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Abstract: This paper analyze the rural development in the Brazilian state of Minas Gerais and verify if 
family farming is a key factor in explaining it. The factor analysis reinforce the importance of the six aspects 
that infl uence rural development. The Rural Development Index show that most of the municipaliƟ es falls 
within the category of medium rural development followed by the categories high and low development. 
The mulƟ nomial logit model showed of 45.6% of municipaliƟ es, family farming is able to predict the level 
of rural development. 
Keywords: rural development; family agriculture; mulƟ variate data analysis; Minas Gerais; Brazil.
Resumo: Este arƟ go analisa o desenvolvimento rural no estado de Minas Gerais e verifi ca se a agricultura 
familiar contribuiu para explicá-lo. A análise fatorial reforça a importância de seis aspectos que infl uenciam 
o desenvolvimento rural. O Índice de Desenvolvimento Rural mostra que a maioria dos municípios são 
classifi cados na categoria de médio desenvolvimento rural, seguido pelas categorias de alto e baixo 
desenvolvimento. O modelo logit mostrou que em 45,6% dos municípios a agricultura familiar é capaz de 
prever o nível de desenvolvimento rural.
Palavras-chave: desenvolvimento rural; agricultura familiar; análise mulƟ variada de dados; Minas Gerais.
Résumé: Cet arƟ cle analyse le développement rural dans l’état brésilien de Minas Gerais et vérifi e si 
l’agriculture familiale est un facteur clé pour l’expliquer. L’analyse factorielle renforce l’importance de six 
aspects. l’indice de développement rural montre que la plupart des municipalités se sont classées dans 
la catégorie du développement rural moyen, suivies des catégores de développement haute et basse. Le 
modèle logit a montré que dans 45,6% des communes, l’agriculture familiale est capable d’prévoir le niveau 
de développement rural.
Mots-clés: dévéloppement rurale; agriculture familiale; l’analyse de données mulƟ variées, Minas Gerais, Brésil.
Resumen: Este arơ culo analiza el desarrollo rural en el estado de Minas Gerais y verifi ca si la agricultura 
familiar ha contribuido a explicarlo. El análisis factorial refuerza la importancia de seis aspectos que infl uencian 
el desarrollo rural. El índice de desarrollo rural muestra que la mayoría de los municipios son clasifi cados 
en la categoría de medio desarrollo rural, seguidos por las categorías de alto y bajo desarrollo. El modelo 
logit demostró que en el 45,6% de los municipios la agricultura familiar es capaz de predecir el nivel de 
desarrollo rural.
Palabras clave: desarrollo rural; agricultura familiar; análisis mulƟ variado de datos; Minas Gerais; Brasil.
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1 INTRODUCTION

The trajectory of the conceptual discussions about the rural development advances under 
external infl uences and according to the historical context of a certain region or country. In this 
sense, diff erent studies address the main discussions triggered by the processes of development 
of rural spaces in the internaƟ onal scenario (DELGADO, 2001; NAVARRO, 2001; ELLIS; BIGGS, 
2001; SCHNEIDER, 2010; GRISA; SCHNEIDER, 2015).

Ellis and Biggs (2001) performed a retrospecƟ ve of the main changes in the thoughts 
on rural development from 1950 to 2000 in developed countries. According the authors, this 
sequence of ideas includes the modernizaƟ on of agricultural acƟ viƟ es in the 1950s and 1960s, 
the State intervenƟ on in the 1970s, the liberalizaƟ on of markets in the 1980s and the approaches 
on parƟ cipaƟ on and empowerment of rural inhabitants that sƟ ll prevail in the discussions related 
to the rural environment. From these approaches, themes that deal with poverty alleviaƟ on 
(1980), poverty reducƟ on (1990) and eradicaƟ on of poverty (2000) are recurrent and have 
increasing importance, and may therefore be the ones that really express crucial issues related 
to rural environment. 

As well as in developed countries, in Brazil, the agricultural modernizaƟ on was also one of 
the fi rst discussions related to the development of rural areas, succeeded by discussions on the 
agrarian structure. According to Delgado (2001), in the 1960s, the economic refl ecƟ on on the 
rural sector was organized around land reform, accentuaƟ ng the debate on agrarian problems 
such as land tenure and other issues such as supply and demand of agricultural products, 
foreign trade and employment. Between 1985 - 1965, Delgado (2001) reports on the stage of 
“conservaƟ ve modernizaƟ on” in which agriculture was modernized but didn’t face any change 
in its land structure. Since a highly concentrated profi le was maintained with regard to land 
ownership and support to the large landholdings.

According to the author, this period was born with the defeat of the movement for land 
reform and it was considered the “golden age” of the development of capitalist agriculture in 
integraƟ on with the urban and industrial economy and with the external sector under the strong 
fi nancial mediaƟ on of the public sector. In addiƟ on, there is an adopƟ on scenario of technological 
packages of the “green revoluƟ on” which consisted of the mechanizaƟ on of agriculture, the use 
of chemical ferƟ lizers, agrochemicals, the purchase of seeds and seedlings developed by research 
companies, known as modernity.

Navarro (2001) despite the dominance of agricultural modernizaƟ on model, this process 
has not benefi ted equally all segments of Brazilian farmers, contribuƟ ng to the increase of social 
inequality in the fi eld. Thus, in the 1970s the focus of agricultural development waned and a set of 
programs was implemented by the military in the poorest regions (Northeast, in parƟ cular), under 
the aegis of rural development. However, Navarro (2001) warns that the economic and social 
transformaƟ on and the improvement of the welfare of the poorest regions were understood as a 
natural result of the agricultural modernizaƟ on process, and consequently an alleged associaƟ on 
with the increase of family income and “rural development”. The author reports that since the 
1980s, some public policies withdrew rural development of the discussions, returning to be 
addressed in the 1990s.

Schneider (2010) highlights four key factors that contributed to the change in the 
understanding of rural development in Brazil in the mid-1990s. The fi rst factor is related to the 
recogniƟ on of family farming as a social category. The second factor refers to the growing State 
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infl uence and acƟ on in rural areas both through public policies and acƟ ons related to food 
security, land reform, among others. The third factor concerns the changes in the poliƟ cal and 
ideological context, as the sectors of agrarian elites have been forced to modify their thoughts 
on social policies and so, an argument aimed at unveiling the diff erences between farmers has 
been constructed. Finally, the author highlights the fourth factor as the relaƟ onship of rural 
development with environmental sustainability.

Considering the above, there has been a change of focus in the understanding of rural 
development as an alternaƟ ve model to the paradigm of “conservaƟ ve modernizaƟ on.” Thus, 
studies on rural development have come to understand it as a phenomenon of mulƟ -sectoral, 
mulƟ funcƟ onal and mulƟ dimensional nature involving mulƟ -actors (WILSON, 2007). Also worthy 
of menƟ on are the studies that address the importance of family farming for the development 
of the rural environment, due to its importance in the generaƟ on of occupaƟ ons and income 
(SANGALLI; SCHLINDWEIN, 2013), direcƟ ng state acƟ ons, especially policies public, and the 
development and strengthening of this social category (GRISA; SCHNEIDER, 2015).

In this venue we aimed to prove that in Brazil diff erent producƟ on systems coexist side by 
side and we believe that there is no way to develop a country without address this issue. That 
is what makes this work so unique. To shed lights in the new organizaƟ onal arrangements and 
to undercover the bonds linking the small farm family to the land are in any case sƟ ll a great 
challenge and might contribute to diff erent strategies to push to rural development, especially 
on the role that public sector and local stakeholders could play in present Ɵ me. In this scenario, 
taking into account the above characterisƟ cs of rural development, this study aims to examine 
rural in the state of Minas Gerais and verify that family farming is a key factor in explaining the 
level of rural development of Minas Gerais municipaliƟ es. 

2 DETERMINANT FACTORS OF RURAL DEVELOPMENT AND STRENGTHENING OF 
FAMILY FARMING

In this research, it is necessary to discuss concepts that support rural development. Rural 
development processes are the overall outcome of the creaƟ on, unfolding, intertwining and 
mutual strengthening of rural development pracƟ ces. This outcome is not a maƩ er of simple 
and straighƞ orward addiƟ on. In the current situaƟ on, rural development is far from the only 
transiƟ onal process (PLOEG; YINGZHONG; SCHNEIDER, 2010). Rural development processes as 
transiƟ onal processes meanings they are mulƟ -level, mulƟ -dimensional and mulƟ -actor and they 
imply an extended Ɵ me horizon (WILSON, 2007).

Ellis and Biggs (2001, p. 443) conceptualize rural development as “a set of pracƟ ces and 
acƟ ons that seek to reduce poverty in rural areas in order to sƟ mulate a process of parƟ cipaƟ on 
that empowers rural people, allowing them to be able to control and set their prioriƟ es to eff ect 
changes”. Rural development processes and policies emerge from specifi c and highly diff erent 
backgrounds. They oŌ en refl ect diff erent and contrasƟ ng objecƟ ves, situaƟ ons and dynamics 
(PLOEG; YINGZHONG; SCHNEIDER, 2010).

The literature about rural development emphasize the diff erent dimensions which must 
be considered in this phenomenon analysis. Conterato, Schneider and Waquil (2007) shows that 
rural development is a mulƟ dimensional process, including aspects related to economic, social, 
demographic, insƟ tuƟ onal, poliƟ cal and environmental dimensions. Therefore, it is important to 
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contemplate elements associated with these mulƟ ple dimensions to characterize the determinant 
factors of rural development.

Jorge and Moreira (1995) report that the development indicators should be listed in three 
major groups: i) vital, which include aspects linked to average life expectancy, age structure, 
child mortality, morbidity, and populaƟ on growth rate; ii) economic, which are divided into 
structural (labor force, structure of producƟ on, capital, natural resources and structure of income 
distribuƟ on) and availability of goods and services (per capita income, consumer goods, basic 
services, social services); and iii) social, corresponding to issues related to class straƟ fi caƟ on, social 
mobility, representaƟ on in the poliƟ cal system, social parƟ cipaƟ on and ownership concentraƟ on 
system.

In accordance with Buainain and Souza Filho (2006), the success of agriculture is not 
condiƟ oned only by factors controlled from “gate inside.” The condiƟ ons of the diff erent segments 
of the producƟ on chain in which the agricultural holding is located, as well as the insƟ tuƟ ons 
and organizaƟ ons that provide support, the science and technology infrastructure, the physical 
infrastructure, the human resources development to support public programs and the basic 
educaƟ on services are extremely important in order to generate posiƟ ve externaliƟ es for farmers.

Graziano da Silva (2002) reveals that poverty is an obstacle to development processes for 
two basic reasons: fi rst, because it drains substanƟ al part of the local resources used for daily 
consumer goods that have liƩ le inducing eff ect for the formaƟ on of virtuous circuits that generate 
employment and income; second, because it limits the size of local markets due to low per capita 
level of the majority populaƟ on.

The generaƟ on of occupaƟ ons is also an element in rural development processes. Veiga 
(2000) reports that development tends to separate the emergence of new jobs of the degree 
of regional urbanizaƟ on, taking the example of farm units in which the household is small craŌ , 
commercial or industrial companies that are largely responsible for the diversifi caƟ on of regional 
economies.

Graziano da Silva (2002) shows how the rural environment can also off er non-agricultural 
occupaƟ ons, such as tourism, recreaƟ on and a combinaƟ on of jobs in small and medium sized 
companies, in the local-regional space. Thus, the creaƟ on of non-agricultural jobs in rural areas 
is considered by the author as a rural development strategy that involves new occupaƟ ons (not 
necessarily jobs) that provide higher levels of income and new ways of retaining the populaƟ on 
in rural areas.

Public investment also plays an important role in order to create condiƟ ons for the 
development of municipaliƟ es. A study conducted by the InsƟ tuto de Pesquisa Econômica Aplicada 
(IPEA, 2011) details how government social spending in health and educaƟ on increases Gross 
DomesƟ c Product (GDP) and household income. It was found that, when R$1.00 is spent on 
public educaƟ on, GDP and income increase R$1.85 and R$1.67, respecƟ vely. Each R$1.00 spent 
in health represents an increase of R$1.70 in GDP and R$1.44 in family income.

With regard to spending in the agribusiness sector, a World Bank study (2006) shows that 
the improvement of public expenditure management has a posiƟ ve impact on agriculture. It is 
emphasized that the expenses of the farming and livestock sectors should be based on a clearly 
defi ned strategy with prioriƟ es, a set of programs and policies that respond to these prioriƟ es; 
and the allocaƟ on of fi nancial and human resources should be consistent with the strategies, 
policies and programs.
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According to Veiga (2000), many factors contribute to the rural development process 
such as: increased access to educaƟ on and land in order to raise incomes and reduce poverty; 
diversifi caƟ on of agriculture and a mulƟ -faceted rural environment; greater concentraƟ on of 
acƟ viƟ es, due to the proximity advantages; and a set of well grounded insƟ tuƟ ons, allowing an 
appreciaƟ on of the territory.

Demographic and environmental factors also have an important relaƟ onship with the rural 
environment. Kageyama (2004) states that the higher the populaƟ on density, the lower the isolaƟ on 
of rural areas and greater the opportuniƟ es for establishment of social networks, and, the higher 
the rural populaƟ on and its growth, the greater the capacity of rural areas to retain populaƟ on. 
Abramovay (2000) addresses that, as the noƟ on of rurality incorporates nature as a value to be 
preserved - and not an obstacle that agricultural progress must inevitably remove - the policies 
and producƟ on pracƟ ces targeted for sustainable exploraƟ on of biodiversity are strengthened.

In addiƟ on to the aspects that substanƟ ate the choice of variables, it is also relevant to 
highlight how the diff erent dimensions of rural development are characterized. In the study 
conducted by Conterato, Schneider and Waquil (2007), the social dimension used variables 
directly or indirectly related to the well-being and the individuals quality of life. The demographic 
dimension sought to characterize both general demographic aspects and certain specifi c aspects 
of the populaƟ ons. In addiƟ on, the poliƟ cal and insƟ tuƟ onal dimension sought to characterize 
poliƟ cal parƟ cipaƟ on and insƟ tuƟ onal environment. The economic dimension purpose was to 
establish indicators that would demonstrate the diversity of exisƟ ng economic relaƟ ons in relaƟ on 
to individuals or regional economies as a whole. The environmental dimension was chosen broadly 
to characterize the more general condiƟ ons of natural resources uses and their implicaƟ ons for 
the populaƟ on and economic acƟ viƟ es, as well as their refl ecƟ ons for the development.

Taking into account the importance of family farming and the recogniƟ on of its potenƟ al 
to arouse local economies in the context of rural development studies (SCHNEIDER, 2010), this 
work seeks to analyze whether family farming is a major factor in explaining the level of rural 
development. Therefore, it is relevant to understand the meaning of family farming. The Food 
and Agriculture OrganizaƟ on of the United NaƟ ons (FAO) defi ned family farming as:

A means of organizing agricultural, forestry, fi sheries, pastoral and aquaculture producƟ on 
which is managed �Ä� operated by a family and predominantly reliant on family labor, inclu-
ding both women’s and men’s. The family and the farm are linked, co-evolve and combine 
economic, environmental, social and cultural funcƟ ons. (FAO, 2013, p. 2).

Regarding the aspects related to the strengthening of family agriculture, Sousa et al. 
(2015) report that the use of technology in the land factor, the producƟ on value, the degree of 
integraƟ on with the market and the intellectual dimension of farmers play an important role in 
the compeƟ Ɵ veness of this social category. Buainain and Souza Filho (2006) also highlights some 
ways to strengthen family agriculture, such as the addiƟ on of value to their products; public policy 
instruments that enable the sustained compeƟ Ɵ veness of enterprises; technical assistance and 
rural extension; the management of rural property and the management of forms of organizaƟ on.

In Brazilian regions, Sangalli and Schlindwein (2013) emphasize the importance of knowing 
the indicators involving family agriculture for planning rural development programs that meet the 
specifi c characterisƟ cs. The authors point out that, even with more modest producƟ vity rates, 
family farming contributes to the Brazilian agribusiness, especially the number of occupaƟ ons 
and the generaƟ on of income to a large number of families who depend on land for their survival.
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From the foregoing, it is important to understand the rural development not only as a 
phenomenon closely related to economic growth, but that includes factors of diff erent dimensions 
that infl uence this development. This research aimed to determine whether family agriculture 
can be an important factor in explaining the level of rural development in the municipaliƟ es 
of Minas Gerais, and, to do so, it is also important to highlight the condiƟ oning factors for the 
strengthening and compeƟ Ɵ veness of this social category.

3 METHODOLOGICAL PROCEDURES

The methodological approach of this study is presented in this secƟ on. The analyƟ cal sample 
is the state of Minas Gerais, and the analysis units are its 853 municipaliƟ es. In this study, severe 
outliers (values greater than or equal to 3 interquarƟ le range down the fi rst quarƟ le or above the 
third quarƟ le) were excluded from analysis. Thus, 26 municipaliƟ es were removed totaling 827.

For the operaƟ onalizaƟ on of the methodological procedures of quanƟ taƟ ve nature, a 
secondary database was composed from the following sources: Atlas do Desenvolvimento 
Humano no Brasil; Departamento de InformáƟ ca do SUS (DATASUS); Data Social; InsƟ tuto Brasileiro 
de Geografi a e Estaơ sƟ ca (IBGE); InsƟ tuto de Pesquisa Econômica Aplicada (IPEA); Índice Mineiro 
de Responsabilidade Social (IMRS). The SoŌ ware StaƟ sƟ cal Package for Social Sciences (SPSS) was 
used for staƟ sƟ cal processing of data that refer to a cross-secƟ on for the 2010 period.

The factor analysis technique was used for the extracƟ on of the determinants of rural 
development for the municipaliƟ es of Minas Gerais. To this end, sixteen variables that have a 
posiƟ ve theoreƟ cal expectaƟ on for rural development were selected. Table 1 shows the variables 
and the theoreƟ cal background, based on the elements presented in the literature review. 

The variables used in this research corroborates the characterisƟ cs of the dimensions 
of rural development menƟ oned in Conterato, Schneider and Waquil (2007). For example, in 
accordance with the variables employed by the authors, the elements are related to the values of 
diff erent economic sectors, not only the rural sector. Other factors such as the characterisƟ cs of 
households in the social dimension; the parƟ cipaƟ on in the insƟ tuƟ onal and poliƟ cal dimension; 
and the environmental preservaƟ on in the environmental dimension were considered.

Table 1 – Variables used in the factor analysis and theoreƟ cal background
Dimension Variables TheoreƟ cal Background

Economic

Per capita spending on agriculture (%) Word Bank (2006)
Per capita spending on educaƟ on (%) IPEA (2011)
Per capita spending on infrastructure (%) Buainain and Souza Filho (2006)
Per capita spending on health (%) IPEA (2011)
Farming and livestock's contribuƟ on to Value Added (%) Word Bank (2006)

Social

Households with treated water (%) Jorge and Moreira (1995)
Households with collected waste (%) Jorge and Moreira (1995)
Households with sewage treatment (%) Jorge and Moreira (1995)
Households with electricity (%) Buainain and Souza Filho (2006)

PoliƟ cal-
insƟ tuƟ onal 

Enrollment rate in elementary school (%) Veiga (2000)
Enrollment rate in high school (%) Veiga (2000)
AƩ endance in the fi rst round of elecƟ ons (%) Jorge and Moreira (1995)

Demographic Rural households out of extreme poverty (%) Graziano da Silva (2002)
Employed personnel the farming and livestock sector (%) Graziano da Silva (2002)
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Dimension Variables TheoreƟ cal Background

Environmental AtlanƟ c Rainforest area (%) Abramovay (2000)
Sustainable use area (%) Abramovay (2000)

Source: Authors.

The method of principal components was used for the extracƟ on of the factors and the 
Kaiser-Meyer-Olkin (KMO) measure was used to extract the number of factors required to describe 
the data in which explained variance is greater than one (PESTANA; GAGEIRO, 2008). Also, in 
order to assess the adequacy of the data, the BartleƩ  test was applied and test needs to be 
staƟ sƟ cally signifi cant, i.e., p < 0.05. The Varimax orthogonal method was used for the rotaƟ on 
of the main components (HAIR et al., 2009).

According to Kageyama (2004), the (economic, social, cultural, poliƟ cal) development is a 
complex concept and can only be defi ned through simplifi caƟ on, including “decomposiƟ on” of 
some of its aspects and “approach” by some forms of measures. In this paper, rural development 
is measured through the Rural Development Index (RDI), calculated based on the scores obtained 
in the factor analysis:

  
(1)

Where: Fmin and Fmax are the minimum and maximum values observed for the j-th factor 
score of the i-th Minas Gerais municipality. In the construcƟ on of the Rural Development ParƟ al 
Index of the i-th municipality, the following equaƟ on was defi ned:

  
(2)

Where: IDRi is the parƟ al index of the i-th municipality, Fi represents the factor scores and 
Wi refers to the proporƟ on of explained variance to each factor. For the construcƟ on of the Rural 
Development Index (RDI), 100 was considered, by interpolaƟ on, the greatest value and, thus, it 
is aƩ ributed to municipaliƟ es a hierarchy.

According to Pestana and Gageiro (2008), considering the mulƟ nomial logit model with a 
nominal dependent variable with three classes, the dependent variable Y can assune the value 
of any of the three classes. However, it is necessary to standardize the system for a category of 
the dependent variable, and one of the coeffi  cients related to one of the classes must be set 
equal to 0. Thus, taking ẞ0 = 0, the chances of occurring each of the classes of the dependent 
variable related to the reference classes 0 are:

  
(3)

  

  
(4)

The mulƟ nomial logit model was used in the analysis of rural development and its relaƟ on 
to family farming with reference to the variables shown in Table 2.
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Table 2 – Variables used in the mulƟ nomial logit model and theoreƟ cal background

Variables TheoreƟ cal Background

Employed in family farming

Buainain and Souza Filho (2006);
Sangalli and Schlindwein (2013);

Sousa et al. (2015)

Family farmers with high school educaƟ on
Family farming establishments with producƟ on
Family farming establishments with tractors
Family farming establishments that contracted rural credit
Family farming establishments that received technical assistance
Source: Authors.

 In this work, the menƟ oned indicators were used in order to invesƟ gate the relaƟ onship 
between the explanatory variables related to family farming and a categorical variable represenƟ ng 
the degree of rural development of the Minas Gerais municipaliƟ es, calculated through RDI.

4 RESULTS AND DISCUSSION

In this secƟ on, the results of the study are presented, interpreted in the light of the 
theoreƟ cal background.

4.1 Rural development in the state of Minas Gerais

Factor analysis revealed that the variables presented good adjustment, according to 
the KMO test with coeffi  cient of 0.686, and staƟ sƟ cal consistency, confi rmed by the BartleƩ ’s 
sphericity test, signifi cant at the 1% level of probability. AŌ er the rotaƟ on of the main components, 
the Varimax orthogonal method was used, retaining the factors that exhibit higher factor 
loadings for the summarizaƟ on of the 16 variables that characterize diff erent dimensions of 
the rural development. These variables were compiled into six factors taking into account the 
characterisƟ c root (eigenvalue) greater than one. It is noted by Table 3 that the extracted factors 
explain, together, 67.41% of the total data variance. Table 4 shows the factor loadings and the 
commonaliƟ es of the retained factors.

Table 3 – CharacterizaƟ on of the extracted factors
Factor CharacterisƟ c Root Variance Explained by the Factor (%) Accumulated Variance (%)

1 2,77 17,35 17,35
2 2,34 14,65 32,00
3 1,66 10,36 42,36
4 1,37 8,56 50,92
5 1,32 8,26 59,18
6 1,31 8,23 67,41

Source: Authors. Research results.
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Table 4 – Matrix of the determinant factors of rural development
Variables/Factor 1 2 3 4 5 6
Households with collected waste (%) 0,927
Households with treated water (%) 0,862
Households with sewage treatment (%) 0,825
Households with electricity (%) 0,651
Per capita spending on educaƟ on (%) 0,835
Per capita spending on health(%) 0,829
Per capita spending on infrastructure (%) 0,783
Per capita spending on agriculture (%) 0,539
Enrollment rate in high school (%) 0,859
Enrollment rate in elementary school (%) 0,852
Sustainable use area (%) 0,796
AtlanƟ c Rainforest area (%) 0,793
Rural households out of extreme poverty (%) 0,810
AƩ endance in the fi rst round of elecƟ ons (%) 0,759
Employed personnel in the farming and livestock sector (%) 0,841
Farming and livestock's contribuƟ on to Value Added (%) 0,697
Source: Authors. Research results.

The six retained factors were named: social aspects, sectoral public investment, insƟ tuƟ onal 
aspects, environmental aspects, poliƟ cal and demographic aspects and condiƟ ons of farming 
and livestock acƟ viƟ es. The factors are described below:
Factor 1 - Social aspects: This factor has the greatest variance, corresponding to 17.35% of the 
total variance. That is, the factor that most contributed to the promoƟ on of rural development 
in this study. The variables that compose it are associated with quality of life and people’s well-
being, since they are related to basic sanitaƟ on (waste collecƟ on, water and sewage treatment) 
and access to electricity, which, as Buainain and Souza Flho (2006) report, is a key infrastructure 
condiƟ on for the success of agricultural acƟ viƟ es. Melo and Parré (2007) and Matosinhos, Ferreira 
and Campos (2017) also highlighted in what way electricity is an important factor associated with 
the structure required for producƟ on in rural areas.
Factor 2 - Sectoral Public Investment: This factor is associated with the way in which public 
investment is directed to diff erent sectors, such as educaƟ on, health, infrastructure, farming and 
livestock. It is worth noƟ ng that public spending in diff erent sectors aff ect the improvements of 
the municipaliƟ es’ development, because, as demonstrated by an IPEA research (2011), public 
expenditure in diff erent areas increases both GDP and the income of the populaƟ on.
Factor 3 - InsƟ tuƟ onal Aspects: This factor is linked to the insƟ tuƟ onal aspects related to 
educaƟ on access. As evidenced by Veiga (2000), access to educaƟ on is an essenƟ al element in 
improving income and reducing poverty, which is an important aspect for the promoƟ on of rural 
development. 
Factor 4 - Environmental Aspects: It is associated with the preservaƟ on of the environment. 
Navarro (2001) reports how sustainable rural development, which is related to acƟ ons guided 
from the perspecƟ ve of environmental standards, has gained ground in the agendas of discussions 
on the studies covering rural environment. At this juncture, preserving nature becomes a key 
issue for the development of rural acƟ viƟ es, for the protecƟ on requirements to the environment 
are increasingly strict. 
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Factor 5 - PoliƟ cal and Demographic Aspects: The variable aƩ endance in the fi rst round of 
elecƟ ons is the number of voters who aƩ end this turn in relaƟ on to the total number of registered 
voters (a proxy for poliƟ cal parƟ cipaƟ on), represenƟ ng the poliƟ cal aspect of this factor. Graziano 
da Silva (2002) reveals how poverty is an obstacle to development processes. Therefore, the 
greater the number of people living in rural areas and are out of extreme poverty, the beƩ er 
tends to be the rural development level of the municipality.
Factor 6 - CondiƟ ons of Farming and Livestock acƟ viƟ es: It portrays the condiƟ ons of farming 
and livestock acƟ viƟ es of the municipaliƟ es. The variable employed personnel in the farming and 
livestock sector represents how the creaƟ on of occupaƟ ons is important for rural development 
in order to aƩ ract and retain populaƟ on (GRAZIANO DA SILVA, 2002) and boost local economies 
(VEIGA, 2000). The farming and livestock’s contribuƟ on to Value Added is an indicator that 
measures the economic performance of the sector. Melo and Parré (2007) also found a 
determinant factor of rural development related to the structure and economic performance of 
the agricultural sector, adding variables related to labor producƟ vity in agriculture and municipal 
agricultural income.

The set of extracted factors represents aspects related to rural development that determine 
compeƟ Ɵ ve advantages to municipaliƟ es. The process of rural development also contributed to 
the improvement of the indicators used in this study to the composiƟ on of the strategic factors. 
Upon compleƟ on of the factor analysis, it was calculated the Rural Development Index (RDI) for 
the Minas Gerais municipaliƟ es based on factor scores and characterisƟ c root values. 

Reparametrized the index, it was found that the minimum value found was 35.37 and 
refers to the municipality of Japonvar, located in the North of Minas Gerais. Maripá de Minas, 
however, located in the region of Zona da Mata, presented the greatest RDI. When comparing 
the RDI of these municipaliƟ es with the Municipal Human Development Index (MHDI), calculated 
by the United NaƟ ons Development Programme (UNDP), it can be observed that, according to 
the classifi caƟ on criteria of the UNDP, Japonvar and Maripá de Minas presented average (0.618) 
and high (0.749) MHDI. This shows that, for the municipality of Japonvar, human development 
condiƟ ons (which involves the longevity, educaƟ on and income dimensions) are beƩ er when 
compared to the level of rural development. The Maripá de Minas municipality presented good 
results for both indicators, confi rming its development character.

In order to classify municipaliƟ es into groups, it was considered 0.5 standard deviaƟ on 
from the mean. The municipaliƟ es considered with high degree of development were the ones 
that had results higher or equal to the mean plus 0.5 standard deviaƟ on. MunicipaliƟ es that 
presented results between 0.5 standard deviaƟ on above and 0.5 standard deviaƟ ons below 
mean were grouped as municipaliƟ es with average development. For municipaliƟ es with average 
development, is grouped with those results. The municipaliƟ es with low development were the 
ones that had results lower or equal to the mean minus 0.5 standard deviaƟ on. Figure 1 shows 
how the municipaliƟ es of diff erent groups are distributed in the territory of the state of Minas 
Gerais, according to their RDIs.
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Figure 1 – Minas Gerais state area divided based on municipaliƟ es’ RDI
Source: Authors. Research results.

It is possible to observe the dispariƟ es between the municipaliƟ es of Minas Gerais on 
the map. It is noted that the largest number of municipaliƟ es with low rural development is 
concentrated in the north, Vale do JequiƟ nhonha and Vale do Mucuri regions. On average, the 
municipaliƟ es of these regions presented the RDI (56.60; 61.06; 61.75; respecƟ vely) lower than 
the state average (63.65), which emphasizes their low development. These results are similar 
to the fi ndings of Moura et al. (2013), which calculated a Rural Development Index (RDI) for 
Minas Gerais and an index of the demographic, social, economic and environmental dimensions. 
The authors reported that the municipality with the lower IDR and lower rate of the economic 
dimension is located in the northern region of the state and the municipality with the lowest 
rate of the environmental dimension is in the Vale do Mucuri.

The RDI values for low-income municipaliƟ es coincide with the Human Development Index 
(HDI), which is available in the Human Development Atlas in Brazil. The HDI of the North (0.62), 
the JequiƟ nhonha Valley (0.49) and the Mucuri Valley (0.60) are lower than the state average 
(0.67). The HDI shows that the situaƟ on is even more criƟ cal in the JequiƟ nhonha Valley. Silva and 
Filho (2009) explained it by poinƟ ng out the reasons, which are the adverse climaƟ c condiƟ ons, 
the poor condiƟ on of soil and the low producƟ vity of agricultural crops. These factors make the 
survival diffi  cult, especially in rural areas where a large part of the populaƟ on lives.

It was also found that most of the municipaliƟ es with high rural development is located in the 
Triângulo Mineiro and Alto Paranaíba, Metropolitan and Zona da Mata regions. The other regions 
of Minas Gerais had a higher number of municipaliƟ es classifi ed with medium development. 
These results corroborate the study by Moura et al. (2013), which found that the Minas Gerais 
municipality with the highest rural index for the economic dimension is located in the Zona da 
Mata region. As well as in regions with low rural development, IDR values also resemble the 



INTERAÇÕES, Campo Grande, MS, v. 19, n. n. 4, p. 827-843, out./dez. 2018

838 Luana Ferreira dos Santos, Marco Aurélio Marques Ferreira, Ana Paula Teixeira de Campos

HDI for regions with high development. The HDI of Triângulo Mineiro and Alto Paranaíba (0.71), 
Zona da Mata (0.67) and Metropolitan (0.69) are higher than average. In Zona da Mata region 
it is equal the state average (0.67). The study by BiƩ encourt and Lima (2014) on the profi le of 
rural development of the Triangle and Alto Paranaiba regions highlights the characterisƟ cs of 
these locaƟ ons. The high rates of job creaƟ on, the land quality, the strategic locaƟ on for the 
producƟ on fl ow and the major investments in agribusiness that some municipaliƟ es have received 
are potenƟ aliƟ es of these regions in terms of rural area development. Therefore, this research 
also states the high rural development noƟ ced in this region. 

The results of this research reveal the importance of deepening the analysis of rural 
development in regional contexts, as done in some studies, which showed how high and low 
levels of development are concentrated in specifi c regions (MELO; PARRÉ, 2007; CONTERATO; 
SCHNEIDER; WAQUIL, 2007; MOURA et al., 2013; BITTENCOURT; LIMA, 2014; MATOSINHOS; 
FERREIRA; CAMPOS, 2017). This shows that some constraints present in the regions of the state 
of Minas Gerais, such as the IDHM, can explain what leads these localiƟ es to perform diff erently 
in the IDR. In addiƟ on, although the IDR shows a panorama of how the state of Minas Gerais is 
divided in relaƟ on to the level of rural development and how this division reveals diff erences 
of performance, it is worth menƟ oning that, according to Conterato, Schneider and Waquil ( 
2007), the state of rural development of a region is also the result of historical processes of 
social changes. 

4.2 Family agriculture and rural development in Minas Gerais

 The RDI calculaƟ on allowed rank the Minas Gerais municipaliƟ es regarding the level of 
rural development. Thus, the nominal dependent variable (y) was grouped into 3 categories 
to perform the mulƟ nomial logit model and the municipaliƟ es with high rural development (y 
= 0) were used as reference category. The proporƟ onal distribuƟ on of the model most of the 
municipaliƟ es are part of the medium category (333), followed by the high (259) and low (235) 
rural development categories. 

The model was signifi cant at 1%, which indicates that at least one independent variable 
has considerable power to explain the phenomenon in quesƟ on and all variables were signifi cant 
less than 5% probability. Table 5 shows the variables used in the staƟ sƟ cal model and their 
respecƟ ve coeffi  cients and signifi cances, as well as the odds raƟ o, considering the three groups 
of municipaliƟ es. The reference to groups 1 and 2 (medium and low rural development) were 
the municipaliƟ es classifi ed with high level of rural development. That is, the table shows the 
classifi caƟ on only for these two groups, since the group of high development was selected as 
the reference category.
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Table 5 – Rural Development predicƟ on model
Group 1 Variables EsƟ mated Coeffi  cient Signifi cance Exp Odds raƟ o

Average Rural 
Development

AFENSMED 0,009 0,698 1,009
ESTAFCR 0,023 0,145 1,024
ESTAFPROD 0,013 0,191 1,013
ESTAFTRAT 0,015 0,010 1,015
OCUPAF -0,001 0,005 0,999
ESTATEC -0,003 0,003 0,997

Group 2 Variables EsƟ mated Coeffi  cient Signifi cance Exp Odds raƟ o

Low Rural 
Development

AFESMED 0,083 0,005 1,083
ESTAFCR 0,049 0,002 1,050
ESTAFPROD 0,030 0,010 1,030
ESTATRAT 0,010 0,092 1,010
OCUPAF -0,001 0,100 0,999
ESTATEC -0,005 0,000 0,995

Source: Authors. Research results.

The coeffi  cients of the independent variables (AFENSMED, ESTAFCR and ESTAFPROD) 
were not signifi cant when comparing the group of municipaliƟ es with medium development in 
relaƟ on to the ones with high rural development group, which means that the impact of these 
variables for this group is null. The remaining variables were signifi cant at 5% for this group. 
When the group of municipaliƟ es with low rural development was compared with the high rural 
development group, all variables were signifi cant at 5% (AFENSMED, ESTAFCR, ESTAPROD and 
ESTAFATEC) and at 10% (OCUPAF and ESTAFTRAT).

Values greater than one for the odds ratio increase the probability of rating the 
municipaliƟ es in the high rural development group, while values lower than one decrease such 
probability. Therefore, the variables AFENSMED, ESTAFCR, ESTAPROD and ESTAFTRAT increase 
the likelihood of the municipaliƟ es of the low rural development group to be included in the 
high rural development group, as well as the variable ESTAFTRAT increase this probability to the 
municipaliƟ es of the medium rural development group. The variables OCUPAF and ESTAFATEC, 
however, reduce this probability for both groups.

As in a regression model, each coeffi  cient must be interpreted as an esƟ mate of the eff ect 
that an independent variable produces on the dependent variable, keeping constant the others. 
In the mulƟ nomial logit model, the regression is expressed in terms of the natural logarithm of 
the odds raƟ o. So, there are the following regressions:
Group 1: -0,314 + 0,015ESTAFTRAT - 0,001OCUPAF – 0,003ESTAFATEC
Group 2: -1,698 + 0,083AFENSMED + 0,049ESTAFCR + 0,030ESTAPROD + 0,010ESTAFTRAT 
-0,001OCUPAF – 0,005ESTAFATEC

Thus, for municipaliƟ es classifi ed in the medium rural development group (group 1), when 
increasing by 1 unit the number of establishments in the family farmer with tractor, there is an 
increase of 0,015 in the logarithm of the odds raƟ o of belonging to the high rural development 
group. In contrast, an increase of 1 unit in the number of employed people in family farming 
and in family farming establishments that received technical assistance, there is a decrease of 
0.001 and 0.003 in the logarithm of the odds raƟ o of having a high level of rural development.

Fo r municipaliƟ es classifi ed with a low level of rural development (group 2), when 
increasing by 1 unit the number of family farmers with high school educaƟ on, family agriculture 
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establishments that contracted rural credit, family agricultural establishments with producƟ on and 
with tractor, there is an increase of 0.083; 0.049; 0.030; 0,010, respecƟ vely, in the logarithm of 
the odds raƟ o of belonging to high rural development group. On the other hand, a 1-unit increase 
in the number of employed people in family farming and in family farming establishments that 
received technical assistance, there is a decrease of 0.001 and 0.005 in the logarithm of the odds 
raƟ o of having a high level of development rural.

The literature shows that all these aspects (rural credit, technical assistance and rural 
extension (BUAINAIN; SOUZA FILHO, 2006), producƟ vity (SANGALLI; SCHLINDWEIN, 2013), 
mechanizaƟ on and formal instrucƟ on (SOUSA et al., 2015) are contribuƟ ons that indicate the 
strengthening of family farming and are favorable to rural development processes. Sousa et al. 
(2015) revealed a low compeƟ Ɵ veness of family agriculture associated with aspects such as the 
low frequency of the use of technical assistance and low machines and equipment. However, in 
this study, for the two regressions, the variables OCUPAF and ESTAFATEC showed an unexpected 
signal varying inversely with the level of rural development. The other variables in both cases 
showed a posiƟ ve relaƟ onship with rural development, which was expected.

A possible explanaƟ on for the negaƟ ve sign of the variable OCUPAF may be related to 
producƟ vity. Since all variables were relaƟ vized by the number of family farming establishments, 
this means that in municipaliƟ es with the highest number of employed people in family farming 
per establishment there may be a lower producƟ vity of work. However, it is important to 
highlight that the family farming establishments reveals a diversifi caƟ on of agricultural products 
in comparison to commodiƟ es systems, where the producƟ vity is measured in large-scale. 
Therefore, the great deal about family farming should not be measure only buy the producƟ vity. 

For the variable ESTAFATEC, which is the number of establishments that receive technical 
assistance in relaƟ on to the total of family farming establishments, it was considered the technical 
assistance of federal, state and local government agencies. It is assumed that in municipaliƟ es 
where rural areas are more developed and farmers are organized in associaƟ ons or cooperaƟ ves, 
these organizaƟ ons provide technical guidance to farmers on their properƟ es. In addiƟ on, many 
farmers also use the support of private companies or hired professionals. Therefore, these 
elements are possible explanaƟ ons for the unexpected behavior of this variable.

Table 6 shows the success rate for each category and the overall performance of the 
model. The highest percentage of correct answers for raƟ ngs was for the category of medium 
rural development. The total percentage of cases classifi ed correctly is 45.6%. It is noteworthy 
that the predictor variables used in the model correspond to important aspects for the analysis 
of the relaƟ onship between family agriculture and rural development, as they are mechanisms 
related to the strengthening and compeƟ Ɵ veness of this social category.

Table 6 – Performance of the mulƟ nomial logit model Predicted

Observed Predicted
0 1 2 Correct percentage

0 59 158 33 23,6%
1 48 236 51 70,4%
2 28 130 80 33,6%

Overall percentage 16,4% 63,7% 19,9% 45,6%
Source: Authors. Research results.
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Given that the guiding concepƟ on of rural development used in this study takes as reference 
a new model that seeks, among other things, to enhance the economies of scope rather than 
the economies of scale and the pluriacƟ vity of rural households,  this work seems to confi rm the 
importance of encouraging iniƟ aƟ ves that contribute to the link between strengthening family 
agriculture and promoƟ ng rural development, through sectorial public policies. 

5 FINAL CONSIDERATIONS

The change in focus of agricultural modernizaƟ on model for the approach of rural 
development in Brazil brought up the need to consider rural development as a phenomenon of 
mulƟ -sectoral and mulƟ dimensional nature that involves various actors, considering the dynamics 
that goes in rural environment beyond the agricultural and farming systems. In addiƟ on, it is 
emphasized the importance of a development model capable of ensuring the food supply of the 
populaƟ on, but at the same Ɵ me able to generate income and contribute to the eradicaƟ on of 
poverty in rural areas.

Through the proposed analysis, it became possible to know the determinant factors of 
rural development of Minas Gerais municipaliƟ es, which were defi ned as: social aspects, sectoral 
public investment, insƟ tuƟ onal aspects, environmental aspects, poliƟ cal and demographic 
aspects and condiƟ ons of farming and livestock acƟ viƟ es. The RDI results show that most of the 
municipaliƟ es falls within the category of medium rural development followed by the categories 
high and low development. Much of municipaliƟ es with high rural development is located in the 
Alto Paranaíba, Zona da Mata and Metropolitan regions and the largest number of municipaliƟ es 
with low rural development is concentrated in the regions of Vale do JequiƟ nhonha and Vale do 
Mucuri. The municipaliƟ es of the average rural development group are widespread throughout 
Minas Gerais territory.

The mulƟ nomial logit model was used to verify if family farming can be an important 
factor to explain the rural development level of Minas Gerais municipaliƟ es. With the group of 
municipaliƟ es with high rural development as reference category, it was found that the model 
showed 45.6% of cases classifi ed correctly, i.e., for that percentage of municipaliƟ es, family 
farming is able to explain the level of rural development. It is noteworthy that the search for the 
predictor variables was one of the limitaƟ ons of this study, given the low degree of updaƟ ng of 
the offi  cial databases that include variables related to family farming.

The results obtained through this study emphasizes the need for guidance from State acƟ ons 
(effi  cient allocaƟ on of public resources and the development of public policies, for example) 
aimed at promoƟ ng the development of the regions with the highest number of municipaliƟ es 
that had low rural development. Indeed, knowing these diff erences between the municipaliƟ es 
contributed to the targeƟ ng of state acƟ ons to locaƟ ons with lower levels of development, which 
consƟ tutes a useful tool for decision makers and the development of public policies that deal 
with the crucial points that should be addressed in a rural development model.
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