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Abstract
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The objective of this study is to evaluate, through a multidimensional index, the level of rural
development of the municipalities in the state of S& Paulo, Brazil. The process used to
determine the rural development factors, the contextualization of the dimensions, as well as the
definition of the variables assigned to each one of them were carried out in order to accomplish
this proposal. Thus, it was possible to elaborate and to analyze the mathematical index.
Methodologically, we used Systematic Bibliographic Review, analytical exploration of the
results, cluster analysis and Tukey test for index validation. Based on the analysis of the results
it was possible to observe neighboring municipalities with similar results, which may justify
not only the local evaluation but also a micro-regional or meso-regional study. The
understanding of the quality of rural life of S& Paulo, through a multidimensional index, was
able to generate prior knowledge for development policies at regional and local scale.

Keywords: development index, rural development, multidimensional analysis
1. Introduction

Due to a number of factors, there are differences in establishing the “rural” concept. The
reason may be related to time, space, both, and also related to definitions with strong
ideological features. These factors are distorted over time by the varying objectives that are
sought to be achieved with the definition, since they vary according to a scenario and a
historical moment. For this reason, the United Nations itself addresses the rural definition as a
key problem. “In rural development it is particularly important to have a clear understanding
of what “rural” means and the geographical areas where it can be applied” (UN, 2007, p. 1).

According to the Brazilian Institute of Geography and Statistics (IBGE, 2017a), the definition
of rural is everything that is not urban/urbanized. Legally, urban is the whole area of cities or
towns, with streets and marked by constructions, and also the spaces affected by
transformation or marked for urban development. However, according to Veiga (2002), such
criteria may overestimate the real degree of national urbanization, which also does not
evidence, or subjectively proves the rural territory. Thus, it is necessary to understand that the
analysis of the rural environment is a complex object (Kageyama, 2004).

The rural environment has not always been seen as a space that supports the urban
environment, or as a synonym of underdevelopment. It can be said that before everything was
rural; however, with the development of society, urbanization, the various agricultural,
industrial and technological revolutions and globalization, an opposition between the
countryside and the city was created. Nowadays, the rural environment follows a new trend,
characterized as a space that is not only food producer or synonymous with agricultural space,
but also adding other aspects that culminate in its development, understood by the existence
of rural-urban interrelationship and treated as a multidimensional space (Kageyama, 2008).

Rural multidimensionality carries within it a perspective of multifunctionality and
multisectorality, with its development correlated to different conditioning factors (Kageyama,
2004). The definition of these conditioners goes through a set of spheres within various
dimensions, which involve productive, environmental, social and economic aspects. These
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multidimensional conditioners can be treated mathematically in the form of an index, which
can represent the rural development of a given space.

Indicators are decision-making tools, numerically representing behavioral phenomena and
revealing broader meanings. That is, they serve as an instrumental basis for evaluating a
specific framework, portraying in post-analysis the paths that are followed by the studied
group through one or more specified variables.

For Kageyama (2004) and FAO/ISTAT (2011), an index must be robust and rigorous, and
more precisely, consistent with what is being evaluated. For these authors, besides the
empirical fact, the variables to be considered should be measurable and also express results
that can be easily understood.

It is acknowledged that it is difficult to define the analysis space of the rural environment. In
the case of a country such as Brazil, of continental dimensions and with a relative economic
and social heterogeneity, such difficulty increases. For the feasibility of a scientific analysis, a
geographical framework with relevant socioeconomic characteristics of the Brazilian rural
area should be pursued.

Several studies have quantitatively evaluated the rural development in Brazil of both
micro-regions and macro-regions. Specifically regarding the state of S& Paulo, Kageyama
(2004) evaluated the rural development of the municipalities of the state of S& Paulo, based
on a descriptive statistical approach based on data from the 95/96 Agricultural Census.
Recent works such as Stege and Parré(2013), Bittencourt and Lima (2014), Begnini and
Almeida (2016), Santos et al. (2017) and Souza (2019a), analyze rural development in
different regions, with the same perspective of multidimensionality, but with a cluster
analysis, which may present results closer to reality. Thus, considering the interstice of the
evaluation based on the work of Kageyama (2004), and the new methodological approaches,
it is considered scientifically relevant to (re)study the rural development of the municipalities
in the state of S& Paulo.

The most urban Brazilian state was chosen due to its diversity in the rural space and its
socioeconomic importance. Data from the 2017 Agricultural Census (IBGE, 2017b) show
that the state of S& Paulo had 188 thousand rural establishments, of which 87% were smaller
than 100 hectares. According to the 2006 Agricultural Census (IBGE, 2006) 66.3% of all S&
Paulo rural establishments were classified as family farming. In addition, according to data
from the 2017 Agricultural Census (IBGE, 2017b), 48% of rural establishments in S& Paulo
develop their own activities at the establishment as their main source of income, and 52% of
these establishments develop activities outside the establishment as their main source of
income, which indicates the importance of non-agricultural activities in the composition of
pluriactivity developed in the rural space of S& Paulo.

In this context, it is significant to understand the rural space of a given region through a
multidimensional index, in order to support decision makers and policy makers with
information to propose effective actions for its development.

Therefore, the general objective proposed in this paper is to evaluate the level of rural
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development of the municipalities in the state of S& Paulo. In order to achieve this objective,
the following specific objectives have been determined: define the analysis dimensions that
shape rural development; measure the variables that compose the different dimensions of the
municipalities in the state of S& Paulo; statistically evaluate the set of variables, creating
explanatory factors/groups of rural development; and, finally, spatially analyze the results
found.

\ MacrOthi“k Journal of Agricultural Studies

2. Material and Methods

This work is based on the model proposed by Souza (2019a) and Kageyama (2008).
According to this model, in which rural development is understood as a process (composed of
stages or dimensions) and not as the end (Souza, 2019b). The model consists of three
dimensions: i) the conditioning factors of rural development, from which indicators that
characterize the demographic and economic basis are based on, under which the process of
rural development is developed; ii) the characteristics of rural development, which include
indicators that identify the socioeconomic and environmental characteristics of the
development in question, that is, the paths that the development process follows; and iii) the
effects or results of the development process, which are the indicators that expose the
consequences (positive and negative) of the process in question.

Table 1 shows the structure of rural development analysis based on the dimensions, their
conditioners and their respective variables.

Table 1. Variables that characterize the analysis dimensions and their data sources

IBGE
0 )
% of rural households 2010
Demographic - IBGE,
Factors Municipal GDPp (Thousand R$/year) 2015
. T IBGE,
Dependency ratio (active/inactive) in rural area 2015
% of municipal population living in rural areas IBGE,
" 2010
a4
e
&) 0 . IBGE,
o % of households with cell phones
v Territorial ’ u " P 2010
S isolation
% % of households with landline phones IBGE,
= 2010
=)
& % of households with internet IBGE
O H
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2010
. : IBGE,
Demaographic Density (hab/Km= 2010
. IBGE,
% of planted area except for the two main crops 2010
Presence  of IBGE
family % of production value from family farming 2010 ’
farming
. IBGE,
Relation of cropland and other uses 2010
Ratio between planted and natural pastures IBGE,
2010
Ratio of production value per area (ha) Iz?)(lsoE’
Agricultural
Diversity
. : IBGE,
Production value per person employed in rural area 2010
% of area of rural establishments with woods and/or | IBGE,
forests 2006
: . IBGE,
% of rural establishments that use level planting 2010
. . IBGE,
% of agricultural establishments that protect slopes 2010
. . - IBGE,
Environmental | % Family farmers who do not use pesticides 2010
2 % of agricultural establishments using crop rotation IBGE,
< J I ¢rop 2010
&
o % of staff employed only in non-agricultural | IBGE,
%J activities in agricultural establishments 2010
<
Z Pluriactivity | % of pluriactive agricultural establishments IBGE
O H
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2010
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Ratio of people aged 15 and over by people with 8 or [ IBGE,

more years of study 2010
Schooling
. IBGE,
Literacy rate 2010
. . IBGE,
Average of residents in rural households 2010

Rural exodus
Change (%) of resident rural population between | IBGE,

” 2000 and 2010 2010

8

|<£ Income  and | % of farm establishment income from work IPEA 2015
3 poverty

@ reduction % of total value for family farming IPEA 2015

Source: Adapted from Souza (2019a).

This is a quantitative exploratory study, using secondary data obtained through documentary
research. The main source for data collection was the IBGE Automatic Recovery System
(SIDRAV/IBGE)*. The units of analysis are the 645 municipalities of the state of S& Paulo
(Figure 1).

Figure 1. The municipalities of the state of S& Paulo, Brazil

! https://sidra.ibge.gov.br/home/ipcal5/brasil
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Source: Prepared by the authors

The first stage of analysis included systematizing the characteristic variables of each
municipality in a database, categorized in their different dimensions. The first dimension
(Conditioners) groups eleven variables into three subgroups: demographic factors, territorial
isolation and the presence of family farming. The first measures aspects related to production
and population dynamics. The second measures the distance between economic opportunities,
favoring aspects such as diversification and social progress. The third subgroup measures the
level of family farming, correlated with agricultural diversification, land decentralization and
human occupation in the countryside (Kageyama, 2008; Souza, 2019a).

For Kageyama (2008), the “Characteristics” dimension constitutes the regional particularities,
represented by the specific paths of each space. This set consists of ten variables, grouped
into three subgroups: agricultural diversity, environmental characteristics and pluriactivity.
According to Souza (2019a), the first subgroup measures the intensification of agriculture,
since greater diversity and high productivity is the way to raise the level of rural development.
The environmental subgroup consists of the characteristic variables about the current state of
agriculture and the exploitation of rural space, based on the assumption that agricultural
diversity combined with the preservation of protected spaces determines the elevation of the
state of development.

The “Results” dimension evaluates the characteristics that represent well-being and quality of
life through education, income and population movement. It is made up of three subgroups:
education, rural exodus, and income and poverty reduction. There are several studies that
include education as a promoter of development (Melo and Parr& 2007; Bittencourt and Lima,
2014; Santos et al., 2017). The rural exodus, a characteristic factor in the 1960s, is still
relevant due to the difficulties of the countryside and the promise of a better life in urban
centers. According to Souza (2019a), rural development implies a reduction in population
movement since it establishes a dignified life in the countryside with environmental respect.

These variables were standardized based on the collected variables, where the highest value
was 1 and the lowest 0. This procedure allowed analyzing and interpreting the results, in a
simple manner, without losing information. Then, the average value of the variables of each
dimensional set was calculated. Thus, each municipality of the state of S& Paulo received an
average value in the three dimensions — Conditioners, Characteristics and Results.

Based on the average values of each municipality, for each of the dimensions, the
Hierarchical Cluster Analysis (HCA) technique was applied. This clustering method seeks, on
the one hand, to minimize variability within sets and, on the other, to maximize variability
between sets. It is an algorithm that starts a process with only one set and performs iterations,
looking for the best result that meets the two aforementioned objectives, and creating
representative sets of data (Metz, 2006).

It is an approach that builds groups by similarity. Unlike other approaches, the result of the
hierarchical method does not result from data partition, but is done by a distant hierarchy
between the analyzed levels (Metz, 2006).
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It is noteworthy that the adopted analysis model establishes the clusters by the distance
between the mean values, in this case, for each municipality of the state of S& Paulo. Such
classifications are performed according to the internal results of each dimension, exclusively
conducted for the municipalities evaluated. Thus, a given average can be categorized as high
in one dimension but low in another.

In addition, not all 645 municipalities in the state of S& Paulo were classified in
representative clusters. Those municipalities that did not present similar characteristics with
some cluster were considered outliers and were therefore not classified (Hair et al., 2010).
For some municipalities no information was found on the variables analyzed.

The groups of municipalities were analyzed and compared with each other, based on the
variables that defined them — dimensions. To that end, the Analysis of Variance — ANOVA
was used as procedure. The difference between the mean values of each dimension between
the groups was assessed by the Tukey test (p < 0.05). This assessment allowed the groups to
be classified, in each dimension, into three levels: (1) High, (2) Medium, and (3) Low
(B&kuti and Caldas, 2018).

To generate the rural development index (RDI) of each municipality, a categorization was
established based on their  classification in the three  dimensions
(Conditioners/Characteristics/Results). To this end, the following rule was followed:

- Very High RDI: High/High/High or High/High/Medium;

- High RDI: High/High/Low or High/Medium/Medium;

- Medium RDI: Medium/Medium/Medium or High/Medium/Low;
- Low RDI: Medium/Medium/Low or High/Low/Low;

- Very Low RDI: Low/Low/Medium or Low/Low/Low;

- No Classification: outliers.

Based on the identification of the RDIs of the municipalities, the results were spatialized. The
spatialization of municipalities based on the indicators generated has been constantly used to
assist in the interpretation of rural production and development indices (Bakuti and Caldas,
2018; Melo and Parré 2007). Through a Geographic Information System (GIS), and with the
QGIS software (Quantum GIS) v. 2.81, thematic maps of the three analyzed dimensions were
constructed, as well as the Rural Development Index of the municipalities of the state of S&
Paulo. The Geographic Information System (GIS) and the QGIS software (Quantum GIS) v.
2.81, were used to build thematic maps of the three analyzed dimensions, as well as the Rural
Development Index of the municipalities of the State of S& Paulo.

3. Results Analysis

Based on the database with all the variables of the municipalities, of the different analysis
dimensions, the cluster analysis was performed by the hierarchical method, and the results of
these groups are presented in Table 2.
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In the “Conditioners” dimension, 595 municipalities were classified into three groups (low,
medium and high) (Table 2). Thus, 50 municipalities were considered outliers. The main
factors that led to the declassification of these municipalities were the low percentage of rural
households and, consequently, the population residing in the rural area, as well as the low
valuation of the variables that characterized the presence of family farming. Municipalities
with a high monoculture index were also declassified. The averages of these groups showed a
relatively similar dispersion. The “low” and “medium” groups represented approximately
82% of the entire sample.

The “Characteristics” dimension obtained the largest number of classified municipalities —
637, and only 8 municipalities were considered outliers. Variations in averages were also
relatively similar, and in total approximately 93% of municipalities were grouped into the
“medium” and “low” clusters (Table 2).

The last dimension, “Result”, classified 632 municipalities in its three groups, 13 of which
were considered outliers. The average values found were higher than the other dimensions.
The group in the “low” and “medium” clusters represented approximately 87% of the
municipalities (Table 2).

Table 2. Cluster analysis result classified by the level of the analyzed dimension

DIMENSIONS GROUPS N PERCENTAGE AVERAGE ETE@'\I'EQZ?\I
. Low 138 23% 0.2062  0.014
g AVERAGE 352 59% 0.2568  0.0185
g HIGH 105 18% 0.323 0.0212
@)
§ TOTAL 595 100% 0.2568  0.0412

(5 LOW 348 55% 0.1055 0.0199
E AVERAGE 242 38% 0.162 0.015
%ﬁ HIGH 47 7% 02073  0.0114
% ®  TOTAL 637 100% 0.345  0.038

Low 204 32% 03507  0.02504
AVERAGE 347 55% 04107 00163

g HIGH 81 13% 04732  0.0213
g TOTAL 632 100% 0.3993  0.0448

Source: Prepared by the authors.
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It was found that the standard deviations of all groups of the different dimensions were very
consistent, presenting low coefficients of variation and denoting a good internal framework
(Table 2).

Then, the question was to confirm whether the different groups (high, medium and low)
identified by the cluster analysis had statistical differences between them. This verification
was to verify the similarity of the municipalities in the same group and their difference in
relation to the other groups. Table 3 presents these results, with each group compared to the
others, within the same dimension.

The results were positive for differences in all clusters by the Tukey test, since the evaluated
sigma was less than 0.05 (Table 3). Thus, it can be stated that this data set is representative to
analyze and compare its results with an index composed of all results.

Table 3. Analysis of variance between groups

Conditioners Average Conditioners Average Average

Variables Variables difference Standard Error Sig.

() ) (1)

Dependent Variable: AVERAGE CONDITIONING FACTORS

LOW AVERAGE -.05062°  0.00182 0.000
HIGH -11677°  0.00202 0.000

AVERAGE LOW .05062** 0.00182 0.000
HIGH -.06616 0.00235 0.000

HIGH LOW -11677°  0.00232 0.000
AVERAGE -.06616°  0.00202 0.000

Dependent Variable: AVERAGE CHARACTERISTICS

LOW AVERAGE -.05646°  0.001480824 0.000
HIGH -.1018" 0.002749381 0.000

AVERAGE LOW .05646** 0.001480824 0.000
HIGH -.0453 0.002820117 0.000

HIGH LOW .1018" 0.002749381 0.000
AVERAGE .0453" 0.002820117 0.000

Dependent Variable: AVERAGE RESULTS

AVERAGE -1.0807°  0.114570462 0,000

oW HIGH -2.2425°  0.122771505 0,000

AVERAGE LOW 1.0807: 0.050577424 0,000
HIGH 1.0807 0.122771505 0,000
LOW 2.2425" 0.050577424 0,000

HIGH MEDIO 1.1617" 0.114570462 0,000
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* Different column means (p <0.05) by Tukey test.
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Source: Prepared by the authors, SPSS software 22.2.

After the statistical analysis, the cluster spatialization was performed for each of the analyzed
dimensions. Figure 2 shows, in the form of a map, the clusters identified in the
“Conditioners” dimension. Its categorization involved eleven variables and, according to
Kageyama (2008), this dimension represents the basis for the rural development index.

Most of the municipalities (352 or 55%) were categorized as having a “medium” level of
rural development conditioning factors, which are scattered throughout the state of S& Paulo
(Figure 2). These are the municipalities that presented the homogeneous measurements of the
variables close to those of the state averages, which belonged to the subgroups demographic
factors, territorial isolation and presence of family agriculture.

$we
o e SN
iﬁt’-ﬁﬁ%‘&?‘u i“v
‘ sﬁm@sE' RIOIP 3
MATO GROSSO DO SUL ) “‘f’ﬁ' f", {ki MINAS GERAIS
' T l@"‘.{"&rﬂ ‘:“"\‘ »
Py

PARANA

Groups

High [103]
Medium [352]
Low [138]

No classification [30]

Figure 2. Classification of the “Conditioning Factors” dimension groups

Source: Prepared by the authors, IBGE 2018 digital mesh, original SIDRA data, QGIS 2.81
software

Those levels categorized as “low” made up 21% (138) of the municipalities analyzed (Table
2). Municipalities in this group were those with the lowest conditioning factors for rural
development when compared to other municipalities in the state, especially in the percentage
of rural households and in the proportion of establishments with less than 50 ha. It may be,
therefore, that these municipalities have, compared to the rest of the state, the worst social
and economic bases on which a virtuous rural development process is developed. In general,
there were agglomerations of these municipalities in the central-eastern state, especially in
the Araqtuba, Presidente Prudente, Bauru and Mariia meso-regions (Figure 2). It is
noteworthy that the western region in the state of S& Paulo was one of the last to be
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colonized.

The “high” level municipalities accounted for 16% of the sample. These municipalities
presented the highest averages among the subgroup variables, and are predominantly located
in the south-central region, such as the Piracicaba, Campinas and Metropolitana Paulista
regions (Figure 2), the oldest and most populous regions of the state. It is these regions that
have, in comparison with the rest of the state, the best social and economic bases on which a
virtuous rural development process can be developed.

Based on this spatial analysis, it can be assumed that the level of conditioning factors for
rural development may be directly related to the development trajectory of the regions and
their proximity to larger consumer centers.

Figure 3 shows the spatialization of the “Characteristics” dimension. It analyzes the
differences in the trajectories that determined the characteristics or trajectories of rural
development, thus assuming the path of diversified productive activity, the path of
environmental preservation or the path of pluriactivity (KAGEYAMA, 2008). Thus, levels
(low, medium, high) are associated with the intensity of exploration of these different
trajectories. Municipalities rated as high level, compared to the others, can have more of
these different trajectories in their rural development processes compared to the low level
ones, which can have less trajectory opportunities for their development process.

P

4 * O RCEEETO W ] ™
MATD GROSS0 DO SUL . RIBERAQ'PRETO MINAS GERAIS
ARAQATUBA gq- &, “‘

\*f" o ZX ng

ARARAQ UARA

PARANA

Groups

High [47]
Medium [242]
Low [348]

No classification [8]

Figure 3. Classification of the “Characteristics” dimension groups

Source: Prepared by the authors, IBGE 2018 digital mesh, original SIDRA data, QGIS 2.81
software

In this dimension, the largest group of municipalities (348 or 54%) was classified as “low”
(Table 2). Both the Midwest and East regions of the state had the largest agglomerations of

458 http://jas.macrothink.org



ISSN 2166-0379

\ MacrOthi“k Journal of Agricultural Studies
A Institute ™ 2020, Vol. 8, No. 3

these municipalities (Figure 3). It was found that 94% of the municipalities of the Presidente
Prudente Meso-region and 80% of the Vale do Paraiba Meso-region are in this group. For
these municipalities, the averages of all variables of the analyzed subgroups were below the
state averages.

The central region of the state contains most of the municipalities classified as “medium” and
“high” (Figure 3). Those at the “medium” level totaled 38% of the municipalities (Table 2).
The “high” level represented only 7% of the sample (Table 2), highlighting the production
value indicators per employed person and the pluriactivity index of the establishments, which
denotes the importance of productive diversity and pluriactivity as the main trajectories used
for the levels of development achieved in these regions.

Figure 4 shows the clusters of the “Results” dimension. This dimension classified 632 cities
in terms of economic and social results for the populations involved. The largest group of
municipalities of this dimension was classified as “medium” (54%), which is distributed
throughout the state (Table 2 and Figure 4).

S W N
T gy
DE,RID'RRETO
: ol

[
wsﬁo JOSE A,
MATO GROSSO DO SUL ' ~ *’ 4 v“"‘ MINAS GERAIS
SNy 7 I 0 a¥ ¥ _J
: / Q""’Qﬂ"u‘ﬁt\% =
2o NP

L

P 1% TARARAQUARA " &
iy
’., N !“

~ =

J“‘" RIO/DE JANEIRO

W N I
L AN
VALE DO, PARAIBA PAULETAW
TR -
S ol

.
PARANA

Groups

High [31]
Medium [347]
Low [204]

No classification [13]

Figure 4. Classification of the “Results” dimension clusters

Source: Prepared by the authors, IBGE 2018 digital mesh, original SIDRA data, QGIS 2.81
software

The other clusters, “low” (204 or 32%) and “high” (81 or 12%) (Table 2), also presented a
spatial dispersion throughout the state, with a slight concentration of the Midwest for the
municipalities with lower factors level, and the Southeast region with the highest
municipalities (Figure 4).

The prevailing variables for the discrimination between these two groups of municipalities
were the income percentage from work establishments and the number of people living in
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rural areas for more than 15 years. In this context, in those municipalities where the rural
population is predominantly older, with mostly retirement income, the “Results” dimension is
low. To a lesser extent, the literacy rate of the municipalities also contributed to this
classification.

Based on the three classified dimensions, it was possible to establish the degree of rural
development for each of the municipalities by applying the categorization rule presented in
the methodology of this work. Six categories were adopted, one of which refers to the group
of “not classified” municipalities (57 or 9%), which consisted of those which did not have
any classification in any of the three dimensions analyzed.

Thus, in total, 588 municipalities were classified as: Very Low RDI (154 or 24%), Low RDI
(186 or 29%), Medium RDI (154 or 24%), High RDI (74 or 11%) and Very High RDI (20 or
3%). The map of this spatialization is represented by Figure 5.

)t-'.

1A

ve o T
iy

e}
AL )
a = !?!'i‘i;'
MATO GROSSO DO SUL ] * t» RIBERAQ pREro MINAS GERAIS
l ‘, ""w
2 " ‘ v
/3 ]'jz}:,ﬁa. J\Q

\

&

Rural Development Index
Very high [20]
High [74]
Medium [154]
Low [186]
WVery Low [154]
No classification [ 57]

Figure 5. Rural Development Index for the municipalities of S& Paulo

Source: Prepared by the authors, IBGE 2018 digital mesh, original SIDRA data, QGIS
software 2.81

As observed in the classifications dimension, the group of municipalities with “high”
classification was the smallest (Table 2). Consequently, this result was reflected in the rural
development index, and only 14% of the total of the municipalities of S& Paulo were
classified in the two largest groups (“very high” and “high”). At the other extreme, however,
more than half of the municipalities (53%) were grouped as having a “low” or “very low”
level of rural development. This situation shows the need for effective actions and measures,
with emphasis on public policies, allowing municipalities to rise in the different dimensions
of rural development.
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In regional terms, some good-result clusters are observed at the intersections of different
Meso-regions, such as “Ribeirdo Preto/Sdao Jos¢ do Rio Preto/Araraquara”,
“Campinas/Piracicaba”, “Itapetininga/Metropolitana” (Figure 5). These clusters have the
characteristic of surrounding large urban centers.

Within the scope of municipalities, those considered as regional poles, only Araraquara and
Itapetininga are in the “high” and “very high” cluster (Figure 5). Interestingly, the other poles
are mostly classified as “low” and “medium” RDI. This shows that, although important, the
presence of the consumer market alone is not sufficient to provide rural development. For this
to happen, issues that actually translate into better conditions for its inhabitants need to be
reconfigured.

4. Conclusion

By achieving the aim of understanding the level of rural development of the municipalities of
S& Paulo, this study highlights some points. The first ones refer to the geographical
framework used, since being the state with the largest national economy, it is possible that its
rural space presents different characteristics from other regions of the country. It was based
on this perspective that the comparative analysis of the municipalities was performed within
an intrastate framework.

Thus, understanding the complexity of the rural environment, at any evaluation scale, is
already a step towards providing information necessary for the development of actions for its
development. For this reason, it is understood that, although equivalent factors are analyzed
for all S& Paulo municipalities, they are different from each other, with different
socioeconomic characteristics and their regional characteristics.

Thus, variables that represented the comprehensive macro concept in question were adopted,
which is rural development, from a multidimensional perspective, and that surpassed the
analysis only for economic purpose.

The construction of the index proved to be an unbiased modeling and interpretation endeavor.
In this context, this work elaborated, systematized and analyzed the level of rural
development of the municipalities of S& Paulo, under a multidimensional approach,
disclosing different levels of clusters.

The metropolitan region of S& Paulo was the most representative agglomeration of an
unclassified portion. This fact is clearly due to the high level of urbanization of these regions,
nullifying most of the variables adopted in this research.

The results showed that approximately 85% of the municipalities of S& Paulo are in the
medium, low and very low levels of rural development, which indicates the need for efforts,
which must be implemented into effective development actions. Twenty-four percent of the
municipalities of S& Paulo were classified at the “very low” level, which reveals a worrying
fragility, especially in the western part of the state.

Despite the obvious heterogeneity of the state, there are clusters of neighboring
municipalities with the same level of rural development. This result allows transposing the
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analysis of rural development from the municipal to the (micro) regional level. Thus, it
appears that the possibility (or responsibility) that the dedication of multidimensional efforts
to pursue rural development goes beyond the boundary of the municipality, and worked at the
regional level. From this perspective, the commitment of collective actions of regional scope
can provide results that a municipality alone could not achieve.

Finally, a limiting point in the research is the difficulty of finding updated data of the
different variables adopted, highlighting the problem of generating and disseminating official
information in the country. However, notwithstanding the conclusions obtained, it is possible
to understand how the state in fact needs attention from a multidimensional perspective for
the rural environment, understanding that such environment is totally dependent on the urban
environment, and vice versa.
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