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Abstract 

The present work aims to analyze the impact of a government subsidy program of rural insurance in Brazil, (called the 

Programa de Subvenção ao Prêmio de Seguro Rural - PSR), on the productivity of insured producers in the 

MATOPIBA region of the country, which encompasses four Brazilian states, Maranhão, Tocantins, Piauí and Bahia, 

between the years 2008 to 2019. For this, municipalities were selected that had at least one insured producer 

throughout the analyzed period. The variables used were the number of producers, the number of insurance policies, 

the planted area, the productivity obtained and the insured financial amount of the producers. The methodological 

procedure was based on Auto-regressive Vectors (VAR) for panel data. The results showed a concentration, of all the 

variables used in the research, in the state of Bahia, mainly in the municipalities of Formosa do Rio Preto and São 

Desidério, whose main economic activity is soy production. It was also found that the impulse response functions on 

productivity obtained through a shock in the other variables, except the planted area variable, the others showed 

positive initial (short-term) responses until the second year. The average time for responses to smooth over time occurs 

from the sixth year onwards. 

Keywords: subsidy program for the rural insurance premium, Brazil, MATOPIBA region, auto-regressive vector 

model for panel data 

JEL: Q18; Q19 

1. Introduction 

The Brazilian agricultural sector has grown since the 1970s. According to Gasques et al. (2012), Medeiros (2013) and 

Silva et al. (2014), from 1970 to 2006, agricultural production increased more than the growth of the total area used for 

agriculture, which generated a strong productivity growth. Yield increased over time by a proportion of 10, while the 

harvested area only doubled (Note 1). This performance was extraordinary, given the presence of several risks in the 

production process. 

The production of plant and animal organisms, the dependence on climatic conditions and the high price volatility 

create uncertainties in the productive process of agricultural activity. The management of risks inherent to production 

is essential to minimize losses and reduce losses related to adverse events. The main risk factors are due to climatic 

problems, incidence of pests, fires and even price volatility, which can be associated with market failures, such as 

imperfect competition, scarcity of credit, fluctuations in demand and technological aspects (Medeiros, 2013; Silva et 

al., 2014). These factors are capable of reducing investment in the sector, causing the displacement of financial 

resources to other less risky activities. 

In this sense, agricultural insurance is able to create stability in the business environment, in order to reduce the risk of 

adverse events and to avoid fluctuations around productive investment. (Note 2) (Ozaki, 2007, 2010). The producer to 

be insured seeks a financial intermediary that makes minimum production guarantee parameters feasible in the event of 
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adverse events, which may cause economic and financial losses. In some cases, the financial system itself adjusts, 

offering different types of insurance; however, given the characteristics of agricultural production, it is necessary to 

create incentives that link the producer and the financial institutions. 

In order to make insurance protection more accessible to rural producers in Brazil, the Rural Insurance Premium 

Subsidy Program (PSR) in 2005 was created by the federal government. This policy sought to subsidize part of the cost 

of agricultural insurance to producers and, simultaneously, it contributed to bring together policyholders and financial 

agents in the process. In some cases, the purchase of agricultural insurance may have a subsidy ranging from 35% to 

45% of the amount insured in the policy, varying by the type of cultivation and livestock activity, with different levels 

of coverage. 

Although the subsidy is intended for rural producers, the grant request is made by the financial intermediary, or 

insurance company, which submits the contracted insurance policies to the Ministry of Agriculture, Livestock and 

Supply (Ministério da Agricultura, Pecuária e Abastecimento - MAPA). After evaluation the registration of the 

producer, if there are no restrictions and, at the same time, there are resources available in the budget, technicians from 

the ministry grant the benefit to settle part of the premium specified in the contracts. The main objective of rural 

insurance is to maintain the stability of the investment, on the one hand, and the competitiveness of the sector, even in 

conditions of capital loss or crop failure, on the other. 

According to statistical information from MAPA (2017), there is a concentration in the acquisition of insurance, both 

in terms of product, and depending on the region. For instance, about 44% of insurance policies were concentrated on 

soy production, with almost 60% of total insurance policies in Brazil for all products concentrated in two states only, 

Paraná and Rio Grande do Sul. Tabosa and Vieira Filho (2018) observed that the North and Northeast regions of the 

country have the lowest percentages of producers and insurance policies contracted in Brazil (Note 3). Most of these 

insurance policies are linked to producers residing in the MATOPIBA region. This region represents 8.6% of the 

national territory, totaling 337 municipalities. Thus, it is important and worthwhile to assess the impact of the referred 

program on the productivity of insured producers in the MATOPIBA region of Brazil.  

Thus, the present research seeks to study the impact of the PSR program on the productivity of insured producers. For 

this, state information on the number of producers, number of insurance policies, planted area, insured amount and 

productivity of the insured will be used between the years 2008 and 2019, and with the Autoregressive Vectors (VAR) 

method for panel data. The panel VAR model was chosen for, as mentioned by Canova and Cicarelli (2013), these 

models are built with the same logic of standard VARs but, by adding a cross sectional dimension, this method allows 

for a more thorough analysis of the impact of economic policies. For example, Traoré (2018) uses a Panel VAR model 

to analyze if government spending in sub-Saharan Africa leads to less inequality and more economic growth. Ying and 

Chang (2019), on the other hand, analyze how government expenditure on health, through the National Heath 

Insurance in Taiwan, impacts the financial spending on health of Taiwanese individuals.  

The objective of this work, therefore, is to analyze whether the PSR program, through the number of insured producers, 

the number of policies contracted, the amount insured and the planted area, has any impact on the productivity of the 

insured producers. That is, if these producers, when purchasing a PSR policy, are feeling safer to expand their 

production. 

2. The Matopiba Region of Brazil 

Considered to be the great national agricultural frontier in current times, the MATOPIBA region of Brazil comprises 

the Cerrado biome, which is a tropical savanna ecoregion, of the states of Maranhão, Tocantins, Piauí and Bahia, and 

accounts for a large part of the Brazilian production of grains and fibers. The area, until recently considered without a 

strong tradition in agriculture, has attracted attention due to its ever-increasing productivity (BUAINAIN et al, 2017). 

In 2010, the total population of MATOPIBA was 5.9 million people (3.1% of the Brazilian population). In 2012, the 

area used for agriculture represented 24.5 million hectares. In 2013, the gross domestic product at market prices in the 

MATOPIBA region was estimated at R$ 73 billion, 1.4% of the Brazilian GDP (IBGE, 2016; BUAINAIN, et al., 

2017). 

The economy and the structures present at the MATOPIBA region, driven by the dynamism of agriculture in the 

Cerrado areas is the largest concentration in the generation of income in some municipalities and the consequent 

increase in inequality within the region (GASQUES, 2016). This movement, in a way, will have an impact on the 

evolution of institutional infrastructure, improving the human development indexes of the region. 

Therefore, the MATOPIBA region is concentrated in temporary crops, since the productive system adopted in the 

occupation of MATOPIBA's agricultural areas is supported by a new pattern of agricultural accumulation 
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(BUAINAIN et al., 2014; BUAINAIN and GARCIA, 2015). In addition, permanent crops have little relevance in the 

agricultural system installed in the region. 

The main product in the MATOPIBA region is soybeans, whose planted area increased by 600% in the period, 

reaching 2.4 million hectares in 2010-2012 (BUAINAIN et al, 2017). The expansion of soy contributed to reducing 

its degree of spatial concentration; since in 1990-1992, the ten largest municipalities in area planted with soybeans 

concentrated 93% of the regional area dedicated to this cultivation, and, in the 2010-2012 three-year period, 

accounted for 59% of the area planted with soybeans (BUAINAIN et al., 2017). The cultivation of soy has moved to 

the states of Maranhão and Piauí, and to a lesser extent to Tocantins, on the border with these states. 

Another product featured in the region is cotton. Cotton cultivation was concentrated in ten municipalities, eight of 

them in the state of Bahia and two in Maranhão, which accounted for 90% of the planted area. The expansion 

accentuated the concentration of this crop, since ten municipalities with cotton planted account for 93% of the 

regional planted area, seven of them from Bahia, two from Maranhão and one from Piauí. Only 32 municipalities in 

MATOPIBA registered an area planted with this crop (IBGE, 2016), reinforcing the concentration of cultivation in 

2010-2012. In the case of soybeans, 137 municipalities registered a planted area (IBGE, 2020). 

In the following section, we briefly summarize some of the main findings in the academic literature which have 

analyzed rural insurance programs.  

3. Literature Review 

Rosenzweig and Binswanger (1993) found that smaller and poorer farmers in a semi-arid region of India sacrificed 

27% of the expected income to reduce the risk. Farmers are less willing to invest in more profitable technologies and 

land improvements when they are in riskier environments, leading to additional sacrifices for middle income. 

Risks are also a problem for financial institutions and suppliers of inputs, since these agents have faced default in loans 

and accounts payable. Agricultural traders lose out when faced with a shortage of raw materials, and rural shopkeepers 

and small businesses suffer when local incomes and therefore demand for their services fall. Some more dramatic 

evidence is seen from studies of severe drought, showing that, in percentage terms, income losses exceed the fall in 

production due to productive collapse, reducing employment and wages, non-farm income and asset prices (Webb and 

von Braun, 1994; Hazell and Ramasamy, 1991). 

Agricultural insurance promotes more stable and safer production in agriculture; in addition to reducing farmers' 

uncertainty and the need to create individual savings accounts or funds, since the need for cash reserves is reduced 

(Raulston et al., 2010; Fishlow and Vieira Filho, 2020). 

In agriculture, among the market failures that inhibit the formation of safer systems, the occurrence of asymmetric 

information between contractor and insurer stands out; adverse selection, given by the definition and arbitration of an 

average price for all; and moral hazard, that is, changing the behavior of an economic agent when not properly 

monitored by the other party, increasing the likelihood of damage or accident (Loyola et al, 2013; Stiglitz and Walsh, 

2003) 

Ferreira and Ferreira (2009) sought to evaluate the main international experiences of rural insurance, mainly in the 

United States and Canada. These authors stressed the important role of the government in making insurance possible in 

the event of claims, in order to generate greater sustainability of the production process, thus providing greater income 

stability, on the economic side, and generating jobs for farmers and their families, on the social side (Note 4).  

Following this line of reasoning, Fornazier et al. (2012) analyzed the importance of rural insurance in reducing risks in 

agriculture, making a comparison with other international experiences. The conclusion was that the structuring of 

insurance needs greater efficiency, with greater cooperation between the market, government, producers, cooperatives, 

universities and research centers. The institutional framework can accelerate the process of developing the rural 

insurance market, both in the public and private sectors. 

Early research on risk management practices suggests that these initiatives are surprisingly effective, even in many 

drought-prone areas (Walker and Jodha, 1986; Bhattamishra and Barrett, 2010). However, such works are not exempt 

from costs and limitations. In drought-prone areas, such as in India and Burkina Faso, the data suggests that farmers 

have to sacrifice 12 to 15% of average income to reduce risk (Sakurai and Reardon, 1997). 

Siddiqui and Das (2017) point out that in India, 70% of the country's population lived in rural areas, being involved in 

agriculture and agricultural activities. If there was a crop failure, farmers' lives would be directly or indirectly affected, 

leading to a widespread financial crisis. The main reason for the failure of the harvest was adverse weather conditions 

or pests. It was shown that 39% of the variation in the expected crop failure rates was explained by soil and climate. 
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Thus, insurance provided the scope to reduce losses and increase economic security, although it was true that access to 

insurance coverage would depend on levels of literacy and / or awareness, as well as guaranteed income.  

In Brazil, rural insurance programs have played an important role in the risk management of agricultural products in 

several countries (Ozaki, 2010), mainly with government support, through subsidies, thus leading to a greater 

participation of producers in the respective programs (Ozaki, 2007). 

According to Medeiros (2013), the government extends the debts of rural credit producers in the absence of an 

agricultural insurance policy and in the presence of claims, which may reduce revenues and, consequently, productive 

investments. In general, a policy to promote the sector that does not incorporate the issue of insurance becomes 

ineffective in terms of its objectives, as well as burdening the public budget of the State. It should be noted that the 

renegotiation of debts, which have been generated by adverse events, only extends the resolution of the problem in 

maintaining the stability of the productive system. In this sense, the performance of effective policies can reduce 

pressure on the public budget, signaling that partial payment of the cost of taking out insurance would be an optimal 

decision in the set of alternatives. 

There have been several attempts over time by the Brazilian federal government to implement a system of productive 

security in agriculture, which comes since the 1930s with the creation of insurance against hail. In the 1950s, the 

National Agricultural Insurance Company (Companhia Nacional do Seguro Agrícola - CNSA) and the Agricultural 

Insurance Stability Fund (Fundo de Estabilidade do Seguro Agrícola - FESA) were created. In the same year that the 

Brazilian Agricultural Research Corporation (Empresa Brasileira de Pesquisa Agropecuária - Embrapa) was created, 

in 1973, the Agricultural Activity Guarantee Program (Programa de Garantia da Atividade Agropecuária - 

PROAGRO) was created. More recently, the Rural Insurance Premium Subsidy Program (Programa de Subvenção ao 

Prêmio do Seguro Rural - PSR) was established in 2003, with the objective of promoting access to rural insurance, 

aiming at greater income stability for the producer, encouraging the use and adoption of new technologies in 

production, as well as modernizing agricultural management (Ferreira and Ferreira, 2009). 

Ozaki (2010) sought to analyze the growth of the PSR Subsidy Program in Brazil. The author concluded that, despite 

the expansion of the program, it concentrated on the State of Paraná, thus suggesting that the state has a lower risk than 

other soybean producing states. However, when comparing with the State of Mato Grosso, the municipalities of Paraná 

have a higher risk than the main cities of Mato Grosso. 

Adami and Ozaki (2012) sought to analyze the behavior of PSR direct premiums for 2011. The results showed that the 

amounts allocated were insufficient to maintain the insurance growth trend, and the market may suffer a setback in 

order to avoid the market stagnation and the helplessness of a large number of producers exposed to the problems 

arising from weather conditions. 

Macedo et al. (2013) analyzed the evolution of the PSR over the period from 2006 to 2010, comparing the main results 

with some international experiences. The authors concluded that, although the program proves to be beneficial, the 

insurance policy has little scope for action in relation to the total national agricultural production.  

Silva et al. (2014) also sought to evaluate the PSR program, in the period from 2005 to 2012, in terms of universal 

access to rural insurance. The results showed that the program contributed to the expansion of security in agricultural 

production. However, the contracts were concentrated in the southern region, mainly in Paraná, with a large presence 

of soybeans as the main assured product.  

According to Medeiros (2013), the partial effectiveness of the program was shown, mainly with the interest in 

continued adherence. From an economic point of view, the need to burden the National Treasury with debt 

renegotiations was reduced, which demonstrated the importance of such a political instrument. However, there was a 

need to move on to another point, such as securing budgetary resources in a timely manner. 

Loyola et al. (2016) evaluated the recent evolution of the PSR insurance subsidy program and its main variables: area 

of the insured amount, policies, average area, producers, total premiums involved and total subsidy. The results 

showed that the PSR program was responsible for expanding the rural insurance market, encouraging and providing 

farmers with access to agricultural insurance, subsidizing the premium rate. Although this expansion was slow and 

gradual, in 2013 Brazil had about 13.8% of the agricultural area covered by rural insurance. This, according to the 

authors, reveals the need to expand the program to popularize this important instrument for mitigating the problems 

arising from the risk inherent in production. 

Gouveia (2016) analyzed the causes of low adherence to rural insurance in Brazil. Results suggest that the Brazilian 

insurance market at the time was still incipient, as less than 10% of the national harvest had been insured; and, when 
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compared to the results with countries such as the United States, the adhesion rate was very low, partly due to the 

nature of the business risk, but also due to the absence of public policies for subsidizing the insurance market. 

Tabosa and Oliveira (2019), using the propensity score matching method, analyzed the impact of the PSR program on 

the productivity obtained from rural insured producers in the different Brazilian regions. The results show that insured 

producers obtained higher productivity than non-insured ones in all Brazilian regions, with the most expressive result 

featured in the South region of the country. 

In general, the statistics seem to suggest that insurance policies are concentrated in regional terms, basically in the 

states of the South and Southeast regions of the country. However, there is an expansion in the number of contracts in 

the Center-west region. In terms of products, there is a concentration in grain production, with soybeans and wheat as 

the main insured crops. 

4. Methodology 

This section features the data used for the intended research, as well as the econometric methodology.  

4.1 Data 

The data used were extracted from the Atlas of Rural Insurance, from the Ministry of Agriculture, Livestock and 

Supply (Ministério da Agricultura, Pecuária e Abastecimento - MAPA), composed of annual information from the 

municipalities of the MATOPIBA region, corresponding to the period from 2008 to 2019 (see Table 1). 

 

Table 1. Description of the variables 

Variables 

Producers: number of insured producers 

Insurance Policies: Number of Insurance Policies 

Area: Area Planted by the insured producer (in hectares) 

Productivity: quantity produced in kilograms per hectare 

Amount: Insured amount by the government for the producer (in R$)* 

Source: MAPA. Prepared by the authors. *Value adjusted by the Brazilian General Price Index (Índice Geral de Preços 

– Disponibilidade Interna - IGP-DI), base year 2019. 

 

For this work, municipalities in the MATOPIBA region that had information for all variables in Table 1 were used; and 

throughout the analyzed period (Note 5). That is, all those municipalities that had at least one producer and a 

contracted PSR policy over the entire period from 2008 to 2019. 

4.2 Model 

To analyze the impact of the for the PSR program on the productivity of policyholders in the MATOPIBA region of 

Brazil, the panel VAR model was opted. As mentioned by Canova and Cicarelli (2013), Panel VARs are built with the 

same logic of standard VARs but, by adding a cross sectional dimension, they are a much more powerful tool to 

address the impact of policies.  

As also commented in Canova and Cicarelli (2013), the variables are assumed to be endogenous and interdependent, as 

is the case in the regular VAR, but a cross sectional dimension is added. Thus, regular VAR model would have as its 

structure (Note 6): 

    ( )   ( )         , where       (    )                        (1) 

In order to measure the effects of rural insurance shocks on the agricultural productivity of policyholders in the 

MATOPIBA region, the following model, a panel VAR, was estimated: 

        ( )    ( )                                         (2) 

The index   is generic, representing the municipalities      is the vector of endogenous variables in the model.    is a 

stacked version of     .    ( ) has all the deterministic components of the data.   ( ) is the polynomial lag operator. 

Lastly,     is a G x 1 of random errors? Furthermore,     and    are dependent of each unit   (Canova and Cicarelli, 

2013). 
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When estimating panel models, it is necessary to obtain the unobserved heterogeneity of the states. Thus, this work 

uses the fixed least squares effects estimator for panel data. The identification of the model was performed through 

recursive ordering, following the work developed by Blanchard and Perotti (2002) and Bénétrix and Lane (2012). The 

productivity responses to shocks from the Rural Insurance Premium Subsidy Program were obtained from the 

impulse-response functions (Note 7). 

Before estimating the models for the VAR Panel, however, it is important to verify the existence of a unit root in the 

observed series. For this, we opted to use the test developed by Harris and Tzavalis (1999), as we work with a small T 

sample (between the years 2008 and 2018, totaling 11 years). Harris and Tzavalis (1999) built a unit root test that 

assumes the correction of the time dimension T. If not, the asymptotic properties are established assuming that T tends 

to infinity, which may lead to an incorrect inference. The test presents as a null hypothesis the presence of a unit root, 

against the alternative hypothesis of the absence of a unit root. 

5. Results 

5.1 Descriptive Analysis of the PSR Program in the MATOPIBA Region 

In this section, some results of the descriptive analysis of the variables are presented: number of producers, number of 

insurance policies, productivity and planted area for the sample of municipalities that make up the MATOPIBA region. 

Table 2 shows the spatial distribution (in percentage) of the variables in each municipality in the sample. It is observed 

that, within the municipalities that compose the sample, there is a concentration of the number of insurance policies 

and insured producers in the state of Bahia (75.76% and 75.91%, respectively), mainly in the municipalities Formosa 

do Rio Preto (Note 8) (30.37% and 30.31%, respectively) and São Desidério (Note 9) (14.58% and 14.29%, 

respectively). On the other hand, the state of Tocantins has the lowest number of insurance policies and producers 

(6.12% and 6.48%, respectively). The main economic activity of the municipalities of Formosa do Rio Preto and São 

Desidério is the production of soybeans, which is the main product guaranteed by the PSR program (Note 10).  

This concentration in the state of Bahia also occurs with the variables planted area (75.93%) and insured amount 

(77.17%). The productivity variable obtained is also shows a certain concentration in Bahia, but in a more discreet way 

(40.15%), while the other states have a productivity of 17.19% (Tocantins), 16.57% (Piauí) and 26.06% (Maranhão). 

 

Table 2. Spatial distribution (in %) of the variables of each municipality in the sample - MATOPIBA region 

Municipalities 

N. of insurance 

policies 

N. of 

Producers Productivity Planted Area 

Insured 

amount 

Palmeirante/TO 0.86 1.46 4.30 0.85 0.82 

Guaraí/TO 1.39 1.45 3.91 0.89 0.80 

Rio dos Bois/TO 1.57 1.69 4.61 1.32 1.17 

Porto Nacional/TO 2.30 1.88 4.37 2.26 2.73 

Total TO 6.12 6.48 17.19 5.32 5.52 

Baixa Grande do 

Ribeiro/PI 1.43 1.38 5.75 1.87 1.91 

Santa Filomena/PI 1.72 1.81 4.56 1.71 1.53 

Uruçuí/PI 5.88 5.77 6.26 5.17 4.73 

Total PI 9.03 8.96 16.57 8.75 8.17 

Barreiras/BA 7.13 7.46 5.58 6.48 6.64 

Formosa do Rio 

Preto/BA 30,37 31.00 5.67 30,32 28.38 

Luís Eduardo 

Magalhães/BA 8.73 8.75 5.54 7.49 7.49 

Riachão das Neves/BA 5.29 5.13 4.79 6.03 6.54 

São Desidério/BA 14.58 14.29 6.20 14.20 17.68 

Correntina/BA 5.15 4.56 6,80 5.66 5.27 
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Source: Research data. Prepared by the authors.  

 

Figure 1 shows the number of insurance policies in the PSR program contracted in the municipalities that make up the 

sample of the MATOPIBA region between the years 2008 to 2019. It can be noted that, in 2009, the number of 

contracted insurance policies reached 1,181 units. In 2010, this value decreased to 949, due to the international crisis, 

but grows again in 2013 (1,150). In 2014, the PSR program reached the highest number of insurance policies 

contracted (1,187 policies). However, in 2015, this number decreased considerably to 138 insurance policies, mainly 

due to the period of economic and political crisis in the Brazil, which caused budget constraints in the federal public 

sector over the period 2015 to 2018. Since 2016, a small recovery, to 402 contracted in 2019. 

It is worth mentioning that the performance of the PSR program depends directly on the volume of resources available, 

which in 2010 was only approximately R$ 200 million, which was reflected in the drop in the number of subsidized 

policies. As for the 2014/2015 biennium, the drastic drop in the number of insurance policies occurred due to an 

amendment to Law No. 10823/2003, which allowed part of the 2015 budget to be used to subsidize policies contracted 

in 2014, in an exceptional way (TABOSA and VIEIRA FILHO, 2018). Lastly, it is worth mentioning that the PSR 

program has been facing successive budget constraints in recent years, which is invariably reflected in the numbers 

achieved. In addition, other factors should also be taken into account, such as changes in percentage and subsidy limits, 

as well as in the levels of productivity coverage that have occurred over the years, among other factors. 

 

 

Figure 1. Number of PSR Policies the municipalities of the MATOPIBA region - 2008 to 2019 

Source: Prepared by the authors using data from MAPA (2020). 

 

Figure 2 shows the number of producers who joined the PSR program in the sample municipalities in the MATOPIBA 

region. It can be observed that in 2009, the number of producers was equal to 965. In 2010, this number decreased to 

815 producers, due to the international crisis. In 2014, the PSR program reached its largest number of producers who 

joined its program (927 producers). Consequently, in 2015, this number reduced considerably to 133 producers, due to 

the Brazilian economic and political crisis, which besides promoting a fall in the Brazilian domestic product, generated 

a crisis of mistrust in the conduct of Brazilian economic policy (Note 11). In addition, this reduction was also due to the 

budget constraint that impacted the ability of the federal government to pay the subsidy on the insurance premium, 

mentioned earlier in this section. 
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Figure 2. Number of PSR Insured Producers the municipalities of the MATOPIBA region - 2008 to 2019 

Source: Prepared by the authors using data from MAPA (2020). 

 

Figures 3, 4 and 5 show the obtained productivity, planted area and insured amount of the producers who adhered to the 

PSR program in the MATOPIBA region, respectively. Regarding the productivity obtained (graph 3), there is an 

increasing trajectory over the analyzed period. The years 2012 (42.6 tonnes), 2016 (42.3 tonnes) and 2019 (45.1 

tonnes) presented the s results, mainly in 2019, which provides a positive outlook for the year 2020. This result due to 

the expansion of soy production in the municipalities of Formosa do Rio Preto, Barreiras and São Desidério (Note 12). 

In relation to the planted area and the insured amount, both follow the same trajectory as the series of number of 

insurance policies and producers. The trajectories peaked in 2009, then reduced until 2012, due to the international 

crisis. As of 2012, there is an increase in the amount insured until 2013 (R$ 610,606,278.70) and for the planted area in 

2014 (363,584 hectares). In 2015, there was a considerable reduction both in the planted area and the insured amount, 

due to the Brazilian economic crisis, which caused a cut in the budget for the PSR program, as mentioned above. 

 

 

Figure 3. Productivity obtained by the insured producers in the PSR program in the municipalities of the MATOPIBA 

region - 2008 to 2019 

Source: Prepared by the authors using data from MAPA (2020). 

 

 

Figure 4. Planted area by the PSR insured producers in the municipalities of the MATOPIBA region - 2008 to 2019 

Source: Prepared by the authors using data from MAPA (2020). 
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Figure 5. Insured amount through the PSR program in the municipalities of the MATOPIBA region - 2008 to 2019 

Source: Prepared by the authors using data from MAPA (2020). 

 

5.2 Model Results for the MATOPIBA Region  

In this subsection, the results for the analyzed municipalities of the MATOPIBA region are presented. Table 3 shows 

the descriptive statistics of the variables used. Initially, it can be observed that, for all variables, the standard deviation 

is considered high, denoting the great variability of the values. This is due to the set of several municipalities analyzed 

in the sample. On average per municipality, 27.78 producers joined the PSR program, which purchased an average of 

32.47 insurance policies, from 2008 to 2019. The average planted area (in hectares) was 8,793.33. The average amount 

insured was R$ 14,334,218.5. The average productivity (kilograms per hectare) was 71,274.69, that is, around 71 tons 

per hectare. 

 

Table 3. Descriptive statistics of the variables – 2008 to 2019 

Variables Mean Std. Dev. Minimum Maximum 

Producers 27.78 46.64 1 301 

Insurance Policies 32.47 57.51 1 351 

Planted Area (in hectares) 8,793.33 14911.94 53 98,951 

Produtctivity (kg/hectares) 71,274.69 10016.93 22.39 1.45e+07 

Insured Amount (R$)  14,334,218.5 24,549,561.5 64,498.66 188,329,967.00 

Source: Prepared by the authors.  

 

Table 4 shows the result of the Harris-Tzavalis unit root test (1999). When analyzing the results, it was found that all 

series were stationary in level. In this way, the PVAR models are estimated with all variables in level.  

 

Table 4. Harris-Tzavalis Unit Root Test Results (1999) 

Series I (d)  Statistic  Z  p-value 

Producers I (0) -0.0289 -5.8940 0.0000 

Insurance Policies I (0) -0.0031 -5.5576 0.0000 

Planted Area I (0) 0.0558 -4.7902 0.0000 

Insured Amount I (0) 0.2549 -6.4118 0.0000 

Producitivity I (0) -0.3870 -10,5655 0.0000 

Source: Prepared by the authors. I (d) is the number of differences in the model. 
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The structural coefficients, or contemporary effects, in the system, are shown in Table 5. The contemporary effect of 

the numbers of producers, number of insurance policies and the insured amount is positive, indicating that, at the 

moment, the first shock is positive. The effects of the planted area were negative. This occurs because of the effect 

between productivity and the planted area, as when there is an increase in planted area, the first response in 

productivity is negative. 

 

Table 5. Contemporary model effects 

 

Productivity 

Producers 0.7700 

Insurance Policies 10.0559 

Planted Area -0.0470 

Insurance Amount 66,05 

Source: Prepared by the authors. 

 

After analyzing the contemporary effects, the impulse-response functions for the obtained productivity were 

estimated, with shocks in the number of producers (Producers), in the number of policies (Policies), planted area and 

in the assured importance (Importance). Figure 6 shows the shock impulse-response function in the number of 

producers with response in productivity. It is observed that, in Figure 1, the immediate effect of a shock on the 

number of producers on productivity is positive, which persists until the second year, when it begins to have a 

negative response in the third year. Then there is a positive jump in the fourth year, and then a reduction until the 

sixth year, then it softens over time. 

 

 

Figure 6. Response of productivity to shocks in the number of producers 

Source: Prepared by the authors.  

Note: The dashed lines represent the 95% confidence interval. 

 

Figure 7 represents the impulse-response function of a shock in the number of insurance policies with a response in 

productivity. The shock in the number of insurance policies causes an increase in productivity, lasting until the second 

year, where from that moment it begins to show a negative response until the fourth year, in which it oscillates between 

an increase and decrease, stabilizing in time from the sixth year onwards. The initial positive impact indicates that, the 

moment producers acquire an insurance policy, they to increase their productivity, given that their risk of loss of 

production decreases. This result corroborates those found in Tabosa and Vieira Filho (2018). 
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Figure 7. Response of productivity to shocks in the number of insurance policies 

Source: Prepared by the authors.  

Note: The dashed lines represent the 95% confidence interval. 

 

The initial negative response of productivity in relation to a shock in the planted area is evident in Figure 8. This 

negative response extends to the fourth year, then returns to growth until the sixth year, softening in the period 

thereafter. Insurance aims to avoid the risk of crop loss by producers, and not to expand the planted area (Tabosa and 

Vieira Filho, 2018; Adama and Osaki, 2012; Medeiros, 2013; Silva et al., 2014). Thus, this negative response from 

productivity to shocks in the planted area is due to the fact that the planted area does not boost the productivity of 

insured producers, since producers, when purchasing insurance, seek to protect themselves from losses, not increase 

investments. 

 

 

Figure 8. Response of productivity to shocks in the planted area 

Source: Prepared by the authors.  

Note: The dashed lines represent the 95% confidence interval. 

 

Lastly, Figure 4 shows the productivity response to a shock in the insure amount. The initial response is positive until 

the second year. Then, there is a sharp drop until the fifth year, growing again and softening over time. The results 

corroborate those of Tabosa and Vieira Filho (2018). 

 

 

Figure 9. Response of productivity to shocks in the assured importance 

Source: Prepared by the authors.  

Note: The dashed lines represent the 95% confidence interval. 
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6. Concluding Remarks 

The present work sought to evaluate the impact of the Rural Insurance Premium Subsidy Program (Programa de 

Subvenção ao Prêmio do Seguro Rural - PSR) in Brazil, on the productivity of insured producers in the MATOPIBA 

region of the country, between the years 2008 to 2019. For that purpose, municipalities were selected that had at least 

one insured producer throughout the analyzed period. The variables used were the number of producers, the number 

of insurance policies, the planted area, the productivity obtained and the insured amount of the producers. The 

methodological procedure was based on Auto-regressive Vectors (VAR) for panel data. 

The results showed a concentration, of all the variables used, in the state of Bahia, mainly in the planted area 

(75.93%) and insured amount (77.17%). The productivity variable obtained also shows a concentration in Bahia. 

This concentration of PSR in Bahia is mainly due to the municipalities of Formosa do Rio Preto and São Desidério, 

which have soy production as their main economic activity. This activity is predominant among insured producers in 

the region. 

The variables number of producers and contracted insurance policies reached their highest level in 2014, after which 

they fell sharply the following year, due to the economic crisis and the cuts in budget resources allocated to the 

program. The productivity variable showed an increasing trajectory over the analyzed period, while the variables 

planted area and insured amount showed similar behavior, with peaks during the international crisis of 2008/2009 and 

in 2014. 

When performing the estimates of the Auto-regressive Vectors (VAR) model for panel data, it was found that the 

responses presented in the impulse response functions on the productivity obtained after a shock in the other variables, 

except the planted area variable, the other variables showed initial (short-term) responses with positive results until the 

second year. The average time for responses to smooth over time occurs from the sixth year onwards. These results 

corroborate with those found by Tabosa and Vieira Filho (2018) and Adami and Osaki (2012). 

As a suggestion, it would of great relevance that the rural producer in the MATOPIBA region has greater access to the 

analyzed program, as an instrument to guarantee their production, thus reducing the degree of risk of losses, and mainly 

the small producer, as a form of guaranteeing new investments, thus reducing their degree of vulnerability. 
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Notes 

Note 1. To understand the evolution of the dynamics of Brazilian agriculture in a broad way, we suggest the works of 

Buainain et al. (2014), Campos and Navarro (2013), Gasques et al. (2010), Gasques et al. (2012), Vieira Filho and 

Gasques (2016) and Vieira Filho and Fishlow (2017). 

Note 2. However, Ozaki (2008) points out that there are obstacles that inhibit leverage, such as problems related to 

information asymmetry (moral risk) and the absence of adequate pricing methodology. 

Note 3. The North and Northeast regions together feature less than 10% of insured producers and insurance policies 

acquired in Brazil. For more details, see Tabosa and Vieira Filho (2018). 

Note 4. It should be observed that, as analyzed by Serigati et al. (2017), modern agriculture is not labor intensive. 

When analyzing the expansion of the new agricultural frontier in Brazil, such as the MATOPIBA region (Maranhão, 

Tocantins, Piauí and Bahia), the employment data show that, as there is an increase in production in this region, there 

is a decrease in jobs in the sector's primary activity. However, it should be noted that the jobs generated in this type 

of agriculture are accompanied by better remuneration and higher legal quality. 

Note 5. The municipalities that make up the sample are: Palmeirante / TO, Guaraí / TO, Rio dos Bois / TO, Porto 

Nacional / TO, Baixa Grande do Ribeiro / PI, Santa Filomena / PI, Uruçui / PI, Barreiras / BA, Formosa do Rio Preto 

/ BA, Luiz Eduardo Magalhães / BA, Riachão das Neves / BA, São Desidério / BA, Correntina / BA, Jaborandi / BA, 

Grajaú / MA, Alto Parnaíba / MA, Balsas / MA, Tasso Fragoso / MA and Loreto / MA ; totaling 19 municipalities in 

the MATOPIBA region. 

Note 6. For more information on VAR models and the panel VAR model variation, we suggest reading Canova and 

Cicarelli (2013) for a comprehensive survey.  

Note 7. The confidence intervals for the impulse-response functions were defined using the bootstrap method 

proposed by Hall (1992). 

Note 8. Formosa do Rio Preto is the largest municipality in Bahia. The municipality is the largest soy producer in 

Bahia and the fifth largest national. In addition, it is the largest cotton producer in Bahia, the tenth largest producer of 

corn in Bahia (IBGE, 2020). 

Note 9. São Desidério stands out as one of the most competitive municipalities in the agricultural sector in Brazil. In 

2012, it obtained the highest production value in the country. In 2013, it was identified as the largest agricultural 

GDP in the country, with a turnover of R $ 2.285 billion (IBGE, 2020). 

Note 10. Mais detalhes ver Tabosa e Vieira Filho (2018). 

Note 11. For more details, see Barbosa Filho (2017). 

Note 12. For more details, see IBGE (2020). 
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