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Recent changes in agrarian systems of the Microregion of Toledo

and Northern Pioneer Territory in Parana State, Brazil

Transformacoes recentes nos sistemas agrarios na microrregiao de

Toledo/PR e no territorio Norte Pioneiro Paranaense

Dimas Soares Junior'"; Philippe Pédelahore?; Ricardo Ralisch®; Nathalie Cialdella®

Abstract

During the period of 1950 through 2000, a green-revolution-based model mostly for commodities
boosted global agricultural production. From the 70’s, this design became consolidated in Brazil and
other countries because of policies and strategies by states and private groups. However, some doubts
has been raised on its environmental and socioeconomic issues, in special for family farming. This
study aimed to contribute by identifying changes and resistance in agricultural structures, systems and
demographic aspects of this model and its adoption by farmers. It was carried out in the state of Parana
— Brazil, within the microregion of Toledo and in the northern pioneer area, which represent the history
and diversity of this state about socioeconomic and human aspects, as well as technical development.
It was based on statistics of agricultural censuses (1970, 1975, 1980, 1985, 1996 and 2006), population
censuses (1970, 1980, 1991, 2000 and 2010) and municipal agricultural production data (1980-2012).
Data from both areas were compared to each other and analyzed in face of state changes. There has
been a decrease in farming properties and rural population, with an outstanding decline in the number
of young people and women. Moreover, results showed a large reduction of properties with 20 to 50 ha,
and an increase in those of up to 2 ha. Such decline is due to technological standard changes throughout
the period, as well as recent grants offered to rural areas, as housing and leisure spaces. Both regions
showed expansion of soybean plantations, but integrating distinctively to agriculture and, finally, family
farming continuity, despite the intense changes.

Key words: Family farming. Food crops. Rural demography. Agrarian structure. Soybeans.

Resumo

Durante o periodo de 1950 a 2000, o modelo de desenvolvimento agricola pautado no conceito da
revolugdo verde e voltado sobretudo para a producao de commodities permitiu um aumento significativo
na produgdo agricola global. A partir dos anos 70, este modelo foi consolidado no Brasil e em outros
paises como resultado da combinacdo de politicas e estratégias dos Estados e dos grandes grupos
privados. A vigéncia desse modelo tem suscitado duvidas sobre as suas consequéncias ambientais e
socioecondmicas, particularmente quando adotado em sistemas de agricultura familiar. O trabalho tem
por objetivo contribuir no debate desse tema identificando as mudangas e resisténcias nas estruturas
agrarias, nos sistemas agricolas e em aspectos demograficos relacionados com a difusao desse modelo e
sua adogao pelos agricultores. O estudo foi realizado no estado do Parand, na Microrregiao de Toledo e no
Territorio Norte Pioneiro, areas que representam a historia e a diversidade paranaense em seus aspectos
de desenvolvimento socioecondmico, humano e técnico. Baseou-se na analise de dados estatisticos de
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censos agropecuarios (1970, 1975, 1980, 1985, 1996 e 2006), censos demograficos (1970, 1980, 1991,
2000 e 2010) e nos dados de produgdo agricola municipal (1980-2012). Os dados foram comparados
entre as duas areas e analisados em alinhamento com as mudangas observadas no estado. Observa-se
uma diminui¢do do nimero de estabelecimentos agropecudrios ¢ da populagdo rural, com a redugdo,
sobretudo, do niumero de jovens e de mulheres. Os resultados mostram ainda uma grande reducdo no
nimero de estabelecimentos entre 20 a 50 ha e o crescimento do niimero de estabelecimentos de até 2 ha,
consequéncias das mudangas no padrao tecnologico observadas no periodo e de atribuigdes oferecidas
em periodo mais recente as zonas rurais, incorporadas como espaco de moradia e lazer. Observa-se
ainda a expansdo do cultivo de soja em ambas as regides, porém com modalidades diferenciadas de
inser¢do nos sistemas agricolas e, finalmente, a permanéncia dos sistemas de agricultura familiar, apesar

das intensas alteragdes observadas no periodo.

Palavras-chave: Agricultura familiar. Culturas alimentares. Demografia rural. Estrutura agraria. Soja.

Introduction

Brazilian agriculture has experienced intense
transformation for the last 40 years, which brought
results and effects now easily noticeable not only
in rural areas, but also in our society as a whole.
With increased production, the country avoided
supply crises and prominently positioned in the
international agribusiness, consolidating among
the major world exporters of agricultural goods.
Grain production, for example, increased from
23.3 to 194.7 million tons between 1970 and 2014
(CONAB, 2014). On the other hand, there was
an intense rural exodus, with population decrease
from 44 to 16%, between 1970 and 2010 (IBGE,
2014a). It was mainly marked by the uncontrolled
growth of poor outskirts in medium-sized cities
and metropolitan areas. In parallel, questions about
the impact of such changes from the social and
environmental point of view have built up from the
1990s on.

These transformations, properly named as
conservative modernization, kept the remarkable
unequal agrarian structure in the country
(GRAZIANO DA SILVA, 1982). Indeed, these are
marks left by adopting an international farming
model, the so-called green revolution based on
mechanization, selection of plant varieties with

better yield potential, and extensive use of inputs.

Even though Brazil is under fiscal crisis since the
mid-1980s, with fewer rural credit policy of subsidies
(RAMOS; MARTHA JUNIOR, 2010), technology

remained, strengthening questions existing in other
nations undergoing or have undergone through
similar transformations (LERCHE, 2013; ZHANG;
DONALDSON, 2010). What is the future of family
farming since agricultural production dispenses
with more and more human work, intensifying
technology and capital?

Such issues are still constant in Brazil. Despite the
orthodox thinking of liberal or Marxist inspiration
predicting the disappearance of family farming
, this model has not only pulled through within
the landholding
concentration, but also consolidated itself. In
2005, it accounted for 32% of the agribusiness
gross national product (GNP) and 9% of the total
Brazilian GNP (GUILHOTO et al., 2007).

interstices of the country’s

According to the agricultural census, it increased
to 38% GP and 74% farming workers in 2006.
These are data from over 4 million production units,
which cover 84% of the total, but only 24% of the
occupied area (IBGE, 2006).

The national scene is particularly evidenced
in Parana state, wherein, in addition to traditional
economic challenges for the future of family farming,
such as production scale, access to technology and
capital goods, issues such as masculinization and
aging of the rural population are evident (SACCO
DOS ANJOS et al., 2014). Besides of that, other
factors has outstood as uncertainty of family
succession in production units (BAZOTTI et al.,
2009) and conflicts between farm production and
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environment protection legislation (KLEIN et al.,
2015).

Thus, although the changes observed have
common features, it is suggested that they resulted
in different impacts and evolution patterns when
considering the different state regions. Therefore,
regional wise analyses are relevant to identify
farming changes, as well as knowing their current
activities and provide answers to the questions
above.

Figure 1. Location of the study regions.

arechal Candido RondanQualpo Pontes

Sources: IBGE (2014b) and IPARDES (2007).

Variables such as number and size of rural
properties, population, rural and urban households,
land use and agricultural production were selected
for this evaluation. The results are displayed in three
topics; the first one outlines the agrarian structure
and households, the second covers crop production,
and the third discusses demographic aspects.

Therefore, this paper aimed to present the
changes in farming systems in two regions of
Parana state. These areas were marked by different
characteristics on historical occupation in the
past and different degrees of rural development
in the present. These areas cover the microregion

of Toledo and the northern pioneer territory
(Figure 1), taking as a limit the condition observed
at state level.
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Material and Methods

The study is based on diachronic analysis
with regional sections, based on the comparative
agriculture approach (COCHET et al., 2007;
COCHET, 2012), used in Pedelahore (2014), among
others. Data on rural properties and land use were
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collected in the agricultural census (1970, 1975,
1980, 1985, 1996 and 2006), using the demographic
censuses (1970, 1980, 1991, 2000 and 2010) for
collecting the data on population and households.
Figures related to the cultivated area (1980 to 2011)
are from the “Municipal Agricultural Production”
(MAP). These three different sources are under
the Brazilian Institute of Geography and Statistics
(IBGE); its System of Automatic Recovery — SIDRA
(IBGE, 2014a) was used for data collection and, if
necessary, the census printed versions. Production
gross values were taken from state database of the
Parana State Department of Agriculture and Supply
(DERAL/SEAB) accessed in the state database
(IPARDES, 2014).

Data collection at the
municipal level, and the installation dates of the
new municipalities founded from the year of
initial analysis on (1970) were observed for the
composition of the two study areas, as well as
their territory dismemberment processes. Then,
information was gathered in spreadsheets according
to the regions defined. When necessary, concepts of
the collected variables are presented their discussion.
The procedures used in the calculation of derived

variables are also presented along the text.

was performed

Results and Discussion

Agrarian Structure and Households: Small farm
emergence and decline of estates

Looking at the most recent change period, the
total number of rural properties between 1996 and

2006 remained stable in Parana and in the northern
pioneer territory, having been reduced by 13% in
the microregion of Toledo. There have been major
changes, however, when the figures for total area
groups observed in the last two census periods are
taken into account (Figure 2).

Indeed, farms smaller than 2 ha uniquely
increased share in the state and in the studied regions,
more than doubling its relative presence in Parana
properties and in the microregion of Toledo. At state
level, the number of properties was reduced in all
other area strata, especially in the strata between 20
to 50 and 5 to 10 ha.

In the northern pioneer territory, there was an
increase in the number of properties, also in the two
other strata of smaller areas — from 2 to 5 and 5 to 10
ha, with reductions focusing on properties between
50 to 100 and 20 to 50 ha. On the other hand, in
Toledo, the other strata with increasing number of
properties were those with areas above 100 ha; thus,
concentrating the decrease in total properties in the
strata of 10 to 20 h and 20 to 50 h.

In general, it appears that properties between
20 and 50 ha, within the most important stratum
for family farming, reduced its share. On the other
hand, there is an increase in number of properties
within the smaller area strata. Most of them are
potentially in a new rurality context, comprising it
not only as agricultural production area, but also as
living and recreation spaces. These data corroborate
those noted by Hoffmann and Ney (2010) when
analyzing an agricultural census from 2006, for
large regions and states.
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Figure 2. Number of properties per total area groups. Parana State, Northern Pioneer territory and the Toledo

microregion. 1995 and 2006.

100000
90000
80000
70000

60000

Farms

>2ha 2<5ha 5>10ha

10>20 ha

mPamand State - 1995

= Parand State - 2006

20>50ha 50> 100ha >100 ha

Total area groups

8000

7000

6000

5000

4048
4000 3804

~000 2342
2000 1574

1000

2<5ha 5>10ha

39414127

10> 20 ha

® Northern Pioneer T erritory - 1995

B Northern Pioneer T erritory - 2006

4759 4728

3808
3191

1460 1770 665

1172

20>50ha 50> 100ha >100ha

Total area groups

8000
7000
6000 5672

5000 4550

3863

Farms

4000

2078

1132

>2ha 2<5ha 5>10ha

Source: IBGE (2014a).

About housing, smaller-area strata growth was
sped up by building 21 “Rural Villages™ within

4 With the general objective of improving the living conditions
of migratory rural workers, keeping them in rural areas
(SOUZA; DEL GROSSI, 2000), the Rural Villages were
settled in sites close to urban centers of the state, including
districts and villages. With lots of 5,000 m?> and houses of
44m? they had, in addition to the basic feeding function,
the prospect of receiving other activities, however the land
wasn’t the only family income source. The underlying basic
idea was that residents could work in neighboring farms, but
would develop subsistence crops on their lands, selling the
surplus.

7572

4578

10>20 ha
Total area groups

m Toledo microregion - 1995

1 H -
6421 m Toledo microregion - 2006

20>50ha  50>100ha >100 ha

Toledo microregion, between 1995 and 2003; such
building venture totaled 615 eligible families, In the
northern pioneer territory, 32 rural villages were
built, benefiting 1,250 families (verbal statement)’.
As for leisure, this observation is reinforced when the
evolution of unoccupied households of occasional

5 Information provided upon request by the Paranid Real
Estate Department of Housing (COHAPAR), the program’s
management agency.
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use® in recent times is considered, whose number
increases in rural areas in compatible proportions,
or even higher, as observed at the state level, to
those observed in urban areas (Figure 3).

Otherwise, the analysis of changes in permanent
households® (Figure 4) shows that those found
in rural areas had their numbers lessened to more

than half, from 1970 to 2010, in the microregion
of Toledo and in the northern pioneer territory. It
was opposed to their rapid growth in urban areas,
where they were multiplied about nine times in
Toledo, five times in the state and three times in
the northern pioneer territory, region where urban
economic activities have a lower ability of attraction
(TURRA; MELO, 2014).

Figure 3. Total non-occupied private households, of occasional housing use. Parana State, Northern Pioneer territory

and the Toledo microregion. 1991 —2010.
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Source: IBGE (2014a).

¢ They are characterized as being the permanent private
households which at the reference date served occasionally as
housing. That is, those used for weekends of rest, vacation or
other purpose, even if on the date of reference their occasional
occupants were present (IBGE, 2010).
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Figure 4. Total of permanent private households, by housing situation. Parana State, Northern Pioneer territory and

the Toledo microregion. 1970 — 2010.
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1980

Changes in share in the number of properties
by total area groups did not significantly change
the concentration of land in the upper area strata.
The most important is to stress that in the state and
regions studied the rule of the group with areas
larger than 100 ha was evident, which reinforced
its majority stratum condition, having advanced
especially in the microregion of Toledo. In Parana,
the strata from 20 to 50 and 5 to 10 ha showed losses
of 15 and 12% in the area they occupy, whereas in
the northern pioneer territory losses concentrated in

97967 101551
54858
30392
23708 22481
2000

1991 2010
Years

the strata from 50 to 100 and 20 to 50 ha, which lost
19 and 17% of area, respectively. In the microregion
of Toledo, the greatest losses were for 10 to 20-ha
strata, being reduced by 25%. In the strata from 20
to 50 and 5 to 10 ha, the drop was 20% of losses in
total occupied area (Figure 5).’

7 It is a construction built to serve exclusively for housing
purposes, which served as house for one or more people, on
the reference date (IBGE, 2010).
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Figure 5. Total area relative share of properties, considering different size groups. Parana State, Northern Pioneer

territory and the Toledo microregion. 1995 and 2006.
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Production: “Soyfication in the Parand fashion’

Land use also changed in the period, remarking
a growth of 62% in seasonal crop areas in Parana,
which increased especially between 1970 and 1975.
Between 1970 and 2006 there was a decrease in
the areas of permanent crops and natural pasture,

8 Soyfication is the term coined to describe the significant
growth of the soybean crop phenomenon in Argentina due
to the large protein demand at the global level, which was
marked by expansion in cultivated area and technological
gains (CAFIERO, 2004 apud BARBOSA; NOGUEIRA
JUNIOR, 2007).

an increase in planted pastures showing an
intensification in the cattle industry, and expansion
in natural forests and, above all, planted forests
(Figure 6). Such movements are associated with
the number of properties and their total exploited
area, and result in increased estimated mean for
agricultural area in use (AA)°, which between 1970
and 2006 went from 16.6 ha to 30.3 ha.

° Corresponds to the sum of the permanent crop area +
temporary crop area + natural pasture area + planted pasture
area, divided by the total number of properties.

Semina: Ciéncias Agrdrias, Londrina, v. 38, n. 2, p. 699-714, mar./abr. 2017



Recent changes in agrarian systems of the Microregion of Toledo and Northern Pioneer Territory in Parané State, Brazil

Figure 6. Changes in land use of agricultural properties. Parana State. 1970 — 2006.
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The agenda of the major state agricultural
producers towards the cultivated area (IBGE, 2014a)
explains such changes, which arise in particular from
the growth of the areas dedicated to soy cultivation
since 1980, heavily accented between 1995 and
2005. The maize crop, which apart from oscillations
keeps the second place, wheat, albeit declining, and
beans complete the main group of seasonal crops
over the period. The growth in areas dedicated to
sugarcane and the decline of coffee, cotton and rice
crops stand out, with the latter traditionally devoted
to consumption.
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Regarding the common hegemony point of areas
dedicated to soy cultivation, the two study regions
hold different characteristics about the use of their
crop areas. In the northern pioneer territory this
oleaginous gains importance from the 2000s on,
having rivaled with crop fields of corn and wheat
up to the middle of that decade. In this region,
production variations can be evidenced also by
the decline in bean and coffee crops, which were
outstanding activities in the 80s, and the growth
of sugarcane fields, also viewed in the last decade
(Figure 7).
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Figure 7. Ongoing evolution of seasonal cropping areas. Northern Pioneer territory. 1980 —2011.
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Recent analyses on agricultural gross production
(GP) shows that the sector is predominant in the
northern pioneer territory. Also considering the GP
of agricultural products, plus milk, the importance
and cyclical changes of coffee crop can be observed,
as well as the recent lead taken by soybeans, whose
contribution went from 4.7% to 23.6%, between
1980 and 2011. Apart from that, it may be cited the
decline in relative importance of beans, whose share
was reduced from 17.1% to 2.9% in the same period
(IPARDES, 2014).

In Toledo, areas grown with seasonal crops
concentrated on the three key crops of the grain
production: soybean, corn and wheat (Figure 8).
Soybean and corn are part of the powerful complex of
animal protein found in the region, which advanced

in the West region (comprising the microregions of
Toledo and Cascavel) based on

“[...] poultry and swine farming expansion mainly
connected to the cooperative sector. Poultry
production started with contracts of integration
between agribusiness and producers in the 1960s, [...]
at the time, agribusinesses favored small producers
with diversified production and self-employed
family labor. Among other things, this strategy was
intended so the producers themselves would provide
inputs for animal feed, soybean and corn mainly, not
only lowering production costs, but also the family
maintenance costs. Today, technological increments
as animal feeding mechanization and aviary
temperature control [..] a business relationship
is set in management and employment fields, as
well as dependence of supply chain in the activity.
“(IPARDES, 2008 apud SILVA, 2011, p.11).
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Figure 8. Ongoing evolution of seasonal cropping areas. Toledo microregion of. 1980 — 2011.
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Thus, only poultry and swine farming alone
guarantee the supremacy in the composition of total
GP, having contributed an average share of 35%
from 2007 to 2011. When considering the GVP
evolution of agricultural products plus milk, the
leadership of soybean is noted, with 62.9% share
in 2011 (IPARDES, 2014), as well as the decline
of corn, which gives milk production the second
place. Considering corn increasing importance in
cropping areas, grain production and dairy became
consolidated, especially in family units (LANGE et
al., 2016), making corn as livestock feeding with
certainty of added value.

The approach adopted in Toledo microregion
consisted of technical progress with increase
in labor, crop and activity yields, as well as a
vertical integration to exporter agribusiness,
(MADUREIRA, 2012). In addition, labor in non-
agricultural rural occupations and outsourcing of
operations were also observed (LAURENTI et al.,
2003).

Population: masculinization and aging in the field

Changes in the agrarian structure and production
systems naturally condition and are conditioned by
changes in demographics, which are clearly seen in
the state and in the study regions within the period
discussed. It is observed that in 1980 the Parana
population was predominantly urban (58.6%), a
condition achieved in the regions studied only years
later, with an urbanization rate of 85.3% in 2010 in
Parand, which is higher than what was observed in
the microregion of Toledo (70.3%) and the northern
pioneer territory (70.8%).

The change analysis indicates that at state level,
while urban population nearly doubled in number,
rural population decreased by half. The strong
migration in the period together with changes in
birth rates and life expectancy altered population
composition regarding gender and dwelling place.
Between 1980 and 2010, male urban population
grew 96.5% while female one 102.0%. However,
the number of women in farming areas reduced
more than that of men (-51.8% and -51.2%).
Additionally, while in the cities general population
growth widens as age increases, the reduction in
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rural area is continuing to the range of 55 years old
for men and 50 for women, from when population
starts to be ascending from these ages on.

In the northern pioneer territory, total population
decreased by 6.5% in the period from 1980 to 2010,
with urban population growth at 67.6%, and rural
population reduction at 60.2% in the same period.
The number of men in cities also grew less than the
number of women (+ 66.5% vs. + 68.7%), and in
rural areas it was reduced to a lesser extent (-59.6%
men, —60.9 % women). Rural population decreased
almost continuously until the age of 70 for men and
women, and slight increases were observed from
that age on.

In the microregion of Toledo, between 1980
and 2010, the total population increased by 7.2%,
having grown 93.0% in cities and reduced by 63.1%
in rural areas. In this region, the phenomenon of
increased growth of the female urban population
was also observed (+97.0% women and +89.1%
men). Different from that observed in the state and
north pioneer, however, the reduction in the number
of women in the field was smaller than that of men
(-62.9% compared to —63.2%), from 55 to 60 years
old among women and men respectively, age after
which the rural population increased.

Regarding changes in age composition, the
conditions reported are best
dependency ratios are analyzed, defined (IBGE,
2012) as the existing number of non-active
individuals (children < 15 years old, and the elderly,
> 65 years old) for every 100 economically active
inhabitants (between 15 and 65 years old). It is
observed that the number of non-active individuals

observed when

in rural populations, which was notably higher
than that of urban populations in the state and
regions studied in 1980, decreased more intensely
in the following years, reaching compatible values
between rural and urban areas in 2006 (Figure 9).

As for gender ratio, the number of men for
every 100 women in the population (IBGE, 2012)
indicates a change in the population profile when
calculated for young people between 15 and 24
years old. The predominance of men in rural areas
is noted in this stratum in particular, but there are
ratios which grow and approximate parity in urban
areas, pointing out that migration rural — city in
this age group was more intense among young
women (Figure 10). These results corroborate those
observed by Sacco dos Anjos et al. (2014) in the
analysis for the southern region of Brazil, and may
culminate in the phenomenon of “rural celibacy”,
as discussed by Costa (2013), resulting in negative
consequences to the already complex succession
condition in family production units.
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Figure 9. Dependency ratio in urban and rural populations. Parana State, Northern Pioneer territory and the Toledo
microregion. 1980 —2010.
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Figure 10. Gender ratio within population between 15 and 24 years old, according to housing location. Parana State,
Northern Pioneer territory and the Toledo microregion. 1980 —2010.
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Conclusions

The rural scenario in Parana has faced a process
of intense transformations over the last decades.
About 30% of rural properties have disappeared,
population has decreased, aged and become more
masculine. In the study areas, the number of
properties with small areas apparently intended
for leisure increased, growing crops changed and

60 80

complex agro-industrial systems as soybeans and
animal protein, has consolidated.

Family farming was the one that has mostly
changed. The number of large-sized properties
decreased, however, mechanization, average area
of exploitation and labor productivity increased,
expanding the need for changes arising from
integration to markets through the agro-industrial

Semina: Ciéncias Agrdrias, Londrina, v. 38, n. 2, p. 699-714, mar./abr. 2017



Recent changes in agrarian systems of the Microregion of Toledo and Northern Pioneer Territory in Parané State, Brazil

complexes under consolidation,
intense process in the microregion of Toledo. This
resulted in the observation of the largest rural
development rate in the state (TURRA; MELO,
2014).

a particularly

On the other hand, this model faces sustainability
challenges as more strict environmental laws
(TOMAZELLA, 2010) and economic and social
issues. For instance, urban and non-agricultural
activities growing faster in number and yield
(LAURENTI, 2013) and daily decreasing number
of further family successors (BAZOTTI et al.,
2009) are factors that justify the considerations
highlighted in this study should be considered in
discussion and for formulation of new development
policies and actions to be taken.

Finally, it appears that even in face of the changes
described here in the context of regional agricultural
systems, in both areas about 80% are still family
properties (IBGE, 2006), indicating adaptations
by this category of growers, allowing them to cope
with such changes.
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