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Objective of this note. The objective of this note is to provide an estimate of MSMEs and small entrepreneurs’ credit demand in the Amazon region[footnoteRef:2] in the context of the loan operation BR-L1625 (BNDES Pro-Amazônia Program) (the “Program”). [2:  As defined in Br-L1625 loan proposal, the Amazon region comprises the states of Acre, Amapá, Amazonas, Pará, Rondônia, Roraima, Tocantins and Mato Grosso and Maranhão.] 

1. Methodology. The strategy used for estimating the demand size for the Program was based in the concepts of Total Addressable Market (TAM), Serviceable Addressable Market (SAM) and Serviceable Obtainable Market (SOM), which involved different estimation methodologies for each of them, as well as the analysis of different sources of data combined with the definition of specific sets of assumptions, as described below. While SOM describes a shorter-term obtainable market for both rural and non-rural MSMEs, and for that reason should be considered as the standard methodology for the program credit demand viability analysis, estimates for SAM and TAM offer an additional demand potential for the rural sector only. The exclusion of non-rural MSMEs from SAM and TAM methodologies is due to its specific sector characteristics, which make them not applicable to non-rural MSMEs. The main purpose of such analysis was estimating the size of the potential credit demand opportunity driven by land use intensification and increasing credit access by rural MSMEs in the Amazon region.
1.1. Serviceable Obtainable Market (SOM). SOM usually refers to the obtainable market share placed in a competitive landscape and helps to estimate the short-term opportunities. In this case, SOM was estimated based on the outstanding credit baseline for MSME investments, including but not limited to rural sector enterprises and individual producers. The main data source for the outstanding credit baseline was the latest available data from Central Bank of Brazil by the time of the analysis (November 2023). The main filters used were (i) Financial product (investment and rural and agro-industrial); (ii) Legal entity (company or individual); (iii) Company Size (micro, small and medium), and (iv) State. Individuals were not filtered by size, since the highest income level is only 20 minimum salaries (c. R$ 345 thousand per year), which is around 11% of the definition of medium rural producer (R$ 3 thousand per year) according to Brazilian rural credit policy[footnoteRef:3]. BNDES demand projections for this segment complemented this analysis of the current credit market. Details on the outstanding credit data and BNDES projections can be found in the following section. [3:  Rural Credit Policy is operated by banks that are 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.] 

1.2. Serviceable Addressable Market (SAM). SAM refers to a more segmented market potential, which can be realistically serviced during the Program implementation. In this case, SAM was calculated through a novel methodology developed by the consultancy Agroícone to estimate the potential market for gross fixed capital formation (GFCF) investments by small and middle-sized rural producers[footnoteRef:4], as defined by the Brazilian rural credit policy. It is important to notice that these size limits are more restrictive in terms of sizing than those defined for the Pro-Amazonia Program, which are equivalent to those of MSMEs[footnoteRef:5]. Detailed information on the methodology developed by Agroícone can be found in EOL#12. To estimate the SAM, the consultancy analyzed the National Rural Property Registry Database (CAR)[footnoteRef:6] and the Brazilian Central Bank (BCB) Rural Credit Policy Information System (SICOR)[footnoteRef:7]. From this universe of potential beneficiaries, those that have never been part of rural credit policy were excluded. This first criterion sought to eliminate those territories less likely to demand GFCF investments, as there are different eligibility criteria, socioeconomic factors and risk aversion that impact the process of demand for credit. After this first filter, those rural property units (as registered in the CAR) that have never been the target of GFCF investments (as registered in SICOR) and which do not have the average characteristics of a territory that has already made this type of investment were also excluded from the analysis. The following variables were considered: i) location (using the latitude and longitude of the selected rural property registry as a proxy); ii) land use (agriculture, forest and pasture areas); iii) property unit registry (CAR) area and iv) credit contracting pattern (number of credit contracts in the period from 2016 to 2024). After this process, it was possible to define the total number of property units potentially demanding credit for GFCF among small and medium-sized producers in the Amazon region.  [4:  The sizes defined by the rural credit policy are: 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.]  [5:  MSME are defined by size using the annual gross revenue criteria established by Lei Complementar Nº 123/2006. Individuals are classified using the same criteria on gross revenue. microenterprises comprise legal entities or individuals with annual Gross Operating Revenue (ROB) up to R$360,000; small companies comprise legal entities or individuals with annual ROB between R$360,000 and R$4,800,000; and medium companies comprise legal entities or individuals with annual ROB between R$4,800,000 and R$300,000,000.]  [6:  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.]  [7:  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).] 



[image: ]Figure 1: GFCF rural credit access history versus propensity to contracting GFCF financing of the universe of rural properties analyzed (low/high propensity vs. yes/no history) 
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Source: Agroícone analysis (2024), based on CAR data.
Figure 1 presents the result of the selection carried out, with the different classifications of all rural properties analyzed, considering the crossing of the propensity in relation to future contracting of GFCF and the actual observed contracting history. Those who have never made investments in GFCF and have a low propensity to do so (first quadrant) were excluded from the analysis, totaling 101,898 CARs. The final demand, therefore, is made up of those CARs that have already made investments in GFCF and those that have not but are likely to do so (based on location characteristics, contracting pattern and land use pattern), totaling 99,830 small and medium rural properties, distributed as follows.
Figure 2. Distribution of the number of rural properties selected as potential demand for GFCF
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Source: Agroícone analysis (2024), based on CAR data.

Figure 2 shows the distribution of rural properties, whether or not GFCF is contracted. The concentration of potentially demanding territories is observed in states with a greater concentration of small producers, as well as with greater potential for productivity gains, such as Maranhão and Rondônia. After defining the universe of small and medium rural properties that make up the potential demand for GFCF investments, Agroícone estimated the value of the potential credit demand through a a cluster strategy, considering location similarities, credit contracting patterns and land use percentages. Figure 3 below shows the geographic distribution of the generated clusters. After defining these groups, the average value of the contracts in GFCF per group was estimated and this average was applied to the rural properties that make up each cluster.
Figure 3. Clusters generated from the characteristics of rural properties
[image: ]
Source: Agroícone analysis (2024), based on CAR data
1.3. Total Available Market (TAM).  TAM refers to the maximum market potential, which incorporates a longer-term view. In this case, TAM was estimated based on the economic impacts on the agricultural GDP of land use intensification, which is mainly driven by increasing access to productive investments. The rationale of this methodology is that productivity gains can be generated through the conversion of pastures into more productive agricultural crops. Estimates for productivity gains were then calculated based on the difference between land productivity levels of each Amazon state and Mato Grosso, which stands out with the highest average productivity among all Amazon states and concentrates most of capital investments in the rural sector in the region. Thus, the proposed methodology incorporates the concept of decreasing productivity inequalities among Amazon states, based on the large availability of low productive pastures in the region and the potential demand for land use conversion investments, calculated by multiplying rural GDP gains by credit demand proxies (% per revenue level per year). The projection of TAM used different sources, including (i) the latest IBGE’s[footnoteRef:8] Rural Census (2017)[footnoteRef:9] for the number (in units), rural property areas (in hectares) and production value (in R$), (ii) IBGE’s latest Municipal Agricultural Research (PAM 2022)[footnoteRef:10] for cultivated areas (in hectares) and production volumes (in R$), (iii) CEPEA-USP’s Agricultural GDP growth[footnoteRef:11] and (iv) IPCA inflation index[footnoteRef:12], (v) Mapbiomas[footnoteRef:13]  biome sizing per state; (vi) BCB's[footnoteRef:14] credit information system (SCR)[footnoteRef:15] for the credit outstanding baseline; and (vii) BNDES’ portfolio analysis. The application of the methodology can be divided in the following steps:  [8:  The Brazilian Institute of Geography and Statistics]  [9:  The Brazilian Census of Agriculture investigates information on agricultural establishments and agricultural activities, including characteristics of the producers and establishments, economy and employment in the rural area, livestock, cropping and agribusiness. Its data collection unit is every production unit dedicated, either entirely or partially, to agricultural, forest or aquaculture activities, subordinated to a single administration, regardless of its size, legal nature or location. The first Census of Agriculture took place back in 1920. In more recent times, the periodicity of the survey has been quinquennial, though the surveys in 1990, 1995, 2000 and 2005, 2010 and 2015 were not carried out due to budget restrictions.]  [10:  The Municipal Agricultural Production (PAM) investigates a set of products from the country's temporary and permanent crops, with data collected by municipality. While IBGE is responsible for collecting the data, the Ministry of Agriculture, Livestock and Food Supply (MAPA) is responsible for preparing the questionnaires, investigating, criticizing and disseminating the results.]  [11:  Cepea is the economic research center at Esalq (“Luiz de Queiroz” College of Agriculture), USP (University of São Paulo), in Piracicaba. The Center develops research regarding economic, financial, social and environmental aspects of about 30 agribusiness supply chains. Cepea calculates the Brazilian Agribusiness GDP with financial support from the Brazilian Confederation of Agriculture and Livestock (CNA).  ]  [12:  At IBGE, the National System of Consumer Price Indexes - SNIPC continuously and systematically produces the Extended National Consumer Price Index - IPCA, aimed at measuring the inflation rate for a group of products and services from retail trade, relative to household expenditure. That income range was created to guarantee a 90% coverage of families living in urban areas. This price index has as collection units commercial and service-offering establishments, public service and Internet concessionaries, with data collected, in general, from the 1st to the 30th day of the month of reference.]  [13:  The MapBiomas project is an initiative of the Climate Observatory co-created and developed by a multi-institutional network involving universities, NGOs, and technology companies with the purpose of annually map Brazil's land use and land cover and monitor the changes in the territory.]  [14:  Brazilian Central Bank.]  [15:  The SCR is a credit operation recording instrument managed by the BCB and fed monthly by financial institutions. The SCR allows banking supervision to adopt preventive measures, increasing the effectiveness of assessing the risks inherent to the activity.] 

· Rural Primary Production Value premises. Rural Primary Production Value (as of Census 2017) was adjusted for (i) inflation and (ii) Rural GDP growth (nationwide indicator, used as a proxy) from set/2017 to set/2023. 
· Productivity calculation assumptions. Productivity by state was then calculated based on the total property area of 2017, assuming no changes in the total property land in the period. The State of Maranhão was adjusted to exclude some municipalities which are not part of the Brazilian Legal Amazon (BLA) region[footnoteRef:16]. Productivity of agriculture in the region was also calculated based on more recent data from PAM (2022) for both production value and cultivated area for both permanent and non-permanent plantations, which excludes cattle farming. Since property areas are not available in PPM[footnoteRef:17] (Cattle Farming Municipal Research), productivity of cultivated areas was used as a reference of potential productivity with changes in land use (cattle farming being substituted by agriculture). [16:  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.]  [17:  The PPM Investigates information about the number of animal species raised and livestock products, with the municipality as the collection unit. While IBGE is responsible for collecting the data, the Ministry of Agriculture, Livestock and Food Supply (MAPA) is responsible for preparing the questionnaires, investigating, criticizing and disseminating the results.] 

· Potential productivity estimation methodology. The potential productivity for each state was then calculated using Mato Grosso as a reference. However, average productivity (in R$ per hectare) among states should not be compared directly, since each state has a different productivity potential.  This is due to the restrictions of the Forest Code, in which each state has a different percentage of usable land per property, from 65% in Cerrado[footnoteRef:18] biome to 20% in the Amazon forest. Since there is a different biome coverage mix in each state, productivity potential must be adjusted accordingly to allow for a comparative analysis. This means that potential productivity per hectare in states with larger proportion of forest cover is proportionally lower than states with larger areas of Cerrado, such as Mato Grosso and Tocantins. Finally, productivity potential for each state was calculated by adjusting the current productivity of Mato Grosso according to each specific biome coverage.  [18:  Located between the Amazon, Atlantic Forests and Pantanal, the Cerrado is the largest savanna region in South America.] 

· Productivity gain simulation. Productivity gain sensitivities were then simulated as a percentage of the difference (in increments of 10%) between the current (0%) and potential productivities of each state (100%). Thus, in the simulation exercise, Mato Grosso was the only state without any contribution to productivity gains, as it was used as the reference. The underlying principle here is decreasing productivity gaps between Mato Grosso and other states. 
· Credit demand estimates based on productivity gains. Based on the simulation of productivity gains described above, credit demand for each state was then calculated by multiplying the extended rural production value for each state to Mato Grosso's outstanding credit volume level[footnoteRef:19], which was used as a proxy.  [19:  Calculated as a percentage of its rural primary production value.] 

Figure 4. Sum of the area of rural properties (2017 Census) in millions of hectares
[image: ]
Source: Own analysis, based on 2017 Rural Census Data

Figure 5. Rural GDP per State in R$ billion
[image: ]
Source: Own analysis, based on 2017 Rural Census GDP Data
Figure 6. Average Land Productivity per State (Census 2017) adjusted for inflation in R$/ha[image: ]
Source: Own analysis, based on 2017 Rural Census GDP and IBGE's IPCA (inflation) data
Figure 7. Percentage of area destined to agriculture vs. total area of properties (%)[image: ]
Source: Own analysis, based on 2022 PAM and 2017 Rural Census Area data
2. Credit Demand Analysis
2.1. Serviceable Obtainable Market (SOM) Estimates
Investment Credit for MSMEs. Credit based on the SOM analysis, the outstanding eligible credit (investment and rural & agro-industrial products) for MSMEs in the Brazilian Legal Amazon is R$ 24,8 billion (US$ 5 billion), representing 13% of Brazil and 68% of the total outstanding volume for companies in the region. This amount is 5,5 times the total volume of the Program (US$ 900 million), representing 13% of investment credit for MSMEs in Brazil and 68% of the credit for companies in the Amazon region. Mato Grosso (39%), Pará (20%) and Maranhão (12%) and Amazonas (9%) account for almost 80% of the MSME volume. While investment product represents 90%, rural & agro-industrial products represent only 10%. This is due to the lack rural credit for companies in the region, which is concentrated on individual producers. 
Figure 8. Breakdown of credit outstanding for MSMEs (investment and agro-industrial) in R$ million
[image: ]
Source: Own analysis, based on BCB SCR data
Investment credit for individual rural producers. The analysis of BCB data shows that the outstanding rural and agro-industrial credit product for individuals is over R$120 billion in the region (US$ 24 billion), representing 25% of Brazil. Mato Grosso alone represents 53% of this amount. This includes individual rural producers of all sizes contracting credit for working capital, investment and agro-industrial credit. According to recent research by CPI/PUC-RJ, low carbon agriculture program (ABC+, now RenovAgro) accounts for only 2% of the rural credit in the region, thus around US$ 500 million, which represents more than half of the Program size. 



Figure 9. Outstanding rural credit for individuals (rural & agro-industrial) of all sizes in R$ billion
[image: ]
Source: Own analysis, based on BCB SCR data
Since the number above does not exclude large producers, which are not eligible for the Program, it does not allow for estimating the SOM with precision. This issue could be addressed by using a complimentary analysis made by Agroícone that shows that in the 2023/2024 harvest, R$ 26.7 billion in rural investment credit were deployed, with BNDES participating with R$ 6.4 billion, around 24% of the total in the BLA. 
Figure 10. Contracted investment credit BNDES vs. other sources (2023/24)
[image: ]
Source: Agroícone analysis (2024), based on SICOR data
· SOM estimates. Considering BNDES current market share for rural investment of 24% as a proxy for MSMEs, SOM could be estimated at US$ 2.5 billion (2.7x Program size), being US$ 1.2 billion from MSMEs and US$ 1.3 billion from rural investment for individual rural producers.
· BNDES projections. A complementary projection developed by BNDES identifies a twofold increase in 2023 of credit disbursements of credit equivalent to the eligibility criteria of the Program, compared with the 2020-‑22 period (US$403.4 million, in average), going from US$381.8 million in 2022 to US$842.4 million in 2023. This represents a growth of 209%, showing a strong momentum for demand growth. Based on the observed growth of BNDES’ portfolio -comparable to the operation’s relevant portfolio- that is expected to sustain in the next years, it is projected that BNDES will require additional funding of at least US$1.6 billion to cover Amazon region credit demand in the next four-year period.  Supporting these credit demand expectations, the analysis of rural credit potentialities in the Amazon region points to a growing niche, with great productivity gains without compromising sustainability and the reduction of deforestation.
2.2. Serviceable Addressable Market (SAM) Estimates
Based on the demand analysis developed by Agroícone described in the previous section which considers only the volume of GFCF credit deployed to the group of small and medium-sized rural producers in the Legal Amazon, a total volume of around US$ 2 billion in credit demand was estimated for this group. The results point to the state of Rondônia as the main demander of resources, followed by Maranhão and Tocantins. An overview by state can be seen in Figure 11. The geographic dispersion of this demand beyond the state of Mato Grosso is extremely important, as it opens a window of opportunity to bring greater economic dynamism to these states. If we consider the cumulative volume of resources deployed for this purpose and for this same group of producers in the region (around US$ 1.5 billion) between 2016 and 2024 (8 years), there is a gap of at least US$ 500 million for long-term GFCF rural investments.
Figure 11. Potential credit demand for rural investments (GFCF) for small and medium producers by State in R$ million
[image: ]
Source: Agroícone estimates (2024), based on CAR
2.3. Total Available Market (TAM)
Main findings of the analysis of the total available market (TAM) for the rural sector were based on the economic impacts of land use intensification on the agricultural GDP, through the conversion of pastures into more productive agricultural crops. As described in the methodology section, estimates for productivity gains calculated below were based on the difference between land productivity levels of each state and Mato Grosso, incorporating the concept of decreasing productivity inequalities among Amazon states. The potential demand for land use conversion investments was calculated by multiplying the extended rural primary production based on the simulation of productivity gains for each state by a credit demand level proxy (Mato Grosso). Find below the main results of the analysis:
Rural property analysis.  According to the 2017 Census, 3,5 million rural properties occupied a total area of 132 million hectares in the Legal Amazon. This represents 26,3% of the territory, including both Amazon and Cerrado Biomes. According to the PAM 2022, the area destined to agriculture (both permanent and non-permanent crops) reached 26,5 million hectares in the region (around 20% of the total rural property area).  While the Amazon forest biome represents 84% of the total BLA area, Cerrado represents 16%. As mentioned in the previous section, rural properties in each biome have different land use limits[footnoteRef:20]. [20:  According to the Forest Code, rural properties must comply with minimum legal reserve of 80% of the total property area in the Amazon Biome and 35% in the Cerrado.] 

Figure 12. Number of rural properties in the BLA (Census 2017) in units
[image: ]
Source: Own analysis, based on 2017 Rural Census Data


Figure 13. Sum of rural property area in the BLA (Census 2017) in million hectares
[image: ]
Source: IDB analysis, based on 2017 Rural Census Data
Figure 14. Sum of the area destined only for agriculture (PAM 2022) in thousands of hectares
[image: ]
Source: Own analysis, based on 2017 Rural Census Data


Figure 15. Percentage of the total area (Census 2017) destined to agriculture (PAM 2022) by State
[image: ]
Source: Own analysis, based on 2022 PAM and 2017 Rural Census Area Data
Figure 16. Average area per rural property by State (Census 2017) 
[image: ]
Source: Own analysis, based on 2017 Rural Census Data
Rural production and added value estimates. According to the Census in 2017, the rural production value was c. R$82 billion in 2017 (adjusted for inflation). Assuming the national average GDP growth rate (as calculated by CEPEA/USP) to estimate the current (2023) value of the rural production, we reach an estimate of R$134 billion for the rural production value in the region. In addition, if we include related added value chain segments, such as inputs, industry and services, the production value would be multiplied by 3,6X, reaching R$ 488 billion (estimated aggregated value). However, according to the PAM, the agriculture production value (including both permanent and non-permanent crops and excluding cattle farming) was R$244 billion in the region in September 2022, which is 82% more than our estimate for the rural production value and half of the estimated aggregated value in the same period, excluding cattle farming. This leads to the conclusion that the rural production value in the region has grown more than the national average during the period and that our estimate is very conservative.
Figure 17. Rural GDP 2017 (Census) by State in R$ billion adjusted for inflation[image: ]
Source: Own analysis, based on 2017 Rural Census and IBGE’s IPCA (inflation) data
Figure 18.  Agriculture GDP 2022 (excluding cattle farming) in R$ billion, excluding cattle farming[image: ]
Source: Own analysis, based on 2022 PAM Data
Land productivity. Based on our estimates for the rural primary production values in September 2023 and the total property area in September 2017 as informed by the Census, average land productivity of the region was estimated to be R$ 1,0 thousand per hectare per year, which is very low. In sharp contrast, if we consider only the area destined to agriculture, the productivity of both permanent and non-permanent crops combined was R$9,1 thousand per hectare per year (over 9X more). While non-permanent crops (e.g., soy) yield R$9,1 thousand per hectare per year, permanent crops yield more than double, R$17,9 thousand per hectare per year (e.g., palm and cocoa). For the sake of comparison, if we consider (conservatively) the upper [footnoteRef:21]limit of the forest biome for all Legal Amazon (80%) the productivity of land destined for use would reach R$ 5 thousand per hectare per year. Still, crop productivity would be 91% higher than the total property productivity. Another factor that explains the additional difference between productivities is the fact that most of land in the region was converted into low productivity pastures, which could now be reconverted into much higher productivity crop cultures. [21:  ] 



Figure 19. Average land productivity 2017 (R$ per hectare) by State in R$ billion adjusted for inflation
[image: ]
Source: Own analysis, based on 2017 Rural Census Data
Figure 20. Average agricultural productivity 2022 (R$ per hectare) by State, excluding cattle farming
[image: ]
Source: Own analysis, based on 2022 PAM and 2017 Rural Census (area) data
Regional inequalities.  Mato Grosso has 13% of the number of rural properties but represents 42% of the total property land and 74% of the total land destined to agriculture in the Legal Amazon. This explains why this state concentrates 74% of the estimated rural production value of the region. This state also has the highest estimated productivity of R$1,8 thousand per hectare per year. This is due to the high concentration of the land destined for agriculture in this state. Other states’ productivity ranges from only 12% (Amapá) to 39% (Tocantins) of the Mato Grosso productivity adjusted for the biome limits, as show below.
Figure 21. Productivity by state by percent of Mato Grosso reference value adjusted for biome limits
[image: ]
Source: Own analysis, based on 2017 Rural Census (productivity) data
Credit Coverage.  The outstanding rural and agro-industrial credit baseline for MSMEs and entrepreneurs represent 91% of the estimated rural production value, 50% of the crop production value and 25% of the aggregate production value in the Amazon region. This level varies tremendously (from 25% to 366%) among Legal Amazon states. Mato Grosso has 65% and this level will be used as a reference for other states when simulating credit demand growth, due to its productivity maturity and representativeness. 
Figure 22. Credit Volume as percentage of estimated primary production value per State
[image: ]
Source: Own analysis, based on BCB SCR Data (2024), 2017 Rural Census Data and IPCA
Credit Demand Growth Simulation. Based on the theoretical productivity upper bound for each state (Mato Grosso adjusted productivity), the analysis calculates potential growth increments from 0 to 100% from the baseline to the upper bound to simulate the additional production value for all other states and the associated credit demand generated, using the Mato Grosso standard (66% of production value). In other words, 0% represents the baseline while 100% represents the productivity upper bound for each state. Thus, the same increment for all states produces a different percentage growth over the baselines of each state. The result was that for each 10% increment towards the upper bound productivity represents c. R$ 10 billion in additional production value (7,6% of Legal Amazon total) and R$ 6,6 billion in additional credit demand (5,4% of Legal Amazon total). In this scenario, a modest productivity increase is generated (in comparison to the theoretical upper bound) and regional differences are just slightly attenuated. Even so, a significant additional production value and credit demand can be generated. This is due to the enormous gaps in productivity among Legal Amazon states and Mato Grosso, which is mostly due to the relatively lack of areas destined to higher productivity crops in these States. Converting low productivity pastures into high productivity permanent and non-permanent crop areas makes through productive investments will generate important social, economic, and environmental benefits. 
Figure 23. Average land productivity growth scenarios in increments of 10% of the difference to Mato Grosso, adjusting for forest code limits
[image: ]
Source: own simulations based on the described methodology
Figure 22. Additional potential demand to be generated for each productivity scenario in R$ billion 
[image: ]
Source: own simulations based on the described methodology
Effects of productivity growth on area reduction for other uses. Higher productivity levels could be achieved not just to generate significant social and economic growth without any further deforestation, but also for liberating large areas of unproductive land for more productive uses, decreasing the pressure for deforestation. Using the same scenario described above (10% increment towards productivity upper bound, thus generating a 7,6% increase in Legal Amazon production value and 5,4% growth in credit demand), we calculated what would be the effect of further increases in productivity maintaining the 10% increment (without growing production value) and thus liberating land for other uses, such as reforestation. An additional 10% increment (reaching 20% of the theoretical productivity limit), would liberate 14,5 million hectares from all states but Mato Grosso for other uses, representing 11% of the total property area of the Legal Amazon. This strategy can be induced by productive investments to allow the conversion of low productivity pastures into higher productivity permanent and non-permanent crop cultures across Legal Amazon states. If Mato Grosso serves as a reference of success in terms of productivity growth, to maximize environment and climate benefits of the rural activity, rural producers from all Legal Amazon states (Mato Grosso included) should increase their levels of adoption of low carbon agriculture practices, which could be achieved without compromising productivity growth. Climate financing plays a critical role in this transition, supporting both productivity growth and the adoption of climate-smart practices.


Annex: Tables with detailed results of the Credit Outstanding in the BLA for MSMEs and individual rural producers 
[image: ]
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Source: Own analysis based on BCB SCR data
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SALDO NOV/23

Firms - Investment

. Micro small Medium TOTAL MSMES | TOTAL FIRMS % AMZ LEGR! % MSMES
Acre 37.237.179 136.760.953 127.563.180 301.561.311 356.096.844. 13% 84,7%
Amapa 34.972.179 177.708.159 273.923.603 486.604.981 620.301.138 2.2% 78,4%
Amazonas 169.517.006 722601859  1MB635.675 2340754540  7.498.025.480 10,5% 31,2%
Maranhao 223657.889 1147386876 1408168292 277213056  3.05.524.151 124% 90,9%
Mato Grosso 791178707 3751655625 3730756629  8.273.590.960  9.305.436.382 36,9% 88,9%
Paré 316222270  1888.824.201 2433485279  A466S.53LT51  5.803.344.882 20,8% 80,4%
Rondoni 182.355.465 577.481.149 679.685.248  1439.521862  1604.025.463 64% 89,7%
Roraima 30.653.698 180.778.495 156.433.809 367.866.002 382.772488 16% 96,1%
Tocantins 139.931.253 625.910.227 975.747.016 1741588497  3.216.864.667 7.8% 54,1%
BRASIL 18004.406.534  64.187.148.203  94.661.671.473  176.853.226.300 _268.864.120.602 65,8%
Total AMZ LEGAL 1955.725.646  9.00.108.583 11234398731 22309232920  31.843.391.455 100,0% 70,3%
% BRASIL 10,9% 14.3% 11,9% 12,7% 11,8%
Total AMZLEGALem USD|  301.145.120 __ 1.841.821.700 __ 2.246.879.746 __ 4.479.846.584 __6.368.678.291
% PROGRAMA 43% 205% 250% 498%
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SALDO NOV/23

Firms - Rural and Agroindustrial

Micro small Medium _  TOTALMSMES | TOTAL FIRMS % AMZ LEGR! % MSMES
Acre 9.332.053 6.296.391 93999230  109.627.674 4,6% 100,0%
Amapa - 1326326 234.985 1561311 01% 1000%
Amazonas - 1.283.339 - 1.283.339 01% 1000%
Maranho 2.024.420 8.347.563 84.288.248 94.660.234 39% 46,2%)
Mato Grosso 19373283 96564137 1228388350 1344325769 55,9% 51,1%
Para 815473 107.157.246 177314737 285.287.455 1,9% 357%
Rondénia 17186137 42.336.072 17411283  233.635.045 9,7% 81,2%
Roraima 783198 11.079.187 4.547.831 16.410216 0,7% 69,4%
Tocantins 812312 78.893.549 200135519 319.841.380 133% 69,6%
BRASIL 349.393.756 1.900.670.801 11.881.865.594 14.131.930.151 302%
Total AMZLEGAL 50326879  353.283.810 2003021736  2.406.632425 100,0% 53,3%
% BRASIL 14,4% 186% 169% 17,0%
Total AMZLEGALem U 10.065.376 __ 70.656.762 400.604.347 _ 481326.485

PROGRAMA
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SALDO NOV/23 Firms - Total
Micro small Medium _  TOTALMSMES | TOTAL FIRMS % AMZ LEGR! % MSMES
Acre 46569232 143.057.344 221.562.410 411183986 1,7% 88,3%
Amapi 34.972179 179035485 274.158.588 488.166.252 2,0% 785%
Amazonas 169.517.006 723885198 1448635675  2.342037.878 9,4% 31,2%
Maranhio 25682312 1155734438 1492456540  2.873873.291 1,6% 88,1%
Mato Grosso 810551990 3848219762  4959.144978  9.617.916730 38,8% 80,6%
Pars 347.037.743 1995981447  2610.800016  4.953819.206 20,0% 75,0%
Rondénia 199501602 619.817.221 853798085  1673.156.907 67% 88,4%
Roraima 31436896  191857.682 160.981.640 384.276.218 15% 94,5%)
Tocantins 140743565 704803777 121588253  2.061429.877 8,3% 56,1%
BRASIL 18.353.800.290 66.087.819.094  106.543.537.067 _190.985.156.451 60,5%
Total AMZ LEGAL 2006052525 9562392353  13.237.420468  24.805.865.345 100,0% 68,2%
%BRASIL 109% 145% 124% 13,0%
Total AMZ LEGALem USD__ 401.210505 1912478471 2647.484.034 _ 4961.173.069
PROGRAMA 45¢ 21, 294 551%
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SALDO NOV/23 TGN

. AMZLEGA! % AMZ LEGA! ToTAL | %AMZLEGA | %MPMEs %

Acre 2.384.479.392 2,0%|  2.795.668.378 19% 14,7% 85,3%)
Amapa 38.653.057 00% 526819310 0,4% 92,7% 7,3%)
Amazonas 534.170.241 04%|  2.876.208.120 2,0% 81,4% 18,6%
Maranhio 11.157.676.331 93%| 14.031.549.622 9,7% 205% 79,5%
Mato Grosso 63.536.333.637 52,9%| 73.154.250.366 50,5% 13,1% 86,9%)
Pard 12.747.179.595 10,6%| 17.700.998.801 12,0% 28,0% 72,0%
Rondénia 17.337.057.981 14,4%| 19.010.214.888 13,1% 8,8% 91,2%
Roraima 1.147.636.551 1,0% 1531912769 11% 251% 74,9%)
Tocantins 11.255.750.988 94%| 13.317.180.865 9,2% 15,5% 84,5%
BRASIL 478.808.490.792 669.793.647.243 28,5% 71,5%
Total AMZ LEGAL 120.138.937.774 100,0%] 144.944.803.118 100,0% 17,1% 82,9%)

% BRASIL 251% 21,6%

Total AMZ LEGAL em USD) 24.027.787.555 28.988.960.624
% PROGRAMA 2670% 3221%
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