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Objective of this note. The objective of this note is to provide qualified technical inputs, including research evidence, to support Pro-Amazonia (BR-L1625). These technical inputs support project justification and strategic alignment, as well as its social, economic, environmental, and climate-related risk analysis.
Research mapping. 93 significant research articles and technical reports were mapped and grouped by main source/subject, each classified by thematic area. Below are the number of resources that fit into each category (some of them may fall into two or more categories) to help identify gaps in the research mapping that need to be addressed further.
	1. Context and Problem Analysis (#25)

	2. Tracking of financial flows and financing gaps (#17)

	· MSME development (#5)

	· Sustainable rural development (#12)

	· Rural credit and deforestation (#7)

	3. Proposed intervention effectiveness for desired outcomes (#75)

	· Rural credit for investments and economic development (#10)

	· Rural credit for the adoption of sustainable practices and contribution to climate mitigation & adaptation goals (#26)

	· Determinants of the demand for rural credit (#7)

	· Rural credit for family agriculture (#4)

	Review of BNDES rural credit portfolio

	· MSME development, productivity and employment and work conditions (#13)

	· Promotion of regional equality (#1)

	4. Institutional and Policy Frameworks (#11)


Below is a summary of the main findings and data from research sources to support the program’s development. Please note that the different topics and corresponding references are included along the document to support the summarized findings and the program’s proposal and do not necessarily include a stand-alone heading for each of the research mapping categories. A complete list of references with links can be found at the end of the note.
1. 

1. Summary of context and problem analysis 
i. The Amazon biome and its development challenges. The Amazon biome is an important climate and hydrological regulator. It has 40% of world’s tropical forests and 25% of its biodiversity and Brazil has 64% of the Amazon biome in its territory. The Brazilian Legal Amazon (BLA) region[footnoteRef:2] population has grown about 400% in the last 50 years, reaching 29.5 million people living mostly in cities (76%). Today 67% of jobs are in the services and commercial sectors, whereas 8 million people are either unemployed or informally employed. This 67% includes 40% of the population aged 25-29. During the same period, deforestation has gone from mere 0.5% to 21% in the region, without significant increase in productivity. Today there are 84 million hectares of deforested areas, of which 15 million hectares are now underutilized or degraded. [2:  The Legal Amazon corresponds to the area under the responsibility of the Superintendence of the Amazon Development – SUDAM established by Article 2 of Complementary Law no. 124, of 03/01/2007. The region is formed by the states of Acre, Amapá, Amazonas, Pará, Rondônia, Roraima, Tocantins and Mato Grosso, and also by the municipalities of the state of Maranhão located west of the 44th meridian. It has an approximate area of 5 217 423 km², which corresponds to about 61% of the Brazilian territory.] 

[image: ]Figure 1: Relationship between Greenhouse Gas Emissions and per Capita GDP 2018
Source: Carbon and the Fate of the Amazon (CPI/PUC-Rio, 2023).
ii. The relation between GDP, deforestation and carbon emissions. An initial assessment of the BLA shows that economic activity is very much out of line with carbon emissions[footnoteRef:3]. At the national level, the region represents just under 9% of the country’s GDP, but accounts for approximately 50% of all greenhouse gas emissions[footnoteRef:4]. From an international standpoint, Figure 1 above shows that, if the BLA was a country, it would be rather atypical, as it would generate exceedingly high carbon emissions per capita and feature a very low per capita GDP. This evidence suggests that there are ways to reduce emissions that carry low opportunity costs in economic terms when compared to other regions of the planet. [3:  Juliano Assunção and José Alexandre Scheinkman. Carbon and the Fate of the Amazon, 2023.]  [4:  Santos, Daniel, Manuele L. dos Santos and Beto Veríssimo. Fatos da Amazônia: meio ambiente e uso do solo. Amazônia 2030, 2022.] 

Figure 2. Deforestation in the BLA, 2000-2022[image: ]
Source: Carbon and the Fate of the Amazon (CPI/PUC-Rio, 2023).
iii. The relation between credit and deforestation. Much of the Brazilian rural credit policy[footnoteRef:5] in the BLA is related to livestock, particularly cattle production, which is often linked to deforestation. Near 99% of deforestation is illegal, and from 1985 to 2017 around 80% of the deforested area in this biome was converted to pastures. To address this issue, important milestones surrounding the relationship between rural credit and deforestation were already accomplished in Brazil, driven by conditions imposed by new regulations affecting the credit deployment process in the BLA since 2008, as described in Figure 3. Such conditions reduced deforesters' access to rural credit, substantially reducing deforestation from 2003 to 2012, as shown in Figure 2, especially in municipalities whose main activity was [footnoteRef:6]￼. However, from since 2013 onwards, deforestation rates have risen again. A recent study by the Climate Policy Initiative￼ observed that in the 2020/2022 period, almost three-quarters of the deforestation identified took place in 5% of the largest properties -around ten times larger than the average area of properties without deforestation- that have access to the rural credit policy. This means that, although deforestation remains a source of concern in rural development policies today, it is mainly concentrated on large properties. Thus, ample room exists to gain productivity through investment credit without furthering deforestation.  [5:  Rural Credit Policy is operated by banks part of the National Rural Credit System - SNCR, authorized by the Central Bank of Brazil - BCB. It consists of allocating resources to contract credit operations for rural producers and family farmers to finance the harvest, invest in their properties or support the commercialization of their products or industrialization. There are several rural credit lines whose conditions are defined in the Rural Credit Manual - MCR.]  [6:  Souza, Priscila; João Mourão e Juliano Assunção. Os Impactos do Crédito Rural na Agropecuária e no Uso da Terra: uma Análise dos Biomas Brasileiros. Rio de Janeiro: Climate Policy Initiative, 2021.] 

iv. Productivity gains and intensification of land use. A recent effectiveness study by CPI concluded that BNDES credit for farming equipment increases land productivity without expanding the farming area, intensifying land use, and without increasing deforestation. Pasture areas are replaced by crop areas, which are generally more productive. The more labor-intensive municipalities present higher productivity increases in agriculture, since most of the equipment used in agriculture is labor-saving. 
Figure 3. Timeline of the main regulatory framework changes related to rural credit and its social, environmental and climate aspects[image: ]Source: Agroícone.(2024).
v. Context of public and private initiatives aligning the increase of productivity with the reduction of negative environmental externalities. Furthering the adoption of sustainable agricultural practices, which promote gains in productivity and resilience and which, at the same time, mitigate emissions and risks, was the path taken in the Brazilian context and has the potential to make rural credit a mitigating factor for negative environmental externalities. Given the nuances surrounding the impacts of credit on deforestation, it is necessary to understand the context of public and private initiatives, aligning the increase in productivity with the reduction of negative environmental externalities in agricultural activities.  Table 1 summarizes some of the main public and private initiatives to combat deforestation while promoting sustainable agriculture development.
Table 1. Selected initiatives to conserve native vegetation, combat deforestation and/or promote sustainable agriculture
	Initiative / Policy
	Type
	Value Chain
	Period
	Incentive / restriction
	Comment 

	Lei n. 12.651/2012: Lei de Proteção da Vegetação Nativa (Código Florestal)
	Public
	All
	2012-present
	Determines the protection areas for native vegetation in general (Legal Reserve), around water resources and in specific reliefs (Permanent Preservation Areas – APP) of rural properties
	Regulates the protection and conservation of native vegetation in different Brazilian biomes, including rural properties

	Plano ABC+
	Public
	All
	2010-2020 2020-2030
	Adoption of good practices
	Main government policy for the mitigation and adaptation of the agricultural sector, aligned with the National Policy on Climate Change (Law no. 12187/2009)

	TAC da Carne
	Public-Private
	Meat
	2009-present
	Commitment by slaughterhouses not to acquire cattle from areas illegally deforested after 2008 in the Amazon biome
	Action between Federal Public Ministry and slaughterhouses

	Moratória da soja
	Private
	Soy
	2006-present
	Commitment from trading companies and soy industries not to acquire soy from areas illegally deforested after 2008 in the Amazon biome
	Private policy

	Plano Nacional de Conversão de Pastagens Degradadas (PNCPD)
	Public
	Many
	2023-present
	Recuperar e/ou converter 40 milhões de hectares áreas de pastagens degradadas no Brasil
	Programa visa captar investimentos para a conversão ou recuperação de áreas degradadas no Brasil

	Política Nacional de Agroecologia e Produção Orgânica (PNAPO)
	Public
	Many
	2012-present
	Integrate, articulate and adapt policies, programs and actions that induce agroecological transition, organic and agroecological-based production
	Contribute to sustainable development and the population's quality of life, through the sustainable use of natural resources and the supply and consumption of healthy foods

	PPCDAm
	Public
	All
	2004-present
	Command and control of deforestation in the Amazon, with actions such as embargos on illegally deforested areas
	Principal política de combate ao desmatamento na Amazônia Legal, implementada com diferentes ações

	REM
	Public
	Many
	2018-present
	Improving monitoring of deforestation in the state of Mato Grosso, environmental conservation actions and sustainable production
	International climate resources allocated to several conservation and sustainable production fronts in the state of Mato Grosso

	BC# Sustentabilidade
	Public
	All
	2021-present
	Improving social, environmental and climate impediments in granting rural credit
	Initiative by the Central Bank of Brazil to incorporate social, environmental and climate aspects into the national financial system, with a focus on rural credit policy

	BNDES[footnoteRef:7] [7:  For further details, visit BNDES Circular Notes 57/2022 and 76/2023.] 

	Public-private
	Many
	2023-present
	Monitoring deforestation of rural credit via BNDES, with the suspension and anticipation of contracts that present deforestation from February 2023
	BNDES initiative not to grant rural credit in areas with signs of illegal deforestation from February 2023 and to clients who have environmental embargoes in force (2024)

	Plano de Transformação Ecológica (PTE)
	Public
	Many
	2023-present
	Promote a change in economic, technological and cultural paradigms in favor of development based on sustainable relationships with nature and its biomes
	Ministry of Finance initiative for a new model of economic development

	Plano de Ação da Taxonomia Sustentável do Brasil
	Public
	Many
	2023-
	Develop a taxonomy of sustainable finance for all sectors of the economy
	Channel resources in the economy with socioeconomic and environmental objectives


Source: Agroícone (2024).


vi. Deforestation monitoring and regulation in the financial system. The Brazilian Central Bank (BCB) created, over the last four years, a technology solution that uses data crossing with other government bodies (such as IBAMA[footnoteRef:8], FUNAI[footnoteRef:9] and the Ministry of Justice) to build a system called Green Bureau, which analyzes, at the time of credit contracting, whether the property financed by rural credit overlaps with indigenous lands, quilombolas[footnoteRef:10], conservation units, embargoed areas, and/or public forests, in addition to the status of the Rural Environmental Registry (CAR)[footnoteRef:11] and the existence of slave labor. According to the fourth edition of the Central Bank's Social, Environmental and Climate Risks and Opportunities Report,  by June 2024 the bureau blocked 1,235 records of operations that were in environmental or social non-compliance, worth R$726 million. In the same period, the bureau prevented another 30,609 attempts to register rural credit with inconsistencies in the CAR- such as the project area not being registered or with the respective CAR unrelated to the project area- totaling R$6.3 billion. For its part, BNDES has adopted Mapbiomas, a high-resolution satellite monitoring platform, to ensure that loans granted to rural landowners will not be allocated to areas of illegal deforestation. Since February 2023, the system has cancelled 182 credit requests involving rural properties with deforestation al in 17 states, corresponding to R$62.5 million (0.9% of total requests). Furthermore, since December 2023, BNDES has implemented a national embargo policy[footnoteRef:12], which cancels requests from landowners with deforestation alerts in any state of Brazil, even if it is not directly related to the rural property being financed. [8:  The Brazilian Institute of Environment and Renewable Natural Resources (IBAMA) is a federal agency under the Ministry of Environment, which has the following purposes: exercise the environmental police role; implement proceedings of the national policies for environment related to environmental permits, environment quality control, authorization of use of natural resources and its supervision, environmental monitoring and control; and perform subsidiary actions of Union competence in compliance with environmental regulations.]  [9:  The National Foundation of Indigenous Peoples (Funai) is the official indigenous body of the Brazilian State. Created through Law No. 5,371, of December 5, 1967, linked to the Ministry of Indigenous Peoples, it is the coordinator and main executor of the Federal Government's indigenous policy. Its institutional mission is to protect and promote the rights of indigenous peoples in Brazil.]  [10:  Quilombolas refer to remaining members of Afro-descendant communities called ”quilombos”. Throughout Brazil's history, quilombolas‘ communities emerged from enslaved people who fled captivity and sought refuge in the forests. Over time, several of these fugitives gathered in certain locations, forming communities.]  [11:  The Rural Environmental Registry (CAR) is a national electronic public registry, mandatory for all rural properties, with the purpose of integrating environmental information on rural properties and possessions, composing a database for control, monitoring, environmental and economic planning and combating logging. The registration of the rural property in the CAR is carried out through an electronic system and must be done with the competent state body, in the Federation Unit (UF) where the rural property is located.]  [12:  Environmental embargoes are issued by the Brazilian Institute of the Environment and Renewable Natural Resources (Ibama) with the aim of preventing the continuation of environmental damage when there are, for example, activities carried out without an environmental license, in disagreement with the authorization granted or in prohibited areas. The environmental authority may revoke the embargo upon documentation that regularizes the work or activity, such as a Degraded Area Recovery Project (PRAD).] 

vii. Adoption of sustainable development alternatives. In addition to the growing adoption of deforestation risk mitigation strategies, the abundance of deforested land in the Amazon provides an opportunity to expand agricultural production without removing additional native vegetation. According to estimates, Brazil can more than double its production in areas that are already available without further deforestation[footnoteRef:13]. In recent decades, Brazil has been in the process of accumulating knowledge about agricultural practices adapted to the tropical context, aimed at mitigating negative environmental externalities in addition to increasing productivity and resilience. The first Brazilian Agricultural Policy for Climate Adaptation and Low Carbon Emission (ABC Plan) was implemented from 2010 to 2020. Its objective was to promote the reduction of GHG emissions in agriculture, as recommended in the National Policy on Climate Change[footnoteRef:14], improve efficiency in the use of natural resources, increase the resilience of productive systems and rural communities, and enable the adaptation of the agricultural sector to climate change. Its structuring included the promotion of a set of systems, technologies, products, and processes called “ABC Technologies”, namely (i) no-till planting systems, (ii) recovery of degraded pastures, (iii) crop-livestock-forest integration, (iii) biological nitrogen fixation, planted forests and animal waste treatment. The ABC credit program (now called Renovagro)[footnoteRef:15] was one of the main instruments to implement the ABC Plan. After robust results from its first cycle, the Brazilian Ministry of Agriculture, Livestock and Food Supply (MAPA) initiated a profound reflection process with rural sector actors, which led to the establishment of the second cycle of the plan (ABC+ 2020-2030). The decision-making process around the adoption of new sustainable technologies by rural producers is driven by knowledge about the potential environmental and economic benefits that good practices promote. At least one of the factors, such as the producer's education, access to technical assistance, and participation in cooperative sustainable production system. There are several research studies indicating the positive impacts of the adoption of good agricultural practices in the Amazon, both for improving soil attributes and carbon storage and economic aspects of profitability and productivity, despite the imposition of higher costs. Thus, increases in productivity associated with the transition to sustainable practices require an increasing supply of credit with adequate conditions (costs and tenors) to finance a growing demand for productive investments by micro, small, and medium enterprises (MSMEs), including individual rural producers. [13:  Amazônia 2030 – Bases para o desenvolvimento sustentável (Beto Veríssimo, Brenda Brito, Clarissa Gandour, Daniel Santos, Juliano Assunção,Joana Chiavari, Manuele Lima, Paulo Barreto, Salo Coslovsky).]  [14:  The National Policy on Climate Change (PNMC) formalizes Brazil's voluntary commitment to the United Nations Framework Convention on Climate Change to reduce greenhouse gas emissions between 36.1% and 38.9% of projected emissions until 2020. It was established in 2009 by Law No. 12,187, seeking to ensure that economic and social development contribute to the protection of the global climate system.]  [15:  ABC and Renovagro credit programs are linked to the Brazilian rural credit policy and operated by financial institutions in Brazil.] 

viii. Credit access restrictions for productive investment of MSMEs. Macroeconomic uncertainty restricts the supply of longer-term loans for fixed capital formation of MSMEs operating in different sectors in both rural and urban regions in the Amazon. Commercial credit is scarcer and more expensive for MSMEs, especially in smaller municipalities, due to its risk profile despite counting with bankable projects. The higher risk perception is also due to MSME’s internal conditions, such as (i) low business maturity and investment readiness, (ii) limited and unreliable information, (iii) lower availability of collateralizable assets, and (iv) high historical default rates. MSMEs in the region also lack other external enabling conditions to support their sustainable development, such as green infrastructure and social services. Several studies support the credit restriction thesis for MSMEs in Brazil -Terra (2003), Aldrighi and Bisinha (2010) and Ambrozio et al. (2017) - based on the following factors:
a. Information asymmetries. According to Beck and Demirgüç-Kunt (2006), smaller companies face restrictions in access to credit and are unable to obtain sufficient resources to finance good projects in the market, partly due to information asymmetries. The MSME Finance Gap (World Bank) shows that only 45% of formal MSMEs in Brazil have access to a credit line, compared to 78% of large firms. In addition, credit information coverage for MSMEs in Brazil is lower than in comparable countries, with only 48% of formal MSMEs having a credit history with a credit bureau. Limited or unreliable information about the firms and the specific projects to be financed make the risk assessment of this group of companies fragile. As a result, FIs may not provide suitable financing to MSMEs, for example, by offering financing at high interest rates, resource rationing, or even not providing the financing at all. This harms the project's rate of return, leaving firms with only their own resources to invest, which may not be sufficient to make the project viable.
b. Lower availability of collateralizable assets. Most MSMEs in Brazil are informal, operating outside the formal regulatory framework. These firms lack access to traditional collateral and often rely on personal guarantees or informal lending sources with higher interest rates. Even among formal MSMEs, using collateral for loans is less common than in developed countries, with only 30% of MSME loans backed by collateral compared to over 50% in the OECD average. The systemic lack of collateral access prevents the requirement for guarantees from being an effective instrument for filtering MSME projects or for inducing entrepreneurs to make less risky choices.
c. High transaction costs, adverse selection and moral hazard. Information asymmetries, along with lower availability of collateral, lead to high interest rates. Interest rates for loans to MSMEs in Brazil are significantly higher than for large firms, with an average of 27.4% in 2020 compared to 7.4% for large firms. This difference reflects the higher transaction costs of smaller loans and riskier borrowers. Also, the current context of high interest rates is negatively impacting financing costs, hindering access to credit even further, particularly outside larger and higher-income municipalities. According to the World Bank, the cost of providing a $10,000 loan to an MSME in Brazil is approximately double that of developed countries. A survey conducted by the BCB found that 38% of MSMEs identified high interest rates as the main obstacle to accessing credit, which reflects risk premiums and is associated with adverse selection and moral hazard. Additionally, the non-performing loan (NPL) ratio for MSME loans in Brazil has consistently been higher than for larger firms, reaching 10.5% in 2020 compared to 2.5% for large firms, suggesting borrower selection and monitoring challenges.
d. Market concentration. The five largest banks in Brazil control over 80% of the total assets in the banking sector - a high degree of concentration, much higher than that observed in many countries, especially among emerging countries comparable to Brazil (BCB, 2018). This high concentration can limit competition and reduce incentives for banks to cater to the specific needs of MSMEs. The share of MSME loans in total bank lending in Brazil has declined in recent years, reaching 20.6% in 2020 compared to 26.1% in 2014. This may indicate a reduced focus on MSME lending by larger banks. Finally, there is also a geographic concentration in the credit market, where 52% of the country’s municipalities show zero private credit stocks in 2007-2016.[footnoteRef:16] [16: 	OEL#10[15]. Figures based on the average maturity of MSME credit operations by BNDES versus the market between 2012 and 2018.] 




2. Tracking of financial flows and financing gaps
a. Tracking flows for MSME development
i. Credit market for companies in the Legal Amazon. The credit market for companies in the Legal Amazon (equivalent to 6.5% of the country's total) is divided as follows: the states in the Northern region represent R$43.9 billion (3.0% of Brazil); Mato Grosso corresponds to R$38.8 billion (2.7% of Brazil); and Maranhão at R$10.7 billion (0.7% of Brazil). Among the states in the Northern region, the largest markets are Pará (1.1% of Brazil) and Amazonas (0.8% of Brazil)[footnoteRef:17]. Except for Mato Grosso, all states have relations between credit to companies and GDP lower than the national one. Maranhão, Amazonas, Pará and Rondônia have a very low ratio, which is between 40% and 50% of that in Brazil. Roraima and Tocantins are between 55% and 70%, and Acre and Amapá are between 75% and 90%. [17:  Mercado de crédito na Amazônia (agência BNDES de notícias): Abril de 2021.] 

Figure 4: Company credit outstanding in the Legal Amazon by State (2019)
	
	Outstanding credit for companies in 2019
	Participation in the outstanding credit for companies in Brazil
	Relation between credit for companies and GDP*
	Default rate**

	 
	R$ million
	(%)
	(%)
	(%)

	North Region
	43,891
	3.0%
	51.80%
	3.80%

	Acre
	2,490
	0.2%
	78.80%
	3.00%

	Amapá
	3,038
	0.2%
	89.80%
	1.20%

	Amazonas
	11,707
	0.8%
	50.50%
	2.40%

	Pará
	15,655
	1.1%
	44.60%
	6.40%

	Rondônia
	4,348
	0.3%
	43.10%
	3.40%

	Roraima
	1,557
	0.1%
	57%
	1.00%

	Tocantins
	5,096
	0.4%
	67.20%
	2.30%

	Mato Grosso
	38,813
	2.7%
	119.30%
	1.80%

	Maranhão
	10,717
	0.7%
	49.30%
	1.50%

	Legal Amazon
	93,419
	6.5%
	66.30%
	2.70%

	Brazil
	1,439,390
	100.0%
	100%
	1.90%


* Participation in the outstanding credit for companies in Brazil divided by their participation in Brazilian GDP.
** Legal Amazon rate obtained by the average of the State averages weighted by outstanding credit volume.
Source: BNDES based on BCB data
ii. MSME Credit in the Legal Amazon. Looking only at credit to MSMEs, BLA's share in the national credit market increases – corresponding to 8.9%. The states of Mato Grosso and Pará represent more than half of the total volume, contributions of 3.2% and 1.7% respectively. All states in the Legal Amazon (except Amapá) have resulted in relations between credit to MSMEs and GDP higher than that of credit for companies in general, which suggests that the region has a greater concentration of MSMEs than the rest of the country. Mato Grosso is an outlier economy in the region, with a very high credit intensity for companies in general and for MSMEs.
iii. Regional inequalities in credit distribution.  Private loans are much more concentrated in larger and higher income cities while BNDES indirect credit meet a broader social purpose. A recent study by IPEA showed that 52% of all municipalities show zero private credit stocks over the entire period 2007-2016. In sharp contrast, there are only forty municipalities without any type of BNDES indirect credit, that is, less than 1% [footnoteRef:18]. BNDES indirect loan coverage is practically national, even though, despite the wide supply, they are less significant in the North and Northeast regions. [18:  Crédito e crescimento regional no Brasil: o BNDES vs. Bancos Privados e Públicos (IPEA 2020).] 

Figure 5. Average credit outstanding by municipality (2007-2016): Public credit vs. Private Credit, BNDES direct credit vs. indirect credit
[image: ]
Source: Ehrl, P., Pereira, G. A., & Zanchi, V. V. (2020). Crédito e crescimento regional no Brasil: o BNDES versus bancos privados e públicos. IPEA Number 2573. Discussion Paper. Bases on data from BNDES.
Note: The scale represents the volume of the average per capita credit stock in reais in each municipality and in each of the four types of credit considered here: credit from public banks (excluding BNDES), private banks and direct and indirect credit from BNDES. In other words, the municipalities in the highest group, over three hundred, have an average credit value above R$300 per person.
iv. Gender lens for MSMEs. According to SEBRAE[footnoteRef:19], MSMEs in Brazil with a minimum of 50% ownership by women represented only 27.8% of active firms in 2021, showing uneven distribution among regions: 29.7% and 28.9% in the South and Southeast, and 24.4% and 22.2% in the North and Northeast, respectively[footnoteRef:20]. In the BLA, the proportion is the lowest (23.1%) only after the Northeast[footnoteRef:21], with most of them operating in the service (30%) and commerce (26.8%) sectors. There is neither information regarding leadership of MSMEs disaggregated by sex, nor disaggregated data in the financial system for women MSMEs, which impedes assessing gender gaps accurately. Still, literature suggests women MSME and entrepreneurs encounter greater difficulties in accessing credit due to demand and supply barriers, including lack of adequate products tailored to women, gender bias, and limited access to traditional collateral and guarantees[footnoteRef:22]. Approximations indicate that more women MSME in Brazil identify access to finance as a major constraint (54.7%), compared to men (42.9%),[footnoteRef:23] and data shows a smaller average loan size for women. This greater barrier to accessing credit leaves women businesses more vulnerable to financial shocks. [19:  Brazilian Micro and Small Businesses Support Service]  [20:  SEBRAE, Mapeamento de empresas com quadro societário predominantemente feminino, 2022.  ]  [21:  Amazonas and Maranhão have the lowest proportion, with 19% and 19.5%, respectively.  ]  [22:  IDB, Género y acceso al financiamiento empresario en Argentina, 2020.  ]  [23:  The World Bank, Enterprise Surveys, 2008.  ] 

b. Tracking flows for sustainable rural development
v. Overview of rural credit in Brazil. While the value of agricultural production in the Amazon grew 272% between 2002 and 2019 (to a total of R$ 39.54 billion), the growth rate for the rest of Brazil was 84% (with a total production value of R$ 321.47 billion)[footnoteRef:24]. As such, agriculture in the Amazon region accounted for 11% of the country’s production in 2019, compared to only 6% in 2002 (Figure 6). Soy was the primary driver of this increase. In 2002, the soy produced in the biome was valued at R$ 1.8 billion, equivalent to 17% of the total agricultural production in the region. By 2019 this amount had reached R$ 17.7 billion, corresponding to 45% of the total value of agriculture in the biome. Elsewhere in Brazil, the value of soy produced was R$ 107.9 billion in 2019, equivalent to 34.6% of the value of agricultural production in the rest of the country. Livestock also experienced a relevant expansion in the biome. The region’s cattle herd grew 107% between 2002 and 2019, while for the rest of the country the growth rate was 8%[footnoteRef:25]. This means that 31% of the country’s herd were raised in the Amazon region in 2019, which is a 9% increase from 2002. [24:  Climate Policy Initiative (2021): 6 Peculiarities of Rural Credit in the Amazon: New Research Shows Credit Restrictions and Extensive Land Use in Agriculture. ]  [25:  Climate Policy Initiative (2021): 6 Peculiarities of Rural Credit in the Amazon: New Research Shows Credit Restrictions and Extensive Land Use in Agriculture.] 

Figure 6.  Evolution of BLA’s Share in Brazil’s Agricultural Production (2002-2019)
[image: ]
Source: CPI/PUC-Rio with data from IBGE’s Produção Agrícola Municipal (PAM) and Pesquisa da Pecuária Municipal (PPM), 2021.
Figure 7. Rural Credit Composition: Livestock vs. Crop in the BLA 2019/20
[image: ]
Source: CPI/PUC-Rio with data from SICOR from Central Bank of Brazil, 2021.
Figure 8. Rural Credit Composition by Volume and Product in the Amazon, 2019/20
	Number of Contracts
	Rural credit volume (R$)


[image: ]
Source: CPI/PUC-Rio with data from SICOR from Central Bank of Brazil, 2021.


Figure 9. Number of Contracts and Rural Credit Volume: firms vs. individuals, 2019/20
[image: ]
Source: CPI/PUC-Rio with data from SICOR from Central Bank of Brazil, 2021.



Figure 10. Evolution of Number of Contracts and Rural Credit Volume by Credit Type in the Amazon, 2000/01 – 2019/20
By number of Contracts
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By credit volume
[image: A graph of a growing graph

Description automatically generated with medium confidence]
Source: CPI/PUC-Rio with data from SICOR from Central Bank of Brazil, 2021.


vi. Development challenges involving rural financing in the Amazon[footnoteRef:26] [26:  6 peculiarities of rural credit in the Amazon: credit restrictions and extensive land use in agriculture (CPI).] 

a. The disproportionate concentration of rural credit to cattle farming, which has strong ties to deforestation (57% vs 32% in the rest of the country).
b. Disproportionate lower credit access, representing an obstacle to increasing cattle productivity, intensifying land use, and leading to greater deforestation.  The 2017 Agricultural Census found that 13% of all Brazilian rural producers were in the Amazon. The Amazon was home to 30% of the nation’s cattle herd and its agricultural production corresponded to 11% of the total value of national agricultural production according to IBGE data. However, in the 2016/17 agricultural year, the value of rural credit operations in the municipalities of this biome corresponded to only 7.2% of total rural credit in Brazil.
c. The low prevalence of more business-oriented agriculture in the Amazon is tied to lower investments and less intensified production. The amount of rural credit borrowed by companies in the biome accounted for a mere 4.8% of the region’s total in the 2019/20 agricultural year vs. 26% in the rest of Brazil. 
d. Limited credit options and financing sources for rural development. In the 2019/20 agricultural year, either Banco do Brasil or Banco da Amazônia (FNO subsidized funding) were the main source of rural credit in 78% of municipalities in the region. Funding for rural credit is highly concentrated in institutional sources, such as FNO subsidized funding for North States (managed by Banco da Amazônia BASA) and compulsory resources and rural savings, as in the rest of the country. 
3. Proposed intervention effectiveness for desired outcomes
a. Rural credit for investments and economic development[footnoteRef:27].  [27:  BNDES credit contributes to agricultural intensification (CPI, jul/22).] 

Credit for investments is a crucial part of agricultural financing in Brazil. This type of credit is used for purchasing machinery and equipment and for expanding the productive capacity of rural properties; it is also important for the implementation of sustainable technologies. Find below an analysis of current investment flows[footnoteRef:28]:   [28:  Credit for investments in Brazilian Agriculture and the role of the Brazilian Development Bank (CPI, jan/2022).] 

i. Rural Credit for investments. For the 2020/21 agricultural year, credit for investments totaled R$74 billion in Brazil, accounting for 30% of the total volume of rural credit by financial institutions. From this total, BNDES provided R$18 billion. Over the last five agricultural years, 31% of the total volume of rural credit earmarked for investments originated from BNDES. The credit provided by BNDES is focused on crop activities, which historically make more intensive use of land than cattle production. 
ii. Rural Credit for financing the purchase of machinery, equipment, and vehicles. Rural credit operations to finance the purchase of machinery, equipment, and vehicles totaled R$42 billion, corresponding to more than half (53%) of total credit for rural investment in Brazil. Purchases of harvesting equipment (32%) and tractors (28%) represent the largest portion of the credit volume. For the 2020/21 agricultural year, 71% of the R$18 billion provided by BNDES to agricultural investments was allocated to machinery, equipment, and vehicles. The market share of BNDES disbursements in rural credit for investments in agriculture has been around 55%, soy being the main agricultural product. Thus, understanding the impact of credit for the acquisition of machinery and equipment on agricultural activity and land use is essential to assessing BNDES’s performance in the rural sector.
b. Rural credit for the adoption of sustainable practices and contribution to climate mitigation & adaptation goals. 
During the ten years of the first ABC Plan, ABC technologies were implemented in 54.03 million hectares, totaling the equivalent of a reduction of 193.67 million tons of carbon dioxide equivalent (CO2eq). From the 2012/2013 Harvest Plans to 2020/2021, the ABC Program financed R$ 17.9 billion. Since then, the volume of the credit program has grown consistently. In the 2023/2024 harvest, R$5.7 billion were allocated to 3,953 contracts on 1.39 million hectares[footnoteRef:29]with the recovery of degraded pastures and no-till farming being the practices that used most resources, as shown below in Figure 11. However, the participation of Renovagro in the total rural credit is still very low. Between 2013 and 2022, The BLA represented 19% of the total contracts of the Safra Plan, with R$402 billion in credit, but only R$9 billion in ABC / Renovagro40 (only 2%). [29:  Based on data from the Central Bank of Brazil (BCB) accessed on 07/06/2024.] 

Figure 11. RenovAgro Allocation by subprogram (2023/2024 harvest)
[image: ]
c. Determinants of the demand for rural credit. 
Please, see EOL#3.
d. Rural Credit for Family Farming[footnoteRef:30] [30:  Family Farming in Brazil: Inequalities in Credit Access (CPI, nov/23).] 

The 2023/2024 Brazilian Agricultural Plan allocates to PRONAF[footnoteRef:31] (i) R$71.6 billion in credit (16% of the total volume of rural credit) and (ii) R$8.5 billion in subsidies (62% of the total subsidies for rural credit). In 2022, 1.4 million contracts (73% of all rural credit contracts) were allocated to family farmers. [31:  National Program for the Strengthening of Family Farming. The National Program for Strengthening Family Agriculture (Pronaf) was established by Resolution No. 2,191/1995, intended to provide financial support to agricultural activities explored through direct employment of the producer's and his family's workforce.] 

i. PRONAF finances the main product. Corn, wheat, and soy receive the most financing, with PRONAF credit accounting for more than 40% of the sales value of these products. In contrast, PRONAF accounts for less than 10% of the sales value of crops relevant to family farming, such as manioc, banana, sugarcane, cocoa, pineapple, orange, and açaí. 
· In working capital contracts, 33% of the financed amount is allocated to cattle and 26% to soy. Corn is the third most financed product at 15%, followed by coffee (6%), wheat (6%), and onion, rice, beans, and grapes (at 1% each). 
· In investment contracts, cattle farming (50%) and machinery acquisition (24%) stand out. BNDES informed that its investment credit lines exclude the acquisition of cattle heads, which is the object of the majority of PRONAF contracts for cattle farming.
ii. Regional inequalities. While 15% of the number of family farmers get credit nationally, in the North, only 9% do, and in the South, 29%. The average amount per hectare for contracts in the South (R$1,451) is eighteen times higher than in the North (R$83) of Brazil. In the North and Northeast regions only 2% of the value of family farming production is financed, versus 34% in the South.  In the Midwest, the three main crops (soy, corn, and manioc) account for more than 80% of all production. In the North, however, production is distributed across a greater number of crops, with emphasis on cocoa, manioc, açaí, and banana.
e. Review of BNDES rural credit
i. BNDES rural credit portfolio in the Legal Amazon. According to a recent study by Agroicone based on SICOR[footnoteRef:32] data from Brazilian Central Bank (BACEN) developed  to support the program preparation (OEL#12), a first breakdown for the municipalities of the Legal Amazon shows that in the 2023/2024 harvest, R$ 26.7 billion in rural investment credit were contracted, with BNDES participating with R$ 6.4 billion, around 24% of the total, as shown in the Figure 12. BNDES resources are divided into two sources of financing: (i) one controlled, with equalizable[footnoteRef:33] resources, that is, with the participation of the National Treasury in the financial charges, BNDES/FINAME; and (i) free resources, without equalization (BNDES Livre), as shown in the Figure 13. In the BLA, considering only resources for investment purposes, it is possible to observe the recent evolution of free resources, which begin to surpass controlled resources in the 2023/24 harvest. [32:  The Rural Credit and Proagro Operations System (Sicor) is a credit information system managed by the Central Bank of Brazil for recording information on rural credit operations granted by financial institutions in Brazil authorized to operate in rural credit or rural guarantee program (Proagro).]  [33:  Equalization is characterized as Brazilian Government covering the difference from funding and operating costs and credit risk by financial institutions implementing rural credit policy and the interest rates charged from end beneficiaries.  ] 




Figure 12. Rural credit for investment in the Legal Amazon: BNDES vs. other sources
[image: ]
Source: Agroícone analysis (2024), based on SICOR data
Figure 13. Rural credit for Investment in the Legal Amazon: BNDES sources
[image: ]
Source: Agroícone analysis (2024), based on SICOR data
· Breakdown by activity, beneficiary size and credit lines. 
Figure 14 highlights in the most recent harvests a stabilization of agricultural activity as the main destination for BNDES investment resources in the Legal Amazon, with around 81.3% allocated in the 2023/24 harvest. As for the size of the financed producer (Figure 15), there is an increase in the weight of small producers, which rose from 20.2% in the 2014/15 harvest to 36.8% in 2023/24, with large producers taking the largest share (45%) and the medium ones, the smallest (18.2%). Regarding the funded programs (Figure 16), between 2016/17 and 2021/22, the predominance of the resource in Moderfrota was observed, with this participation reaching 74.1% in 2018/19. This program lends resources for the acquisition of machines, tractors and implements for agricultural activities, therefore being one of the main lines for promoting gross capital formation. In addition, in 2023/24, Renovagro represented R$611 million (9.5%), of the R$6.4 billion allocated (Figure 17). The progressive drop in the weight of the pasture recovery subprogram stands out, alongside growth in the “Direct Planting” line, probably linked to the expansion of soybean production in the region.
Figure 14. BNDES rural credit allocation by activity: agriculture vs. cattle ranching
[image: ]
Source: Agroícone analysis (2024), based on SICOR data



Figure 15. BNDES rural credit allocation by beneficiary size, as defined by the Brazilian rural credit policy[footnoteRef:34][image: ] [34:  The sizes defined by the rural credit policy are the following: i) Small producer (limit value of R$500 thousand and maximum area of 800 ha); ii) Medium producer (limit value of R$ 3 million and maximum area of 3 thousand ha) and iii) Large producer: all other.] 

Source: Agroícone analysis (2024), based on SICOR data

Figure 16. BNDES rural credit allocation by credit line
[image: ]
Source: Agroícone analysis (2024), based on SICOR data


Figure 17. BNDES Renovagro allocation breakdown
[image: ]
Source: Agroícone analysis (2024), based on SICOR data
· Geographic distribution. 
From a geographic point of view, the data reveals a clear pattern of resource concentration. Figure 18 shows that around 70% of the resources, throughout the entire series, were contracted by producers in the state of Mato Grosso. Tocantins, Pará, Maranhão and Rondônia appear next with relatively stable percentages at a lower level, while Acre, Amazonas, Amapá and Roraima presented derisory hiring values. Considering small and medium producers, as defined by Brazilian rural credit policy (Figure 19), there is a similar, but somewhat attenuated, pattern of concentration in the Federation Units. Removing large producers from the analysis, the concentration in Mato Grosso drops from around 70% to 60% on average.
Figure 18. Geographic concentration of rural credit for investments for all beneficiary sizes
[image: ]
Source: Agroícone analysis, based on SICOR data



Figure 19. Geographic concentration of rural credit for investments for small and medium producers, as defined by Brazilian rural credit policy
[image: ]Source: Agroícone analysis (2024), based on SICOR data
· Alignment of BNDES portfolio with sustainable practices. 
Agroicone developed a novel methodology to classify BNDES rural credit portfolio that are not part of Renovagro but can be associated to sustainable practices (sustainability journey) by analyzing individual credit data provided by the SICOR system. More details on the metholdology used by Agroicone can be found in the Annex OEL#12. The application of the methodology shows that 2.3 billion (32.5%) of the resources from the 2023/24 harvest were aligned with interventions with the potential to reduce negative environmental externalities (Figure 20). While in the 2023/24 harvest, R$4.8 billion (around 75% of total resources) of BNDES resources in the region went to the acquisition of capital goods, including machines and implements, R$933.5 million (19.4% of this total) can be associated with the sustainability journey; the analysis also highlights a concentration of these resources in the group of large producers to the detriment of small and medium-sized producers.
Figure 20. BNDES GFCF portfolio associated to the sustainability journey[image: ]
Source: Agroícone analysis (2024), based on SICOR data
Figure 21. BNDES GFCF portfolio associated to the sustainability journey by beneficiary size[image: ]
Source: Agroícone analysis (2024), based on SICOR data
ii. MSME development, productivity and employment and work conditions
a. Job generation and work conditions.  Impact evaluations point to public bank credit in general as a valuable tool to support MSME financial deepening and economic development in Brazil. Impact evaluations have consistently shown BNDES’ indirect credit to be effective in supporting MSMEs in Brazil, with robust positive effects on employment, gross income, and investment[footnoteRef:35]. A significantly positive relation to local GDP of BNDES indirect credit has also been found, given that it is provided non-cyclically and especially targets firms in small, credit constrained regions[footnoteRef:36]. In the same line, the role of credit unions, significant partners on BNDES indirect credit operations, has been pointed out at recent studies for being particularly important for increasing efficiency and competition in the credit market, developing local economies and mitigating the effects of economic crises[footnoteRef:37]. There is also evidence that the countercyclical intervention of BNDES through earmarked credit lines during the COVID-19 crisis had significant aggregated impact on survival, jobs, and wage bill, with stronger positive impact among MSMEs[footnoteRef:38]. In 2023, an analysis of 48 academic papers that estimate the impact of BNDES loans in several policy dimensions shows evidence that these programs have positive effects on employment, particularly when borrowers are MSMEs, suggesting as well that public bank credit can be an important tool to fight against Climate Change (CC) and deforestation[footnoteRef:39]. Another study published in 2023 analyses the relationship between financed fixed investments and jobs in the country, showing that BNDES disbursements were associated with about 1.1 million jobs in 2022 alone, and that between 2014 and 2022, for every R$1 million disbursed by BNDES, 10.2 jobs were created or maintained. Finally, recent studies conclude that BNDES credit for agricultural equipment increases land productivity without expanding the farming area, intensifying land use without increasing deforestation. Pasture areas are reduced with increasing production and replaced by crop areas, which are generally more productive[footnoteRef:40]. [35:  De Negri, J., et al., The impact of public credit programs on Brazilian firms , IDB Working Paper Series No. 293, 2011; Machado, L., et al., Avaliação de impacto do uso do Cartão BNDES sobre o emprego formal nas firmas de menor porte, BNDES, 2011; Grimaldi, D. et al., Uma solução automatizada para avaliações quantitativas de impacto: primeiros resultados do MARVIm, BNDES, 2018.  ]  [36:  Ehrl, P., et al., Lending and regional growth in Brazil: the development bank BNDES versus private and public banks, 2022.]  [37:  Cooperativas de crédito no Brasil e o papel do BNDES. Rio de Janeiro: Banco Nacional de Desenvolvimento Econômico e Social, 2024. [10] p. (Estudos especiais do BNDES; 19).  ]  [38:  Machado, L., et al., Crédito e garantia: uma análise de custo-efetividade da atuação anticíclica do BNDES na crise da Covid-19, Relatório de Avaliação de Efetividade v.4, n.12, BNDES, 2022.]  [39:  Barboza, R. et al., What Have We Learned about National Development Banks? Evidence from Brazil, Brazilian Journal of Political Economy 43 (3):646-69, 2023.]  [40:  CPI/PUC-RJ. BNDES credit contributes to agricultural intensification, 2022; BNDES. Avaliação de efetividade dos financiamentos do BNDES para compra de máquinas e equipamentos agrícolas, 2022.  ] 

b. Productivity gains and intensification of land use. The conclusion of a recent effectiveness study by CPI was that BNDES credit for farming equipment increases land productivity without expanding the farming area, intensifying land use, and without increasing deforestation. Pasture areas are replaced by crop areas, which are generally more productive. The more labor-intensive municipalities present higher productivity increases in agriculture, since most of the equipment used in agriculture is labor-saving. 
Figure 22. Impact of BNDES Rural Credit for Equipment on Agricultural Production
[image: ]
Source: BNDES and CPI/PUC-Rio (2022): Avaliação de efetividade dos financiamentos do BNDES para compra de máquinas e equipamentos agrícolas 


Figure 23. Impact of BNDES Rural Credit for Equipment on Land Use
[image: ]
Source: BNDES and CPI/PUC-Rio (2022): Avaliação de efetividade dos financiamentos do BNDES para compra de máquinas e equipamentos agrícolas 
c. Intensification of cattle farming[footnoteRef:41]. Agronomic models estimate that it is possible to nearly triple Brazil’s pasture productivity, which could free up to 37 million hectares of land for other uses in the region[footnoteRef:42]. A direct consequence of the relatively similar productivity in cattle production across the Legal Amazon is that the potential to increase production in the region by disseminating the techniques and technologies already used in the most productive municipalities will be small (maximum 29% increase with current business model). Pasture productivity could be improved through a combination of better management and ranching intensification through the dissemination of practices such as pasture reform and rotation, confinement, genetical enhancement, livestock-crop-forest-integration, sanitary control, nutritional supplementation, electrification and connectivity and rural enterprise development, among others. A recent study by GIZ provided recommendation for BASA on a group of practices to increase cattle farming productivity while generating essential ecosystem services named “Pecuária Verde”, which depends not only on the availability of financing but also on the maturity profile of the producer[footnoteRef:43]. According to a recent research by ESALQ/USP[footnoteRef:44], the adoption of the pasture reform alone on degraded lands could provide an increase of up to 4.9% per year in average livestock productivity. Brazil has recently committed to restore up to 30 million hectares of degraded pastures in the COP28. [41:  Increasing Cattle Productivity in the Amazon Requires New Technologies (AMZ2030 / CPI).]  [42:  Amazônia 2030 - Bases para o desenvolvimento sustentável (AMZ2030).]  [43:  Pecuária Verde Banco da Amazônia (GIZ).]  [44:  Impactos das metas de recuperação de pastagens degradadas no plano ABC+ no Brasil (ESALQ/USP and TEEB).] 

d. Adoption of climate-smart agriculture practices. As mentioned in the previous section, ABC program was a strategy adopted by the Ministry of Agriculture with the aim of encouraging the adoption of good production practices that reduce greenhouse gas (GHG) emissions and, in certain cases, favor the adaptation of production systems. The ABC Plan has been updated to ABC+ (2020-2030), after analysis of the first ten years results and a public consultation. Find below is a summary of the impact results of the first ABC Plan in each of the practices supported by the program:
i. Recovery of degraded pastures. Data from Lapig/UFG and MAPA estimate that they were 26.8 million hectares recovered between 2010 and 2018 in Brazil. 
ii. Integrated systems: Crop-livestock-forest integration systems have achieved an expansion in area between 2010 and 2016, of 5.83 million hectares, the which represents 146% of the ABC Plan commitment for this technology, estimated at 4 million hectares, allowing to mitigate 36.40 million Mg CO2 equivalent, representing 182% of what was expected in the commitment national.
iii. No-till farming: In the period from 2010 to 2016, no-till farming reached 9.97 million hectares, exceeding the commitment of the ABC Plan in 1.97 million hectares, which corresponded to emissions reduction of 18.25 million Mg CO2 equivalent, representing 101% of the proposal until 2020.
iv. Biological Fixation of Nitrogen: Between 2010 and 2016, biological fixation of nitrogen began to be used by over 9.97 million ha according to data from Agricultural Census 2006 and 2017, leading to an emissions reduction of 18.25 million Mg CO2 equivalent, representing 181% of the commitment national.  
v. Animal waste treatment: It is estimated that waste treatment already implemented between 2013-2018 contributed to the sequestration of 2.67 million Mg CO2 equivalent, which represents 39% of the commitment made in the Plan ABC.
vi. Planted forests: Between 2013 and 2018, 1.10 million were implemented of additional hectares of planted forests (mainly eucalyptus, pine and teak), 37% of commitment proposed in the ABC Plan, which allowed to mitigate 15.57 million Mg CO2 equivalent, when considered the biomass produced, which represents 173% of the commitment in terms of reducing emissions.
f. Promotion of regional equality. 
Public indirect loans have an enabling effect, fulfilling the scarcity of commercial credit, while increasing capillarity, crowding in private capital, and enhancing credit distribution in the region. A study from IPEA showed that an increase in private credit equal to R$10,000 per capita is associated with a per capita GDP growth of just 0.6% in larger municipalities, while the same increase should increase per capita GDP by 15% in smaller municipalities[footnoteRef:45]. The efficiency of credit on growth is closely related to its availability in regions where the supply of credit is scarce or during economic crisis. Thus, BNDES indirect loans for MSMEs are positively related to economic activity growth in smaller municipalities. [45:  Crédito e crescimento regional no Brasil: o BNDES vs Bancos Privados e Públicos (IPEA, 2020).] 
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