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ABSTRACT: Agriculture is central in Brazil’s political and socioeconomic history; agricultural exploitation is mainly conducted by families,
creating a type of agriculture developed in small rural properties named family farming. In Brazil, family farming accounts for a very diverse
group of businesses, of which 91% of all the establishments are family establishments that build different production strategies according to
different degrees of potentiality and precariousness. This study evaluated the role of rural credit policies in developing family farming activities
with agricultural income generation in northeastern Brazil on various family-based farms. For this, the authors conducted a case study in
Pernambuco, analyzing the spatial relationship between the distribution of family farms and the access to credit resources from the National
Program to Strengthen Family Farming from 2006 to 2017 and the change probabilities in types of farms considering the next 10 years, given
the maintenance of conditionsreported in the analyzed period. Results indicatedthe weakening of productive potentiality of farming activities
in family farms in Pernambuco, with a significant change in the distribution of family farm types, a reduction in the participation of Specialized
Farms and an expressive growth of Farms with Rural Residents. The findings also indicated the relevance of access to rural credit in the supply
of production needs of different family farm types and development of farming activities with income generation.
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O papel das politicas de crédito rural na geracdo de renda agricola na agricultura familiar do
estado de Pernambuco, nordeste brasileiro - tendéncia espacial e cenario futuro

RESUMO: A agricultura é central na historia politica e socioecondmica do Brasil, a exploragdo agricola é realizada principalmente por
familias, criando um tipo de agricultura desenvolvida em pequenas propriedades rurais denominada agricultura familiar que abrange 91% dos
estabelecimentos rurais no pais. O presente trabalho tem como objetivo avaliar o papel das politicas de crédito rural no desenvolvimento das
atividades agricolas com geragdo de renda em diferentes tipos de estabelecimentos familiares do Nordeste Brasileiro. Para isso, foi realizado
estudo de caso no estado de Pernambuco onde foi analisada a relagdo espacial entre a evolugao da distribui¢ao dos tipos de estabelecimentos
familiares e o acesso aos recursos de crédito do Programa Nacional de Fortalecimento da Agricultura Familiar no periodo de 2006 a 2017
e as probabilidades de mudanga nos tipos de fazendas, considerando os proximos 10 anos, dada a manuten¢ao das condi¢des encontradas
no periodo de analise. Os resultados indicam o enfraquecimento da potencialidade produtiva das atividades agropecuarias pela agricultura
familiar em Pernambuco, com mudanga significativa na distribui¢do dos tipos de estabelecimentos familiares, redugdo da participagdo dos
estabelecimentos especializados e crescimento expressivo dos estabelecimentos com residentes rurais. Os resultados indicaram, também, a
relevancia do acesso ao crédito rural no suprimento das necessidades produtivas nos diferentes tipos de estabelecimentos familiares ¢ em
viabilizar o desenvolvimento de atividades agropecuarias com geragio de renda.

Palavras-chave: agricultura familiar, crédito rural, politicas publicas, renda agricola, planejamento territorial.

INTRODUCTION economic development and plays a fundamental role
in food production, food security, and eradicating

Family farming is a social category poverty (BECOT & INWOOD, 2020; GUTH et

with globally recognized livelihood and forms al.,, 2022; IKUEMONISAN & AJIBEFUN, 2021;

of production. Such farming contributes to rural ZAHAIKEVITCH et al., 2022). In addition, BAKER
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et al. (2016) highlighted that this form of agricultural
production is widely touted as the most “sustainable.”

Family farming comprises a network of
500 million establishments globally and is responsible
for approximately 50%—-80% of the global trade of
perishable food (FAO/IFAD, 2019).GRAZIANO DA
SILVA (2019) highlighted that in addition to family
farming being recognized as a social category in
the agricultural sector, the United Nations General
Assembly announced 2019 to 2028 as the United
Nations’ Decade for Family Farming.

Despite the significant participation of
family farming in the agricultural sector in Brazil
(90% of total farms)—according to the most recent
data available published by the Brazilian Institute of
Geography and Statistics (IBGE, 2017)—the debate
on its importance for the country’s development has
only come to the forefront in the mid-1990s. This
discussion was enabled by the debates on sustainable
development, employment and income creation,
food security, and local development. Until then, no
national policies catered to the specific social segment
of family farming.

The consolidating process of institutional
recognition of family farming within the state
had the decisive engagement of policymakers
sympathetic to this project. The sector began to rely
more intensely on public policies that considered its
needs with the institution of the National Program
to Strengthen Family Farming (PRONAF) in 1995.
The program aimed to provide subsidized credit
to small producers and integrate it into other rural
development policies to support infrastructure
development and technical assistance.

Conversely, the importance of the
agricultural sector in developing the rural economy
and food production in the country is remarkable. On
the other hand, the lack of evaluation of logistical and
technological conditions, credit access, and technical
assistance represents a potential obstacle to rural
economic development.

From the presented context, we
hypothesized that access to rural credit is a
fundamental factor in enabling the development of
agricultural activities with income generation on
family farms and an important issue in enabling these
activities as a form of social reproduction. Among the
greater Brazilian regions, the northeastern region has
stood out when considering the total number of family
farms; it has an expressive sector working on family
farming which is representative in its own context.

Motivated by the need to implement
policies that develop the public sector in Brazil

and analyzing the significance of family farming in
Northeast Brazil, this study evaluates the role of rural
credit policies in developing family farming activities
with agricultural income generation in various types
of family-based farms. To achieve our goals, we
carried out a study in the Pernambuco State. This
choice was made based on the likeness of this area
with the region’s distribution standards of family
farm types.

We analyzed the spatial relationship
between the evolution of family farm types distribution
and the access to credit resources by PRONAF (the
central Brazilian rural credit policy) and the change
probabilities in types of farms. We considered the
next 10 years, given the maintenance of the observed
conditions in the evolution of the spatial distribution
of family farm types and their access to rural credit
resources from 2006 to 2017. This time range was
selected based on the availability of official data.

Family farming in official brazilian statistics

The Brazilian Census of Agriculture
obtained the range of family farming from two
classifications: i) according to the legal viewpoint
established in the requirements ofthe 9.064/17 Decree,
which provides for the Family Unit of Agricultural
Production; ii) in the ranking developed by the Food
and Agriculture Organization of the United Nations
(FAO) in cooperation with the National Institute for
Colonization and Agrarian Reform (INCRA) (FAO/
INCRA, 1995).

When comparing the family farm range in
both classifications, one can observe that the adopted
requirements significantly influence the scope of
the family farms. According to the legal criteria,
in Brazil, in 2017, 3,897,408 family farms were
working in agriculture and husbandry. This range
increased to 4,638,176 farms (an approximately
20% increase) when considering the FAO/INCRA
categorization criteria.

Concerning the difference in the scope
of family farms between each classification, the
legal text reduces the range of family farming to
establishments that earn at least half the family’s
income in economic activities developed internally.
Therefore, it excludes enterprises whose family
income acquired more external resources that could
be explained by multiple factors, such as resources
derived from family retirements, work developed
outside the farm, or resources originating from
government financing.

In this study, we opted to consider the
family farming range defined by FAO/INCRA in their
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report, allowing for a broader understanding of the
diversity implied in the country’s family farming.

Overview of family farming in brazil and the
northeastern region

Family farming represents Brazil’s largest
category in the agricultural sector when considering
all farms, and plays a vital role in generating income,
employment, and food production. The official
statistics shown that Brazil had 5.073.324 farming
establishments in 2017, of which 4.638.176 were
classified as family farms, which represented 91% of
all establishments.

Conversely, considering the land area,
family farms occupy 117.64 million hectares,
representing 33.5% of Brazil’s total farming area.
These data demonstrated a highly concentrated
agrarian structure in that non-family farms,
fundamentally inserted in the agribusiness chain,
represents only 8.6% of total farms, yet they occupy
66.5% of the total farming area.

Regarding the occupational category, the
family-based production system accounted for almost
80% of the staff occupied in farm establishments in
the analysis. This indicated the importance family
farming holds in generating employment within the
agricultural sector in the country.

On the other hand, the remaining 20% of the
workforce employed works in non-family agriculture. In
this term, MATTEI (2006) analyzes the recent behavior
of agricultural employment in Brazil and highlights
the modernization process. While it remodels the
productive systems and expands monocultural practices,
it subsequently has an effect of rising the substitution
of human labor in favor of mechanical force in several
stages of the production process.

This is also reflected in the lesser
participation of family farming in the production
value and generated incomes in national agricultural
production. It might be explained, in general terms,
as a consequence of being less inserted in the
productive processes led by corporate cultures and
having less access to technological incorporation in
the productive process.

Thus, rural public policies aim to meet
agricultural establishments’ limitations in terms of
structure, access to rural credit, technology, technical
training, and technical assistance. Therefore, the
promotion of these actions reflects in agriculture
dynamic in general. For non-family farming, the
instruments are in the Agricultural and Livestock
Plan; for family farming, they are included in the
Family Agriculture Crop Plan.

From 2006 to 2017, investments in
agriculture grew mainly due to the amount allocated
to non-family agriculture, with possible effects on the
total number of agricultural establishments, which
had a reduction of 2%. The total arable area grew by
5% driven mainly by properties of more than 1,000
hectares. However, in absolute terms, the number of
establishments that benefited was low since family
establishments, which correspond to the largest
number of Brazilian agricultural establishments,
received 14% of the amount of resources earmarked
for the period (IBGE, 2006, 2017).

Regarding access to the financial system,
when analyzing the annual totals allocated to
agricultural credit with the number of agricultural
establishments in the country, SCHEUER (2019)
points to a negative variation of 15% in the level
of access since, in 2006, 18% of establishments
obtained access to rural credit. In 2017 16% of
agricultural establishments had access to credit.
Given this phenomenon, the author reinforces the
likely contribution to the reduction in the number of
agricultural establishments observed in the period,
driven by the reduction in the number of establishments
with an area equal to or less than 0.1 ha, consisting
mainly of family farming establishments.

About the development of agricultural
income in the country from 2006 to 2017, because
of the data released in the Agricultural Census,
SOUZA et al. (2020) highlighted evidence of a
significant concentration of income, since in 2006,
the gross rural income was concentrated in 0.62% of
rural establishments that declared an annual income
above 200 minimum wages and in 2017 the same
income class comprised 0.60 % of total agricultural
establishments. In this context, the authors emphasize
the importance of controlling market imperfections
and promoting instruments that enable productive
inclusion and reduce inequalities in rural areas.

In Brazil’s rural area, the northeastern
region gathers almost half of the total family farms
and has a more representative family farming sector
than the national average. According to the 2017
Census of Agriculture, there were 2,198,227 family
farms in the region, representing 94.6% of total
local farms, against 91% of the Brazilian average.
In addition, family farming occupied about 50% of
the total area used in farming activities, employing
90% of the staff performing farming activities in
the region.

To characterize the family farms in the
country, we created a typology considering studies that
established family farming types to produce public
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policies, suchas ABRAMOVAY (2000), ANDERSEN
et al. (2007), HERRERO et al. (2014), TAVERNIER
& TOLOMEO (2004), GRASKEMPER et al. (2021),
and NYAMBO et al. (2019).

A typology was then created based on
adapting the method developed by SCHNEIDER &
CASOL (2014), in which the family farming range was
segmented from income indicators, resulting in classes
that allow an analysis of the sector’s economic diversity.
The typology classified family farms into three types:
1) Specialized Farms (agricultural income over 50% of
the total establishment income); ii) Farms with Multiple
Sources of Income (farming income between 21% and
50% of the total establishment income); iii) Farms with
Rural Residents (less farming income, corresponding to
only 20% or less of total income).

Thus, in the northeastern region,
Farms with Rural Residents comprise 1,319,570
establishments, where the primary monetary input
comes from other incomes of the producer (93%),
corresponding predominately to retirement and
pension incomes. Specialized Farms, comprises
533,022 establishments; farming activities income
is the main source, accounting for about 77.1% of
the total establishment income. Farms with Multiple
Sources of Income comprises 345,635 establishments;
the main sources of income originate from other
incomes achieved by the producer (63%) and from
farming activities (32%).

This indicated that the farms’ integration
into the markets in the northeastern region is low, and
farmers are strongly reliant on retirement and pension
income. The significant presence of Specialized
Farms and Farms with Multiple Sources of Income
shows potential for increasing the development of
farming activities as a social reproduction strategy.

MATERIALS AND METHODS

We conducted an exploratory survey
of theses, dissertations, scientific papers, public
management laws, and acts. Furthermore, secondary
data was drawn from official Brazilian statistics
referring to the agricultural sector made available in
the Census of Agriculture from 2006 to 2017.

For defining the family farming range, we
evaluated the requirements of the classifications used
in the official statistics, identifying their contours while
aiming to align the approach to this study’s objectives.

To characterize the family farms in the
country, we created a typology adapted from the
method developed by SCHNEIDER & CASOL
(2014), where the range of family farming was

segmented according to income parameters,
resulting in classes that underline the economic
diversity of the sector.

The typology was defined using the
municipality as the smallest spatial unit analyzed.
Given the available data, we opted to work with
the municipality’s most common family farm type,
allowing us to identify areas where each type of
family farm prevails.

Once the study’s spatial frame was
defined, we analyzed the evolution of family farming
in the agricultural sector and the progress of family
farms from 2006 to 2017. The evolution in the spatial
distribution of family farm types and their access to
credit resources by PRONAF was drawn from the
Land Change Modeler in IDRISI 17.0 software.

The Land Change Modeler is a predictive
module in the IDRISI environment, whose functionalities
are organized into a set of five main task areas expressed
as environments: Change Analysis, Transition Potential
Modeling, Change Forecast, Implications, and Planning
(EASTMAN, 2012).

This study development uses tools from
Change Analysis and Change Forecast environments.
For the construction of the analyses, it was necessary
to have two thematic images on different dates
(T1 and T2), covering the same area and having
identical attributes (rows, columns, and thematic
classes). The scenes used were the thematic maps
of the predominance of types of family farming
establishments per municipality in the state of
Pernambuco in the years 2006 and 2017.

In the Land Change Modeler’s Change
Analysis environment, a map of spatial trends of
changes was generated, with a 3rd order polynomial,
which presented the areas where a greater number
of establishments failed to generate agricultural
income, making the presence of establishments
of rural residents predominant. This map made it
possible to point out critical regions in relation to
the transformations that took place in the analyzed
period. The results obtained by the model overlapped
with the municipalities that presented a reduction in
family farms’ access to PRONAF resources.

In view of the results obtained, a matrix
that comprises a mathematical representation of
the Markov Chains was generated. The Transition
Matrix is a square MxM stochastic matrix, where the
elements represent the probability of changing from
one theme to another in an estimated future time
(MARKOYV, 1971; CONSTANTINOU, 2007).

In the generated matrix, the elements
represented the probabilities of changing from one
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type of family farm to another in the next ten years,
given the maintenance of the found conditions in the
evolution of the spatial distribution of family farm
types and their access to rural credit resources. The
transition probabilities were derived from samples
for the years 2006 and 2017. Results constituted
subsidies for the construction of future scenarios for
2027 and further discussion of the results.

RESULTS AND DISCUSSION

Pernambuco is representative space that allows
for a more detailed analysis of the social and economic
diversity in family farming. According to the Census of
Agriculture, this study encompasses the evolution of family
farming in the state between 2006 and 2017.

Family farming is the majority category in
Pernambuco state’s agricultural sector. In 2017, the
state accounted for 281,688 farming establishments,
of which 271,036 were classified as family farms,
corresponding to 96% of total establishments.

Among the family farm types in
Pernambuco (Table 1), the most preeminent group
was Farms with Rural Residents, comprising 166,178
establishments, where other producer incomes, mostly

retirement and pension incomes, are credited to their
primary monetary input. In this group, agricultural
production does not have much economic and
productive significance; although, it can be relevant
to exploring self-consumption and allowing for their
continuity in rural areas.

The second group comprises the Specialized
Farms, accounting for 69,598 establishments, in which
farming is the primary source of income and represents,
on average, 80% of total income. The third group
comprises the Farms with Multiple Sources of Income,
accounting for 34,720 establishments. In this group, the
main sources of income are credited to other producer
incomes (63%) and farming activities (34%).

The last Censuses of Agriculture show
significant changes in the distribution of different
family farm types. Between 2006 and 2017, a
significant reduction in the participation of Specialized
Farms and an expressive growth of Farms with Rural
Residents occurred. This indicated the weakening of
the productive potentiality of farming activities on
family farms in Pernambuco. This is reinforced by
the proportional rise in incomes whose sources are
non-farming activities within the total income of
family farms.

Table 1 - Classification of family farming establishments in Pernambuco.

the establishment (%)

Other incomes received by

producer (%) - retirements and 1.4 57
pensions incomes (%)

o0 :

v s
t‘d“""

Other incomes received by
producer (%) - Government 0.8 23
programs - originated incomes (%)

Multiple sources of income

Variable Specialized establishments
2006 2017

Total Farm Establishments 127,008 69,598

Farming activities Income (%) 96.7 87.4

Other establishment Incomes (%) 0.2 1.1

Other incomes received by 3] 115

producer (%)

Farming activities income (%) -

Vegetagle products 0 AL ea5l

Farming activities income (%) -

Animali and animal product(s ) 14.3 459

Farm.ing activities income (%) - 23 73

Agroindustry products

Other establishment incomes (%) 0.2 1.1

Other incomes received by

producer (%) - Activities outside 0.9 3.6

Establishments with rural

establishments residents
2006 2017 2006 2017
26,448 34,720 131,793 166,718
345 34.0 44 3.8
34 3.4 52 2.1
62.1 62.6 90.3 94.1
12.4 9.2 1.9 0.9
20.6 23.9 24 2.8
14 0.9 0.1 0.1
34 34 52 2.1
17.0 18.1 17.6 19.5
36.7 37.9 63.5 66.5
8.4 6.6 9.3 8.1

Source: Based on IBGE information of Census of Agriculture 2006 and 2017, special data tabs.
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The main spatial distribution of family farm
types in Pernambuco in 2006 and 2017 (Figure 1)
shows that in 2006 there was a balanced distribution
in the state regarding the prevalence of family farm
types with a larger concentration of the predominance
of Specialized Farms in the mesoregions of Mata
Pernambucana, Agreste Pernambucano, and Recife’s
metropolitan area.

In 2017 there was a growth in areas with
a predominance of Farms with Rural Residents
throughout the state, especially in the mesoregions of
Sertdo Pernambucano, Sdo Francisco Pernambucano,
and Agreste Pernambucano. The areas with a
prevalence of both Farms with Multiple Sources of
Income and of Specialized Farms started to concentrate
in the mesoregions of Mata Pernambucana and in
Recife’s metropolitan area.

The analysis of the evolution of family
farming types in Pernambuco indicated that, even
though this class still holds a significant share of
the agricultural sector, the income generation with
farming activities has decreased in most of the state.

This study evaluated the relationship
between the distribution of family farm types in
Pernambuco and their access to credit resources from
PRONAF between 2006 and 2017, aiming to evaluate
its influence on agricultural income generation in
family establishments.

A map drawn from the trend of change model
is shown in figure 2, with the direction usually followed
when there is a transition of areas with a predominance
of Multiple Function Farms and of Specialized Farms
to areas where Farms with Rural Residents prevail.
The results obtained by the model overlapped with
the municipalities that presented a reduction in family
farms’ access to PRONAF resources.

The trend of changes model indicates
that the highest inclinations of change to areas
where Farms with Rural Residents prevailed are
in the southwest portion of the state, between the
mesoregions of Sertdo Pernambucano and Sio
Francisco Pernambucano; where the largest areas
that show a reduction in the access to PRONAF
resources are also reported. These results indicated
a strong relation between access level to rural
credit resources and the development of farming
activities with income generation in the different
family farm types.

From the results, a transition matrix was
generated based on Markov chains, shown in table 2,
with the probabilities of change from one type of farm
to another if the current credit access conditions are
maintained, in an estimated time (T3), referring to
the interval of ten years. The change probabilities are
derived from samples between instants T1 and T2
corresponding to 2006 and 2017.
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Rural Residents and areas with a decrease of establishments with access to PRONAF resources in

The instant selection allows indicating the
future trend based on the sample presented, through
the change observed in time “t” and time “t+1.”
Thus, based on Markov chains and including a future
narrative, a reference scenario and an alternative
scenario for 2027 were carried out.

In the reference scenario, the trend model
based on Markov chains is marked by a significant
decrease in access to rural credit and agricultural
income obtained in family farming establishments
in the state. The trend indicated for the next 10
years is a transition to a predominance of Family
Farms establishments with Rural Residents (where

'0'—' ¥

Table 2 - Classes transition probability for the year 2027 (%).

POy

" s

-,

\

N Multiple sources

\ establishments
Multiple function establishments 0.06
Specialized establishments 0.19
Establishments with rural residents 0.01

farming activities income
throughout the territory.

Thus, the low agricultural financial support
that occurred recently will be reproduced in the
future with restricted rural credit. Therefore, without
incentive for the development of farming activities,
we probably have reduced income generation as
social reproduction way. This scenario reinforces
the strong trend of Multiple Function Farms and
Specialized Farms transitioning to Farms with Rural
Residents (94% and 53%, respectively).

An alternative way to change the situation
predicted in the reference scenario would, in an

is not significant)

Spec_lahzed Establishments with rural residents
establishments
0.00 0.94
0.28 0.53
0.00 0.99
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alternative scenario, evaluate the demand for credit and
consider different possibilities in allocating rural credit
resources. In this sense, many studies (ANETOR et al.,
2016; DE CASTRO & TEIXEIRA, 2012; BAHSI &
CETIN, 2020; CARRER et al., 2020; FAO/INCRA,
1995; GAZOLLA & SCHNEIDER, 2013; SUESS-
REYES & FUETSCH, 2016) recommend for small
farms allocating rural credit aimed at farming, and,
for farms with the low-income generation, using rural
social credit aimed at farming enterprises.

In this scenario, in areas where Multiple
Function Farms and Specialized Farms prevail,
the allocation of credit policies should strengthen
production conditions and fortify means that allow
for the generation of economic surplus, thus keeping
agricultural income significant. Alternatively, in
areas with more Farms with Rural Residents, where
the available means of production is insufficient
to generate an economic surplus from farming.
The rural credit programs should aim at perfecting
access to production resources, goods, and technical
assistance. Thus, it could impact the strengthening of
livelihood and agricultural activities.

CASTRO (2012) point out that farming
activities as a social reproduction strategy applied
by family farmers is more beneficial than the
monocultural farming corporate segment when
considering the opportunities to exploit the available
local workforce and environmental resources and
highlights the following:

“The segment’s generation of income, by
becoming inserted in the market, employs a part of
the population of small towns and rural communities
in addition to containing the migration to larger
urban centers.”

In this sense, the scenarios for 2027
contributed to this discussion by indicating the
impact of decreasing access to rural credit in the
segment’s income generation and considering an
alternative scenario aiming to strengthen livelihood
and develop agricultural activities, given its relevance
in Pernambuco’s rural space.

CONCLUSION

This study investigated the changes
in the distribution of family farm types and their
direction while taking into consideration the farms’
access to financing through the main Brazilian
rural credit policy.

In this regard, the study uses analysis
generated from data from family farming activities
carried out in the state of Pernambuco, a representative

space of family farming types distribution in the
Northeast Region of Brazil. In this analysis, the
results validated the starting hypothesis adopted in the
investigation, reaffirming that access to rural credit
is a fundamental factor in enabling the development
of agricultural activities with income generation on
family farms.

The impact of total income reduction of
farming activities observed in family farms on the
local economy must be carefully monitored and
evaluated. The participation of family farmers is
representative both for the balance of supply in the
national food market and internal control of food
prices. Thus, family establishments with significant
agricultural productions contribute not only to the
strengthening of regional development, but also to
the maintenance of the rural community by providing
enhanced food security, quality and supply.

Thus, to increase the income of farming
activities, it is important to expand credit access for
family farmers. For this, specific political actions
and programmatic guidelines are required, such
as to allow the operation of financial organizations
specialized in the governance of financing for the
farming sector, presenting local social capital and a
favorable institutional environment. It is then possible
to address the main difficulties of family farmers in
accessing rural credit, such as excessive bureaucracy,
mandatory guarantees, delay in releasing credit and
lack of information, as pointed out by Scheuer (2019).

The advertisements enabled by the
research may potentially support the constitution of
relevant subsidies for rural regional planning. They
can work as inputs to propose public policies aimed at
family farming while aiding in analyzing the impact
of their implementations. Future studies can build
other family farm typologies that can represent the
diversity of the socioeconomic structure and the rural
environment. Likewise, using the time and space
analysis model more profoundly would be beneficial
to evaluate and enhance the achieved results when
implementing rural development policies.
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