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Resumo: Este artigo investiga os determinantes e efeitos das organizações cooperativas agrícolas no 
Brasil, usando o Censo Agropecuário de 2017 em nível municipal. O estudo inclui estabelecimentos 
agropecuários de todas as regiões brasileiras. Níveis mais altos de educação e tamanhos menores de 
propriedades foram positivamente relacionados a se tornar membro de cooperativas. Empregando um 
escore de propensão generalizado, descobrimos que aumentar a adesão a cooperativas, por parte dos 
produtores rurais, pode levar a aumento considerável na receita líquida, impulsionado principalmente por 
uma expansão no valor da produção agrícola maior do que o aumento nas despesas com insumos. 
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Abstract: This article investigates the determinants and impacts of agricultural cooperative organization 
in Brazil, using the 2017 Agricultural Census at the municipality level. The study includes agricultural 
establishments from all Brazilian regions. Higher levels of education and smaller property sizes were 
positively related to cooperative membership. Employing a generalized propensity score, we found that 
increasing the cooperative membership share can lead to considerable increases in net income, driven 
mostly by a greater expansion in the value of agricultural production compared to the rise in input 
expenses. 
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Introduction 
 
In aggregate terms, the Brazilian agricultural sector represents almost a quarter of all national GDP 
(considering agricultural production, inputs/machinery, and related services). The country stands out as 
one of the largest net exporters (exports minus imports) of food in the World (Chaddad, 2015). However, 
the sector is still marked by a strong concentration of income among a small share of producers. Barros 
(2019) mentions that, in Brazil, three-quarters of the agricultural sector’s income is generated by larger 
and high-tech farms which make up less than 10% of all farms. Thus, Brazil’s rural sector consists mainly 
of small farmers. Worldwide, small farmers often face difficulties in selling their products through the 
best marketing channels or using the best contracts, leading to lower earnings at the end of the season 
(Jayne et al., 2006). This trend is more pronounced in developing countries, such as Brazil, where 
marketing channels are often characterized by market failures. 

Cooperatives1 represent an attractive alternative marketing option, especially for small farmers, that 
may be able to help close this gap (Bernard & Spielman, 2009; Fischer & Qaim, 2012; Bizikova et al., 
2020; Batzios et al., 2021; Olagonju et al., 2021). Cooperatives may allow farmers to market their products 
at higher prices compared to prices obtained from other companies (Zhang et al., 2007; Valentinov, 2007; 
Verhofstadt & Maertens, 2015). They also help members to maximize net income by providing 
information and support to adopt better agricultural practices, new technologies and by providing inputs 
at lower prices (Cechin, 2014; Herrera et al., 2018; Ma et al., 2018; Zhang et al., 2019). In Brazil, 
according to data from the most recent Census of Agriculture in 2017, more than 90% of farms that are 
members of cooperatives carried out some type of marketing activity (IBGE, 2021). 

Many papers have investigated the effect of membership in, and trading via, cooperatives on farmers' 
production and/or income. However, such studies often use samples that are geographically concentrated 
or focused on some specific agricultural production. This is the case of Cazzuffi (2013), who found 
positive results in the income of milk producers in three Italian provinces, especially small farmers and 
those more distant from consumer centers. Jardine et al. (2014) found positive impacts of cooperative 
membership on the income of Alaskan fishermen. In turn, Verhofstadt & Maertens (2015) identified a 
positive effect of cooperativism on small rural banana producers in Rwanda. Also in Rwanda, Ortega et 
al. (2019) found positive influences of cooperative membership on the income of coffee producers, as well 
as on their access to inputs. Olagonju et al. (2021) found a positive effect in cooperative membership for 
small maize producers in a region of Nigeria. Kumse et al. (2021) investigated the effect of 
commercialization via cooperatives, and its spillovers, on rice farmers in Thailand. The study showed an 
important direct effect and spillovers on rice prices from the presence of cooperatives as marketing options 
for these farmers. However, other papers have drawn on the analysis of other metrics, such as economic 
or technical efficiency, including Wollni & Brümmer (2012), who did not obtain significant results from 
the effect of cooperatives on the productive efficiency of coffee growers in Costa Rica.  

There are still few analyses covering the whole agricultural sector of an entire country. In Brazil’s 
case, one of the few papers to consider the entire country was that of Costa et al. (2020). The authors 
specifically addressed family farming, for which they found positive effects of cooperatives on the 
technical efficiency of these establishments. Another paper, Neves et al. (2019), carried out an analysis at 
the national level, considering the elasticity of a production factor—cooperative membership—in a 
simplified agricultural production function. The results, at the level of Brazilian macro-regions, show 

 
1 Although the word “cooperative” can be applied to different types of collectively developed activities, we use the term to 
describe a democratically controlled and managed business model. In many countries, as in Brazil, cooperatives are defined 
legally as a specific kind of corporation and are subject to specific national legislation (Zeuli & Radel, 2005). 
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positive effects of cooperativism in the Gross Value of Production (GVP) in the southern and southeastern 
regions of the country, which are traditionally linked to cooperativism. 

In 2018, the OCB System, the main institution of representation of Brazilian cooperatives, bringing 
together more than 6,000 cooperatives, structured a call to stimulate research on cooperatives in Brazil2. 
Among the themes defined in the public notice was a demand to search for more evidence on the economic 
impact generated by cooperatives. This shows that representative institutions also recognize the lack of 
economic impact research with cooperativism as the focus of analysis. 

In this working paper, we seek to fill this gap in the literature, identifying the effect of cooperative 
membership on Net Income in Brazilian farms. We also verify its effect in the components of Net Income: 
Gross Value of Agricultural Production (GVP) minus main Expenses (e.g., fertilizers, seeds, pesticides, 
veterinary medicines, and animal feed).  

This paper contributes to the literature as one of the first to paint a broader picture of Brazilian 
cooperatives using data from the 2017 Census of Agriculture. As much as works like Costa et al. (2020) 
also used such a base, the focus ended up being small farmers, whereas we did a more comprehensive 
analysis, considering all rural establishments in Brazilian municipalities. In addition, we also contributed 
by conducting a study at the national level on the possible effects of cooperatives on the income of rural 
enterprises. Finally, this paper sheds some light on drivers for the effects of cooperativism on rural 
producers. Despite the scarcity of studies for Brazilian case, in other parts of the world, the positive effect 
of cooperativism is reasonably consensual (but not for all sorts of farmers, indiscriminately). However, it 
is important to shed light on which drivers have this positive effect on income, for example. In this sense, 
we present the effect of the level of participation in cooperatives in expenses and value of agricultural 
production, components of net income. We did this by controlling for biases of important observable 
characteristics of Brazilian rural establishments. 

Overall, we found that increasing the cooperative membership share in Brazilian municipalities can 
lead to considerable increases in net income for members, driven mostly by a greater expansion in the 
value of production compared to the rise in input expenses. 

In addition to this introduction, the working paper contains a section presenting the method and data 
employed to obtain the results. Those results are then discussed in the subsequent section, which is then 
followed by the final considerations. 

 
Methodological framework 
 
The approach used to identify the effect of cooperative membership on agricultural income in rural Brazil 
is based on the Generalized Propensity Score (GPS method), proposed by Imbens (2000). As argued by 
Hirano & Imbens (2004), the advantage of the method is in considering the selection biases generated by 
observable characteristics when dealing with a continuous treatment variable. In the present research, our 
representative variable of cooperativism refers to the rate of producers associated with cooperatives in 
each Brazilian municipality; therefore, traditional methods of treatment effect (such as the Propensity 
Score Matching proposed by Rosenbaum & Rubin (1983)) would not be adequate, as they are applicable 
in situations where treatment is a dichotomous variable. 
 
 

 
2 The Call 07/2018, was carried out and conducted by the National Council for Scientific and Technological Development 
(CNPq), aiming to use the wide expertise of CNPq in this type of activity. It also aimed to guarantee the impartiality and 
absence of conflicts of interest between researchers and the research funding entity, the Organization of Brazilian Cooperatives 
(OCB System). 
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Generalized Propensity Score 
The objective of the Generalized Propensity Score (GPS method) is to estimate an average dose-response 
function, which allows for the identification of the treatment effect considering different intensities of this 
treatment. Thus, we seek to identify the average effect of cooperatives considering different levels of 
participation in cooperatives in Brazilian municipalities. Like other treatment approaches, we seek to 
identify a control group that is as similar as possible to the treatment group based on a vector of observable 
characteristics, simulating a quasi-experiment scenario. The difference between such groups, following 
the Generalized Propensity Score, is only the level of treatment received, which makes the comparison 
possible (Kluve et al., 2012). 

For the application of the method, consider a sample consisting of i = 1, ..., N municipalities. 
According to Hirano & Imbens (2004), for each i there is a set of potential results called Y (t), with t being 
the level of treatment, such that ! ∈ #. The mean dose-response function can be defined as: 

 
$(!) = ([*(!)],				∀	! > 0 (1) 

 
where ([*(!)] determines the potential response of Y (in this research: Average Net Income, Value of 
Production and Agricultural Expenses) given the level of the observed cooperative membership rate (! ∈
#). For each municipality i there is a set of observable characteristics (vector X_i), which are considered 
in the estimation of the Generalized Propensity Score (GPS). This, in turn, is obtained by the conditional 
density of the treatment given the vector X, 123(!, 4) = 5(!|7). Thus, Hirano and Imbens (2004) define 
GPS as: 
 

123 = 5(#, 7) (2) 
 
The GPS and the propensity score in the PSM method both must confirm the balance property, 

implying that, for municipalities with the same propensity score (123(!, 4)), the probability of presenting 
a certain intensity in the rate of cooperative membership does not depend on the observable characteristics 
X. Thus, the model controls for bias due to observable heterogeneity when estimating the conditional 
expectation of the response variable, depending on the level of treatment and the GPS (8(!, 9:;)) and, 
subsequently, obtaining the dose-response function for a given treatment level ($(!)), as follows: 

 
8(!, 9:;) = ([*|# = !, 123 = 9:;] (3) 

$(!) = ([8<!, 9:;(!, 4)=] (4) 
 
Given the above, we can define the practical implementation of the GPS approach as a process 

involving three main stages. First, under the hypothesis of normality of the treatment distribution 
(cooperative membership rate), the 123(!, 4)	is estimated by maximum likelihood: 

 

123!> = "
√$%&'! exp	(−

"
$&'! (#( − 8C) −−8C"′7()

$). (5) 

 
After testing the balancing hypothesis, the second stage consists of calculating the conditional 

expectation of *( given the treatment level #( and the 123(, considering a quadratic approximation: 
 

([*(|#( , 123(] = E) + E"#( + E$#*$ + E+123G ( + E,123G (
$ + E"#(123G ( (6) 
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Although E’s parameters have no direct interpretation, their statistical significance can be considered 
as evidence of the existence of the bias generated by the characteristics considered (Hirano & Imbens, 
2004). Once the parameters of the second stage were obtained, in the third stage we estimated the average 
dose-response function at treatment level t, as follows: 

 

(H*I(!)J = 1
LM(

-

(."
EN) + EN"#( + EN$#*$ + EN+123G ( + EN,123G (

$ + EN"#(123G ( (7) 

 
From (7), it becomes possible to obtain the average potential result of *I( 	for each treatment level; that 

is, it becomes possible to identify the effect of different levels of association with cooperatives in Brazilian 
municipalities on Net Agricultural Income, as well as on the Value of Agricultural Production and 
Agricultural Expenses. 
 

Data 
Our analysis uses the municipality-level dataset provided by the 2017 Brazilian Agricultural Census, 
released by the Brazilian Institute of Geography and Statistics (IBGE). The census data are collected 
through direct interviews with the farmers of each rural property and are made available by the IBGE 
(2021). This dataset is often compatible with the unit-level used when designing and implementing public 
policies in Brazil’s agricultural sector. For the sake of clarity, governmental reports sometimes aggregated 
the results from the municipal level to the regional level, which is also explored in our analysis.  

We estimated the effect of the share of farms that are members of a cooperative within a municipality 
(cooperative membership share) on response variables.  

The response or outcome variables of interest are Net Income, Gross Value of Agricultural 
Production, and Expenses, which are measured in Brazilian reais (BRL). To explain the treatment variable, 
we considered several key variables: investments, experience, hired work, education, access to credit 
(except from cooperatives), access to rural extension (except from cooperatives), land ownership, farm 
size, and Brazilian microregion dummies (see Table 1).  

To control for outliers, we dropped the top and bottom 1 percentile based on the municipal Gross 
Value of Production, as did Helfand et al. (2015) as well. Our sample consisted of 5,252 municipalities in 
all regions of Brazil for 2017.  
 
Results 
 
The information from the 2017 Brazilian Agricultural Census was made available only recently, and only 
a few studies have examined this dataset with a particular focus on the role of cooperatives in agricultural 
performance. Costa et al. (2020) is the most comprehensive analysis of this census and provides an 
overview of the role of cooperatives in the technical efficiency of family farms and changes between 2006 
and 2017. Due to the scarcity of studies examining the 2017 Agricultural Census with a focus on the role 
of cooperative participation in income generation, we first analyze this new census dataset, and we then 
present the econometric results in this section.  
 

Cooperative Participation in the 2017 Agricultural Census 
In comparison to the 2006 Agricultural Census, the 2017 Census showed cooperative participation 
increases of nearly 67% (from 346,000 members in 2006 to 580,000 members in 2017) among the almost 
5 million farms in Brazil. This expansion is potentially associated with the ability to generate greater 
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income for farmers belonging to cooperatives. However, only approximately 11% of farms are associated 
with cooperatives. This low rate of participation by Brazilian rural properties in cooperatives can be seen 
in the histogram in Figure 1 (left), which shows that most Brazilian municipalities have a low share of 
cooperative membership among their farmers. Many of the more than 5,000 municipalities in Brazil have 
almost null participation in cooperatives. 

Despite the low average participation rate in cooperatives of Brazilian agricultural establishments, 
some regions of the country stand out with significantly higher shares of cooperative membership. When 
analyzing Table 1 and Figure 2, the share of cooperative membership per municipality in Brazil is 
predominantly greater in the southern and southeastern regions of the country. Also in Figure 2, when 
comparing the map of the distribution of the cooperative participation and that of municipal averages of 
Gross Value of Production (GVP), a certain coincidence is observed in the most prominent regions. The 
historical importance of the southern, southeastern, and midwestern regions in national agricultural 
production is well known (Chaddad, 2015; Barros, 2019). Therefore, it is not surprising that these regions 
with an already well-established agricultural vocation contain the municipalities with the highest 
cooperative membership rates and GVPs. The heterogeneities that define the Brazilian rural environment 
end up also marking the diverse rates of adherence to cooperativism in the different regions of the country3. 
 
Table 1. Number of farms, farms associated with cooperatives, and participation in Gross Value of 
Production (GVP), Brazilian regions, 2017 

 North Northeast Southeast South Midwest Brazil 

Farms 580,613 2,322,719 969,415 853,314 347,263 5,073,324 
Members of 
cooperatives 

20,309 33,592 165,630 313,763 46,144 579,438 

Members of 
cooperatives (%) 

3.50 1.45 17.09 36.77 13.29 11.42 

Gross Value of 
Production (%) 

6.72 11.58 28.23 26.41 27.07 100 

Source: The authors using aggregated data from the 2017 Ag Census made available by IBGE.  
 

An apparent exception in Figure 2 is the newest agricultural frontier in Brazil: the so-called “Matopiba” 
region, a continuous zone formed by the states of Maranhão, Tocantins, Piauí, and Bahia. Located mostly 
within the Cerrado biome in Brazil’s northeast, Matopiba is characterized by high productivity in grains 
on large rural properties (Araújo et al. 2019). Regarding the northeastern and northern regions of the 
country, there is still a dearth of participation in cooperatives in the municipalities, mainly in the Amazon 
region. In this region, some cooperatives that support small farmers and “extractivists” in their sustainable 
activities have achieved good results (Silva et al., 2019; Futemma et al., 2020). Their example 
demonstrates the potential of using incentives to increase cooperative membership among rural producers 
in the region. 

 
3 For a more comprehensive view of the heterogeneities of the Brazilian rural environment, cf. Chaddad (2015) and Buainain 
et al. (2019). The paper by Neves et al. (2018) performs an analysis of the heterogeneity of Brazilian cooperativism in its 
different regions. 



 
 
 
 
 
 

 
Figure 1. Histogram of cooperative participation (left) and municipality Average Gross Value of Production (right), Brazil, 2017 
Source: The authors using aggregated data from the 2017 Ag Census made available by IBGE. 
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Figure 2. Geographic distribution of cooperative participation (left) and municipal averages of Gross Value of Production (right), Brazil, 
2017 
Source: The authors used aggregated data from the 2017 Ag Census made available by IBGE. 



Table 2 presents the average values of the variables used in the analysis of the effect of cooperativism 
on Net Income, GVP, and Expenses in the Brazilian rural environment. Such values are presented 
considering five levels of cooperative membership share in the municipalities. Thus, it becomes possible 
to verify the behavior of each of these variables from the 2017 Brazilian Agricultural Census in the 
different scenarios of the variable of interest in this paper: Cooperative Membership. Net Income, Gross 
Value of Production, and Expenses have higher average values in those municipalities where cooperative 
membership rates are higher.  

The variable indicating farm size, Group of Area, is represented as the municipality’s average farm 
size. Overall, 54% of the Brazilian municipalities have an average farm size between 20 and 100 hectares. 
Less than 2% of municipalities have an average size greater than 500 hectares. As municipality 
cooperative participation increases, the number of municipalities with average farm sizes of 20–100 
hectares and 100–500 hectares increase.  

The column labeled Overall indicates each region’s share of the total municipalities in Brazil. For 
example, whereas 32% of the municipalities are in the northeast, only 8% are in the south. This distribution 
is inversely correlated with the average size of municipalities in each region, given that the north has large 
municipalities, such as Altamira with an area of 159,533 km!, six times larger than the Netherlands. In 
2017, 74% of the municipalities with no farms join to a cooperative were in the northeast. On the other 
hand, less than 1% of such municipalities were in the south. The data also indicate that whereas 74% of 
the municipalities in Brazil with a share of cooperative membership lower than 1% were in the northeast, 
only 1% of such municipalities were in the south. In contrast, the south and southeast accounted for 93% 
of the municipalities with more than 20% of their farms belonging to a cooperative.  

The Brazilian cooperative movement targets rural producers with small and medium-sized 
establishments (Costa et al. 2020). As described by Chaddad (2015), the southeastern and southern regions 
of the country, which are marked by higher levels of cooperative membership, have a land structure 
dominated by medium-sized establishments. The northeastern region, with low rates of cooperative 
membership, is the region with the smallest average farm sizes. The vast midwestern and northern regions, 
on the other hand, are where Brazil’s largest farms are found. 
We highlight that the average labor utilization (among an average number of workers older than 14 years, 
per municipality) grows (to a certain extent) as the share of cooperative membership increases. However, 
in municipalities with the highest coop membership rates, average labor utilization decreases. We verified 
the opposite average behavior when analyzing the intensity in the use of the capital factor (in units of 
tractors, combine harvester, fertilizer spreader, seeder, and other tools). Studies analyzing the Total 
Productivity of Factors, such as Alves et al. (2012), Helfand et al. (2017), Gasques et al. (2018), and Rada 
et al. (2019), found that purchased inputs and capital is responsible for the greatest productivity gains in 
Brazil, especially on the largest farms. These production factors replace the labor production factor in 
many rural properties, mainly in the southern, southeastern, and midwestern regions of the country. In 
turn, authors such as Valentinov (2007) and Cechin (2014) state that cooperatives facilitate their members' 
access to inputs and capital goods, in addition to providing access to rural extension and technical 
assistance that aids members in the use of these new technologies. This fact may also be related to the 
farmers' willingness to make investments, here measured by the value of the livestock and buildings 
present on the farms. 

The cooperative participation distribution in Figure 1, and its geographic dispersion in Figure 2, 
indicate clusters of municipalities with different levels of cooperative participation. A more adequate 
analysis would take these clusters into account when estimating the effect of participation on Net Income, 
Gross Value Production, and Agricultural Expenses. The Generalized Propensity Score (GPS) approach 
allows us to represent these clusters as treatment intervals (Hirano and Imbens, 2004; Bia and Mattei, 
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2008). To do so, based on the distribution of this variable (Figure 1), we split the sample into four treatment 
intervals: (1) observations with cooperative participation within the first .25 percentile of the distribution, 
which consists of values in the range [0 – 0.0099]; (2) observations between .25 and .50 percentiles with 
values in the range [0.0099 – 0.055]; (3) observations between .50 and .90 percentiles with values in the 
range [0.055 – 0.49]; and (4) observations higher than .90 percentile with values in the range [0.49 – 0.97]. 
 
Table 2. Average of selected variables used in the model by different levels of cooperative’s membership 
share, Brazil, 2017 
  Cooperative membership (share) 
 Overall 0.0 < 0.01 0.01–0.05 0.05–0.2 > 0.2 
Net Income ($)1 84.77 40.08 20.29 45.23 105.92 150.35 
Gross Value of 
Production ($)1 141.93 57.88 30.96 69.94 171.66 263.43 

Ag. Expenses ($)1 57.16 17.81 10.67 24.71 65.74 113.09 
Land used (ha) 18190.00 8669.45 13413.73 16751.39 23599.24 20157.60 
Labor  
(Age >14 years old)2 2645.13 1614.10 3701.33 3142.27 2372.89 1891.37 

Capital (units)3 1.06 0.41 0.16 0.44 1.40 2.02 
Other Investments ($)4 56.24 14.50 10.24 23.91 64.18 112.55 
Group of Area       

0–5 ha 0.02 0.05 0.06 0.02 <0.01 <0.01 
5–20 ha 0.21 0.23 0.35 0.27 0.13 0.13 
20–100 ha 0.54 0.53 0.46 0.49 0.57 0.60 
100–500 ha 0.21 0.18 0.13 0.18 0.26 0.25 
500+ ha 0.02 0.02 0.01 0.03 0.04 0.01 

Landowner 0.82 0.77 0.77 0.81 0.82 0.85 
Literate 0.82 0.66 0.66 0.76 0.89 0.95 
College degree or 
higher 0.09 0.05 0.04 0.07 0.12 0.13 

Experience5 0.01 0.02 0.02 0.02 0.01 0.01 
Governmental 
Extension6 0.10 0.08 0.06 0.08 0.12 0.14 

Private Extension6 0.17 0.04 0.04 0.07 0.17 0.36 
Credit6 0.10 0.03 0.06 0.07 0.10 0.18 
Regions       

North 0.08 0.09 0.11 0.16 0.08 <0.01 
Northeast 0.32 0.74 0.74 0.48 0.10 0.01 
Southeast 0.30 0.14 0.11 0.22 0.45 0.39 
South  0.22 <0.01 0.01 0.05 0.21 0.54 
Midwest 0.08 0.03 0.02 0.10 0.16 0.06 

Notes: 1Value in millions of Brazilian reais (BRL); average exchange rate in August 2017: BRL 3.15 / USD 1. 2Average 
number of workers older than 14 years. 3Units of tractors, combine harvesters, fertilizer spreaders, seeders, and other tools. 
4Value (in BRL) of the livestock and buildings present on the farms. 5Share of farms managed by farmers with 20 or more 
years of experience. 6Share of farms that have access to these services. 
Source: The authors used aggregated data from the 2017 Ag Census made available by IBGE.  
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We estimate the effect of the share of farms that are members of a cooperative within a municipality 
(cooperative membership share) on response variables. The response or outcome variables of interest are 
Net Income, Gross Value of Agricultural Production, and Expenses 
 

Econometric results  
To estimate the effect of the share of farms belonging to a cooperative within a municipality (cooperative 
membership share) on Net Income, Gross Value of Agricultural Production, and Expenses, we applied the 
Generalized Propensity Score (GPS) (Hirano & Imbens, 2004). GPS is an extension of the Propensity 
Score method but applied to continuous treatment variables—in our case, the Cooperative Membership 
share. In Table 3, we display the results for the first stage of the GPS, which yield the propensity score 
used in the dose-response estimation. As displayed in Figure 1, the distribution of cooperative 
participation is skewed, which led us to use a zero-skewness log transformation on this variable to estimate 
the propensity score. Therefore, results in Table 3 cannot be interpreted as marginal effects. However, the 
sign of these estimated parameters still indicates a contribution to the average cooperative participation. 
Below, we discuss the association of selected variables with cooperative participation. 

These results indicate that municipalities with higher investments in fixed capital (“Capital” in the 
table)— tractors, combine harvesters, fertilizer spreaders, and seeders—are associated with greater 
cooperative participation. We find the same results for other investments, which accounts for land rental, 
animal purchase, transportation and logistics costs, energy cost, and others. Both associations indicate that 
municipalities with higher investment capabilities also have greater proportions of farms in cooperatives. 
As indicated in Table 1, most of the farmers in cooperatives are in the southern, southeastern, and 
midwestern regions. Chaddad (2015) and Barros (2019) state that cooperatives, mainly beginning in the 
1990s, started to assist rural producers in the acquisition of inputs, machinery and in better management 
of their rural properties. 

We also found that education is associated with higher levels of cooperative participation. This finding 
indicates that higher shares of people in a municipality who know how to read and write (“Literate”) and 
who have a college degree or higher are associated with a higher share of cooperative membership. 
Iliopoulos and Cook (1999) and Cechin et al. (2013) assume that farmers' levels of education influence 
their decision-making behavior and can affect their information levels as well. According to the authors, 
these elements are related to the decisions to become a member of a cooperative and to remain a member, 
as well as to take better advantage of the opportunities within these collective organizations. At the farm 
level, several studies have also found a positive relationship between education and farmers cooperation, 
including Bernard & Spielman (2009) for Ethiopia, Fischer et al. (2012), and Abate (2018) for Kenya, 
Cechin et al. (2013) for Brazil, and Olagunju et. al. (2020) for Nigeria. 

Other key variables associated with the municipality share of cooperative members are access to credit 
and extension. Because our sample is at the municipality level and credit is the share of farms that have 
received any credit (financing) from sources other than cooperatives, we believe that this variable is 
exogenous to the dependent variable. The provision of governmental extension mostly targets family 
farms but also reaches non-family farms. Freitas et al. (2021) found that such extension was provided to 
all farm sizes in all regions, highlighting that its provision occurs independently of cooperative 
membership. They found a positive association between governmental extension and technical efficiency. 
Table 3 indicates that governmental extension is positively associated with cooperative membership, as 
well as with access to credit. It has been observed that governmental extension service technicians 
sometimes seek to inform and encourage farmers to organize themselves into cooperatives (Costa et al. 
2015). 
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Table 3. Results for the first stage of the GSP – regression on cooperative participation, Brazil, 2017  
Variables Parameter Standard Error t-test P-value 

Equation 1     
Capital 0.005 0.003 1.84 0.07 
Other Investments ($)  0.001 5.12E-05 4.19 <0.01 
Land used (ha) -2.49E-07 2.86E-07 -0.87 0.38 
Labor (Age >14 years old) 7.37E-06 5.03E-06 1.46 0.14 
Landowner -0.001 0.086 -0.02 0.99 
Literate 2.098 0.154 13.65 <0.01 
College degree or higher 1.701 0.217 7.83 <0.01 
Experience 2.023 1.096 1.85 0.065 
Governmental Extension 0.716 0.106 6.74 <0.01 
Private Extension 2.227 0.096 23.29 <0.01 
Credit 1.776 0.140 12.69 <0.01 
North -1.221 0.063 -19.39 <0.01 
Midwest -0.716 0.060 -11.9 <0.01 
Southeast -0.599 0.040 -14.82 <0.01 
Northeast -1.299 0.062 -21.12 <0.01 
0–5 ha 0.136 0.130 1.04 0.27 
5–20 ha 0.360 0.102 3.53 <0.01 
20–100 ha 0.407 0.096 4.22 <0.01 
100–500 ha 0.428 0.091 4.69 <0.01 
Constant -4.984 0.183 -27.25 <0.01 

Source: The authors.  
 

We also found that cooperative participation varies by region. All regions have a negative association 
to the dependent variable compared to the control group, the southern region. As presented in Table 2, 
more than 99% of the municipalities have at least one farmer associated with a cooperative. When 
emphasizing the existence of cooperative clusters in the southern and southeastern regions of Brazil, 
Neves et al. (2019) demonstrated that such collective organizations generate gains in the Gross Value of 
Production in these regions. They conditioned these gains to the long history of cooperatives in these 
regions and management and governance improvements. On the other hand, the authors also emphasized 
the existence of traumatic events in the attempt to create cooperatives4 in the northeastern region of the 
country as a factor that keeps farmers away from this kind of organization; this has also been corroborated 
by Rios (1973), and Silva et al. (2003). 

Our results for farm size in Table 3 also confirm the analysis of Table 2. We find a positive association 
of all groups of area (farm size) compared to the group in which farms are larger than 500 hectares (control 
group). This is also what Verhofstadt & Maertens (2015) show us. According to an exhaustive literature 
review carried out by Höhler & Kühl (2017), farm size is the dimension most often analyzed in studies 
that address cooperatives and the heterogeneity of rural producers. This is an important variable for 
analyzing the propensity to become a member since large landowners are less likely to use the 
cooperatives’ services and benefits. Wiggins et al. (2010) state that smaller farms are associated with 

 
4 Experiences such as the creation of cooperatives by top-down initiatives, involving local elites, resulted in cooperatives in 
which the members were mere employees and suppliers. In addition, many of these experiences have become disastrous in 
economic terms, with poor management leading to losses and dissolution of cooperatives. 
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higher external transaction costs because they cannot achieve economies of scale. They also assert that 
smaller farms have higher unit costs when purchasing inputs or obtaining credit, technical assistance, and 
certification services, for example.  
 
Table 4. Results for the dose-response regression for the municipality averages of Net Income, Gross 
Value of Production, and Agricultural Expenses, Brazil, 2017 

Variables Av. Mun. Net Income Av. Mun. Gross Value 
of Production 

Av. Mun. Agricultural 
Expenses 

Cooperative 
participation 

814.31*** 1386.25*** 571.94*** 
(90.1) (120.53) (65.05) 

Squared 
Cooperative 
participation 

-1979.42*** -3346.27*** -1366.85*** 
(286.15) (382.81) (206.59) 

Cubic 
Cooperative 
participation 

1176.76*** 2044.54*** 867.78*** 
(248.73) (332.75) (179.57) 

GPS -732.09*** -948.79*** -216.7 
(264.94) (354.44) (191.28) 

Squared GPS 2801.36** 3668.12** 866.76 
(1160.11) (1552) (837.57) 

Cubic GPS -3135.1** -4089.49** -954.39 
(1461.54) (1955.26) (1055.2) 

Interaction 
Coop. Participation - 
GPS 

413.21*** 728.88*** 315.67*** 
(110.36) (147.65) (79.68) 

Constant 70.66*** 90.08*** 19.42 
(17.49) (23.4) (12.63) 

Note: Standard errors are reported in parentheses. *** significant at 1%. ** at 5%, * at 10%.  
Source: The authors.  
 

The key result of our analysis lies in the dose-response, displayed in Figure 3. Figure 3(a) displays 
evidence showing that as the level of cooperative memberships increases, Net Income also rises at an 
increasing rate up to the .30 percentile (30% of farms are members of cooperative(s) in the municipality). 
At the peak, there is an average gain of approximately BRL 150,000 per year on each farm. After the peak, 
Net Income still increases as the treatment variable increases until the .75 percentile. 

Although the result of the dose-response for Net Income indicates that the Cooperative Membership 
share has a positive effect on it, it does not provide information that indicates whether this increase occurs 
via changes in the Value of Production (Figure 3 (b)) or Agricultural Expenses (Figure 3 (c)). We find a 
similar pattern for these two other variables, but a higher increase in the average Gross Value of Production 
(GVP) compared to the increase in the average Agricultural Expenses, yielding a positive impact on Net 
Income. Zhang et al. (2007), and Valentinov (2007) argue that cooperatives can lead to an increase in the 
value of production, possibly driven by an increase in production and prices obtained, which may be 
determined by greater access to modern inputs. 
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Figure 3. Estimated dose-response of Cooperative Membership rate (Treatment level) on municipality averages of Agricultural (a) Net 
Income, (b) GVP and (c) Expenses (in 1,000 BRL), Brazil, 2017 
Source: The authors.  
Notes: 95% confidence bands; average exchange rate in August 2017: BRL 3.15 / USD 1.  

(a) (c)(b)
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Taking GVP as a proxy for Income analyzed in studies on the effect of cooperativism in rural 
areas, the increase in income verified in our study is echoed in several other works that used PSM 
at the farm level. This was the case in the work of Fischer & Qaim (2012), who found a positive 
effect for Kenyan banana producers who belonged to cooperatives. Wossen et al. (2017) found an 
increase in the income of cassava producers in Nigeria. This was also the effect found by Hoken 
& Su (2018), and Liu et al. (2019) for Chinese rice producers. Kumar et al. (2018), using an 
Endogenous Switching Regression, found that milk producers in India obtained an increase in their 
Net Income, specifically. The positive effect of cooperativism on Net Income was also found by 
Michalek et al. (2018) for farmers in Slovakia. 

In turn, an expansion in production is expected to increase agricultural expenses, unless it is 
achieved solely through an increase in productivity. As verified by Helfand et al. (2015) and 
Gasques et al. (2018), there has been a gain in productivity in Brazil through better use of the land 
factor. But this has occurred mainly through the adoption of modern inputs and equipment, which 
ultimately increase farmers’ expenses. The goal, then, is to be able to make the expenses grow less 
than the value produced on the farms. In this sense, Giannakas & Fulton (2005) state that 
cooperatives may promote the adoption rate innovations, which can lead to both greater 
productivity and better use of inputs. This positive effect of cooperativism was found by Ortega et 
al. (2019) for coffee producers in Rwanda, where cooperative membership was linked to greater 
access to inputs and increases in income. In addition, in the 1980s, cooperatives in the Brazilian 
state of Paraná introduced so-called “no-till farming,” which minimizes the impact of cultivation 
on the soil (Chaddad, 2015), also illustrating cooperatives’ importance for the technical advance 
of its members. 

Figure 3 indicates that cooperatives have contributed to an increase in Net Income in 2017. This 
figure also indicates that increasing cooperative participation would lead to yet more gain, reaching 
its peak when 30% of the farms are associated with a cooperative.  

Public policies that directly and indirectly encourage and support cooperatives, such as the 
“Capitalization of Agricultural Cooperatives Program5” (PROCAP – Agro) (BNDES (2021) and 
the “More Cooperative Brazil Program6” (Programa Brasil Mais Cooperativo) (MAPA (2021) 
may potentially increase farms’ Net Income and, consequently, the overall value of Brazilian 
agricultural production. 
 
Concluding remarks 
Support for actions aimed at publicizing and strengthening cooperativism in Brazil should be based 
on studies that measure their real impact on their members and the national economy. In this sense, 
we must have measures of the returns gained through association with cooperatives. We seek to 
clarify whether the association with cooperatives can raise the economic income of agricultural 
establishments. Such estimates are useful for government and representative bodies in the 
cooperative sector. These studies may justify political support for investment aimed at the stimulus 
of cooperative education as well as the incentive of these organizations for local economic 
development and the supply of goods and services. 

 
5 Program carried out by the National Bank for Economic and Social Development (BNDES). It aims to offer financing 
for working capital to cooperatives. 
6 An initiative of the Ministry of Agriculture, Livestock and Supply (MAPA), the "Brasil Mais Cooperativo Program" 
aims to support rural cooperatives through the provision of specialized assistance, the promotion of cooperation among 
cooperatives, technical training and the qualification of management, production processes and marketing. 
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Thus, the methodology proposed in this work allowed us to shed light on a topic that has not 
yet been explored in the existing literature, namely, the effect of cooperatives on agricultural Net 
Income in Brazil. Overall, we found that increasing Cooperative Membership share can lead to 
considerable increases in Net Income, which are driven mostly by a greater expansion in the value 
of production compared to the rise in input expenses. Considering the positive effects of 
cooperative membership, it is reasonable to consider that cooperativism, by aggregating, in its 
majority, small producers, can be a relevant instrument for reducing inequality among Brazilian 
rural producers. In this sense, public policies seeking to promote cooperatives and increase 
cooperative membership would have positive effects on the Net Income of farms, especially in 
poor areas of Brazil such as the northeast, where such policies would also contribute to the 
economic development of rural populations. 

For farmers, they must consider joining cooperatives as a viable strategy to raise their income. 
Before being organizational forms that aim to minimize market failures, cooperatives are 
arrangements of people. We cannot impose cooperation. Top-down approaches used to fail. But it 
is possible to educate and to explain the possible beneficial effects of cooperation for rural 
producers and their communities. This could be the role of cooperatives’ representative bodies and 
professional associations, such as unions and associations, in addition to government policies. 
Also, they can use the results of studies of this nature to demonstrate the importance of the 
participation of cooperatives in the economy. 
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Appendix 

 
Table A1. Test of conditional means of the pre-treatment variables under the generalized propensity score, Brazil, 2017 

 Interval 1 Interval 2 Interval 3 Interval 4 
 Mean 

Difference t-value Mean 
Difference t-value Mean 

Difference t-value Mean 
Difference t-value 

Capital 0.751 3.753 0.415 2.269 -0.250 -1.842 -0.764 -2.277 
Other Investments ($) 45.439 3.846 30.718 2.842 -51.770 -6.157 -20.581 -1.176 
Land used (ha) 7644.200 4.449 1804.300 1.196 -2811.300 -1.730 3330.300 0.911 
Labor (Age >14 years old) 215.360 2.354 149.100 1.721 264.760 2.808 1062.100 4.757 
Landowner 0.028 4.825 0.005 1.001 -0.006 -1.104 -0.049 -4.132 
Literate 0.107 38.464 0.034 7.106 -0.063 -15.909 -0.121 -10.030 
College degree or higher 0.037 10.886 0.001 0.376 -0.027 -11.625 -0.012 -2.189 
Experience -0.002 -4.733 -0.0002 -0.499 0.002 3.833 0.005 4.874 
Governmental Extension 0.020 3.531 0.001 0.240 0.011 2.807 -0.070 -7.712 
Private Extension 0.129 17.736 0.074 11.748 -0.012 -2.183 -0.106 -12.485 
Credit 0.058 13.330 0.047 12.343 -0.009 -2.515 -0.047 -7.484 
North -0.010 -1.245 -0.013 -1.965 -0.024 -2.499 0.081 3.523 
Midwest 0.032 2.504 -0.041 -4.088 -0.063 -7.132 0.027 1.200 
Southeast 0.062 3.158 0.002 0.099 -0.181 -13.044 0.015 0.427 
Northeast -0.293 -33.780 -0.055 -4.455 0.200 15.918 0.289 7.941 
0 - 5 ha -0.017 -4.092 -0.006 -1.329 0.017 3.522 0.018 1.600 
5 - 20 ha -0.050 -3.229 -0.058 -4.036 0.135 9.732 -0.062 -1.912 
20 - 100 ha 0.019 0.931 0.030 1.631 -0.037 -2.197 0.002 0.062 
100 - 500 ha 0.039 2.219 0.039 2.523 -0.104 -7.693 0.029 0.954 
Source: The authors.  


