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Abstract

The socioeconomic impacts arising from the change in the traditional productive systems for sugar cane have
caused weightings. This article proposes to investigate the socioeconomic characteristics and impacts of the use
of the land with cane field, by using municipal indicators and agricultural establishments of Quirindpolis. The
field survey used margin of sampling error of 5% and a confidence level of 95%, sampling 58 establishments
and aiming to analyze their characteristics and impacts in function of this change by means of socioeconomic
indices proposed, statistical tests and correlations. We used the survey methodology applying inferential
statistical techniques, cluster analysis, Spearman correlation tests of normality (Kolmogorov-Smirnov and
Shapiro-Wilk) and hypothesis tests (Wilcoxon Test). The analysis of the socioeconomic indices approached two
perspectives. In the Municipal Prospect, found that the indexes: IFDM-2005 [0.6713], IFDM-2016 [0.8387] and
IFDM-V [0.1996]. The indices show the range of a high municipal development. In the analysis of agricultural
establishments, the indices assessed the following values: rural exodus [-0.09], succession [1.44], association
[3.75], rural heritage [-0.44 and -0.04] and overall remuneration [0.57]. About land use change, it was detected
that occurred mostly in pastures converted to sugar cane; there is a correlation between the indices that the
Wilcoxon tests confirmed the statistical significance at the level of 5% (p-value). It is concluded that the
socioeconomic impacts promoted from change in land use of traditional productive systems for sugar cane were
overwhelmingly positive and promoted the development in a view of municipal and agricultural establishments
in the period studied.
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1. Introduction

Brazil is recognized as a world leader in agricultural production, even with the producer of agribusiness
coexisting with high taxes rates, high logistics costs, bureaucracy, among other limiting factors. The growth in
agricultural production has been high in recent years, the data shows that the agribusiness sector has remained as
a pillar of Gross Domestic Product (GDP) of Brazil, according to research by the Center for Advanced Studies in
Applied Economics (CEPEA), Esalq/USP, in partnership with the National Confederation of Agriculture (CNA)
the participation of agribusiness contributed 23.5% to the GDP national in 2017, being responsible for
approximately 37% of jobs and 41% of our exports in 2016 , thus help to prevent the advance of inflation in
2017 (CEPEA, 2018A).

The culture of sugar cane appears in this scenario of strength of the business sector of agriculture with very
strong growth in recent years because of the need for renewable fuels and promoting impulse to economy. In
addition, this sector increasing was consolidated by the growing interest in alternative energy sources and
renewable fuels with less impact to the environment (Gilio & Moraes, 2016). In the center-west region, the state
of Goiés has received in recent years, the larger investments of the sugar-alcoholitics sector and increased their
participation very significantly in national and international markets, inducing a strong impact on the economy,
land use and social issues that have sued recent studies, once that, consequently, agricultural production has been
moved to other regions and even restricted in function of this phenomenon (Trindade, 2015; Petrini et al., 2017).
Specifically, the state of Goias jumped to 200,048 tons in 2005 to 69,726,355 tons of sugar cane in 2016, being
ranked as the second largest national producer, only lagging of Sdo Paulo, with 354,353,922 tons, according to
the census of agriculture in 2017 (IBGE, 2018a).
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The research undertaken focused in an original way directly with the agricultural producer establishments of
sugar cane, with geographically restricted Jocus to Quirinopolis region, located in Goids southwestern.
Quirinépolis was chosen for its uniqueness and specificity, staying in first place in the ranking of municipalities
producers of sugar cane in Goias and secondly in this question, considering the whole of Brazil, with the
production of 7,142,253.25 tons of sugar cane, in accordance with the Census of Agriculture 2017 (IBGE,
2018a). In this perspective, the agricultural establishments of Quirinopolis are important for the agricultural
economy of Goias and the country, where studies on the change of the productive system (cattle, crops of corn,
soybean and sorghum for sugar cane) in rural establishments contribute to the evaluation of the socioeconomic
indicators and for regional development (Dzanja, 2018).

Recent studies have analyzed the impacts of the expansion of sugarcane planting for the Agribusiness of biofuels,
increasing the perception of problems mainly for environmental and social order, as in the management and
occupation of the land, with the workers, small landowners and the local community (Petrini et al., 2016, 2017,
Trindade, 2015; Gilio & Moraes, 2016). Within the context of the dimensions of research, the article focuses on
the central problem in social and economic spheres from the perception of the owners of the agricultural
establishments, as well as the socioeconomic development due to the municipality, differentiating itself, thus,
further studies on the insertion of the cultivation of sugar cane. This article contributes with other studies
(Assuncgdo et al., 2016; Garrett et al., 2013), since also goes on topics relating to productive economies of scale
offered by agribusiness, factor that provides the reduction of production cost, and may induce individuals to sell,
rent or convert pastures or soy in sugar cane, modifying the land use.

A new vision that has been placed in debate with the advent of the expansion of the productive cultivation of
sugar cane involves the fact of its competition with the agricultural production of food and its negative impacts
on the exchange of land use (Maroun & Rovere, 2014; Dauvergne & Neville, 2010). The current study enables to
identify, regarding the use of land, crops replaced with the change promoted with this expansion in a
consolidated region with high index of production in agriculture (IBGE, 2018a). Regarding the socioeconomic
issues, Oliveira et al. (2014b) presents the research results, which demonstrates improvements in average
socioeconomic indicators in producing regions of sugar cane. It was also found that the migratory flow to the
work related to the sugar cane has been absorbed through the creation of formal jobs expressed by the variable
employment and income of the FIRJAN Index of Municipal Development (IFDM). The proposal of this study is
important not only because it presents a series of indices that allow analysis, but also makes it possible to
identify the strengths and weaknesses and compare with counterparts, as stipulates Simms et al. (2014), with the
use of indicators from a tool of benchmarking proposal to rural communities in Newfoundland and Labrador,
Canada.

Many studies have been published seeking to understand the impacts of economic, social, environmental (Santos
et al., 2017; Trindade, 2015; Oliveira et al., 2014b; Medina et al., 2015) and, above all, pointing out the
mechanisms for the sustainability of the sugar cane industry (Gilio & Moraes, 2016; Spera et al., 2017). Clearly,
the vast majority of the studies are directed to issues of economic and environmental sustainability, but the social
issues still need to be further studied. There are several scientific studies that suggest benefits for the population
of the regions of expansion of the sugar cane industry in Brazil, citing, mainly, the generation of employment
and income (Mangoyana et al., 2013; Ribeiro, 2013). In Brazil, the governments at the federal and state have
proposed regulations with the regulatory function, in the perspective of reducing the social and environmental
impacts that the deployment of the cultivation of sugar cane and the agro-industry can promote, even proposing
zoning laws, environmental regulations and promoting agreements in area of labor rights (Duarte et al., 2013).

In this context, a plausible hypothesis relates that the socioeconomic impacts relating to the characteristics of the
change in the productive system for sugar cane indicate that the relationship between remuneration X costs;
immigration X emigration and technical preparation of the owners in the context of agricultural establishments
were positive and in growth occurred in the municipal development Index FIRJAN, in the period studied. The
study included empirical producers’ considerations and assumes that the exodus rate directly impacts on the
quality of conservation of divisions and cattle pen in these properties. Through the above, it is possible to use the
data and information from the article for benchmarking and not only be used as a list of indices, providing rural
leaders a “ scoreboard information” that contributes in the process of preparing strategies for the development
(Simms et al., 2014), since the objective of this study is to explore the relationship between the characteristics of
the owners, agricultural establishments with the indicators of the social dimension and the economic dimension,
noting the main impacts of land use change on the basis of the indices proposed by the municipality of
Quirinodpolis, the largest producer of sugar cane of Goias and second largest producer of Brazil (IBGE, 2018a).
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2. Method

In this section, we present the parameters used para create a dashboard Key Performance Indicator (KPI) to
evaluate the growth of development in the context of municipal indicators and an empirical model for analysis of
the development of agricultural establishments producers of sugar cane in Quirindpolis, Goias State, Brazil. In
the perspective of the municipality, the Municipal Development Index FIRJAN (IFDM) indicator, which values
the level of socioeconomic development of a municipality, which enabled us to verify the impact of the
expansion of the productive system of sugar cane from the variables contained in the dimensions of education,
health, employment and income. Already inside of the perspective of local agricultural establishments, it was
necessary to develop a list of indices aiming to probe the impacts on land use and the agriculturist that changed
its production system in rural property.

The field research was carried out in the period from June 2018 to February 2019, with the owners based on the

characteristics of its agricultural establishments that are located in the rural 21 microregions of the municipality of

Quirinoépolis. The municipality is geographically located in the coordinates: 18°26'52" south latitude and 50°27'07"
west longitude, its average altitude of 541 meters, located in southwest Goias, in the mesoregion South Goianian

in which covers 15 municipalities are directly linked to the hydrographic basin of the Paranaiba River (IBGE,

2018b).

For sample size calculation, we considered the 67 agricultural establishments producers of sugar cane (IBGE,
2018a), constituting the universe of the research. These agricultural establishments produced 7,142,253.25 tons
of sugar cane in 86,262.056 hectares, according to Census of Agriculture 2017 (IBGE, 2018b). The search for
the calculation of the sample was 95% degree of reliability of the data presented and analyzed. Of this total, we
worked with a margin of sampling error of 5%, investigating a sample with 58 responses from the owners of
agricultural establishments for interviews (Santos, 2016).

2.1 Measures and Covariates

In order to comply with the objectives in relation to agricultural establishments, has undertaken a survey of
quantitative type, with the support of inferential statistics (Cooper & Schindler, 2016), applying in the field
research the survey method (Creswell, 2017). In the collection of data, structured questionnaires were used
printed for the interviews. The focus of the questionnaires was to gather information on the impact promoted by
the change of production system and cultures, contemplating the variables listed in Table 2). The questionnaire
for data collection was divided into two distinct sections. The first section collecting general data about the
profiles of the owners and agricultural establishments, and the second the conceptions about the variables of
research framed in the social and economic dimensions of the productive system of sugar cane.

In the first phase of the research, was applied to the pre-test of the questionnaire in the field to check the rate of
inconsistency between the questions raised, being possible to correct the ambiguity and errors of questions.
Subsequently, they were added to the questionnaire changes and improvements needed in the light of the pre-test.
In the next moment, considering the size of the sample with 58 questionnaires, ran to the field activity by
applying the instrument to the interviewees. It spanned 21 microregions (Sete Lagoas, Pareddo, Cachoeira do
Sao Francisco, Corrego Raso/Fundo, Mandengo, Fortaleza, Confuso, Limeira, Bruacas, Salgado, Cachoeirinha,
Perdizes, Douradinho, Guariroba, Pedra Lisa, Viradouro, Lenda, Inhumas, Alegre, Rosa, Invejosa) and the
headquarters of county from Quirinépolis to obtain the quantity that meets the specified sample.

The research on its universe covers agricultural establishments, as defined by IBGE (2018a), with contractual
relationship for lease and supply of sugar cane linked to sugar-alcoholitics agroindustries exclusively located in
the municipality of Quirinopolis, Goias State, Brazil.

2.2 Research Design

The process of collecting and processing the data of field research was developed in stages: (I) preparation of the
questionnaires and codification of the questions to facilitate access to and linking responses to groups of
agricultural establishments studied; (II) tabulation of data; (III) a preliminary analysis of the data, assessment of
the adequacy of the sample and descriptive measures; (IV) evaluation of the method of extraction of factors and
the decision modeling for the tests and correlations relevant; and (V) exploitation of the data by means of
statistical analysis (Cooper & Schindler 2016; Creswell, 2017). IBM SPSS Statistics 24.0.0.0® and Microsoft
Office Excel® applications were used.

Seeking to determine whether there was a rural exodus in function of the change in the productive system, it was
applied the ¢ test to determine if the average index of Exodus is equal or greater than zero (given the statistical
significance, P < 0.05). When it is verified that the average is greater than zero, then there was a rural exodus;

182



jas.ccsenet.org Journal of Agricultural Science Vol. 11, No. 10; 2019

otherwise, there were not. It is also adjusted the test of correlation for the Index of Exodus and the indices of
rural property, in order to determine the correlations. Performed statistical tests still of normality and hypotheses,
as well as the analysis of clusters.

2.3 Instrumentation and Statistical Analysis

The research carried out in this study developed and articulated the indices in the municipal scope with the
model of the indicator that incorporates all aspects of socioeconomic development adapted from Pereira and
Moreira (2016), allowing an analysis of the database of governmental officials of Brazil with the recognized
methodology of the IFDM.

For better understanding, it is noteworthy that the IFDM, in any dimension evaluated, assigns score that ranges
from 0 to 1, allowing you to classify the municipalities for purposes of comparison and benchmarking (Simms et
al., 2014), by means of reference values, thus the FIRJAN conventionally four categories of development for the
IFDM of municipalities, in which: IFDM between 0.0 and 0.4 = Low stage of development, IFDM between 0.4
and 0.6 = regular development, IFDM between 0.6 and 0.8 = moderate development, and IFDM between 0.8 and
1.0 = high stage of development. The results are composed of variables in three dimensions of development:
IFDM-Employment & Income (IFDM myself), IFDM-Education (IFDM) and IFDM-Health (IFDM-H), as well
as the consolidated index (IFDM), calculated by the arithmetic average of the three indexes segmented (FIRJAN,
2018). The dimensions and variables of the [IFDM, by FIRJAN (2018):

IFDM-Employment & Income-Pillars: formal labor market; Indicators used: generation of formal employment;
absorption of local formal labor; income generation; Avg average formal employment wages; and inequality.
Source: Ministry of Labor and Social Welfare (MTPS).

IFDM-Education-Essential Pillars: education, infant education and quality of education. Indicators used include
enrollment in early infant education; abandonment in deep teaching mental health; age-grade distortion in
elementary school; average daily classroom hours in elementary school; result of Basic Education Development
Index (Ideb) in elementary education. Source: Ministry of Education (MEC).

IFDM-Health-Pillars: primary care, first level society’s contact with thehealth system. Indicators used: number
of prenatal consultations; deaths from ill-defined causes; child deaths due to avoidable causes; and
attention-sensitive hospitalizag@o basic. Source: Ministry of Health (MOH).

The authors, for the analysis from the perspective of the socioeconomic development of the municipality of
Quirindpolis, used the definitions and mathematical models contained in the methodology of calculation of the
FIRJAN (2018), and to assess the impacts of change of the system of production of traditional culture and
livestock for sugar cane, propose the measurement of the variation of the ifdm in time as an indicator. Thus, we
used the ifdm of year of implementation of change (year 2005) and compared them to the IFDM the last year of
the calculation of the indices that was in 2016, obtaining the proportion of the variation of the index. Following
the equation used for the mathematical calculation:

IFDM2005

IFDMyg16 M
where, 1 = constant of the equation; IFDMy = Variation of IFDM; IFDM,,0s = IFDM-Consolidated Index for
the year 2005; [IFDM,g,6 = IFDM-Consolidated Index for the year 2016;

The socioeconomic indicators applied to agricultural establishments in function of the phenomenon of change in
the productive system for sugar cane were offered from a methodological construction in which were grouped
into variables and indicators, in which fall into dimensions, setting an empirical model in the following way:

IFDMy =1 —

Social Dimension-Pillars: Exodus, succession and association. Indicators used: residents before and after
residents, successors and conflict resolution, representation and negotiation. Source: field research.

Economic Dimension-Pillars: rural heritage, revenue and attractiveness of the business. Indicators used include
fences and corrals, remuneration and liquidity, guarantee of income, profitability, production system, state of
health, need for investment and exploitation of the earth. Source: field research.

For convergence of statistical treatments used and implementation of empirical model of analysis of the
socioeconomic impacts, is presented in Table 1, the equations and definitions of the indices proposed to
characterize the change in the productive system in agricultural establishments in kelston.
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Table 1. Rural indicators for the socioeconomic evaluation of the sugarcane production system

Index Equations Description

Measures the number of people who have emigrated from
R R
Exodus (IEcane) IE,,,, = —vious— after agricultural property after the change of the productive system,

R revious
" checking the rural exodus site (linear Scale Rating: [-], “0” [+]).

Measured by the arithmetic average of the values obtained for the
A variables: representativeness, conflict resolution and negotiation,
i

N the perception of the benefits generated by a representative body
(Likert scale by assigning Notes: 1 to 5).

Measures the condition of continuity in the management of rural
business from members of the families of the owners of the
Succession (IS) IS= agricultural establishments. Evaluates if the indicator by means of

linear, positive values if there are successors to the agricultural
establishments.

Measured by the arithmetic average variation of the income of

agricultural property with the change in the productive system for

sugar cane. Is the ratio between the revenues in the year of the last

harvest of traditional culture by revenue established in 2018 with

the sugarcane. The index of total revenue is composed by three

scenarios proposed to fix: Selic Rate (X;), quote the product (X>) in

- INX the Harvest and quote the harvest in dollar (X3)-(linear scale of

Global Remuneration (IGR): N assessment: [-], “0” [+]). For correction with the Selic rate, the

— Rselic
Xi=1- Canegg scenario X, we used the following formula:

S Ly 252
#) —1| x100¢{% ao ano

n oy
=1V

> Remuneration Scenario X;;

Canegg

> Remuneration Scenario Xj; X,=1- Rprod.
> Remuneration Scenario X3. Russ {[(

Canegg
Adopted the BCB methodology (2019). Since the scenarios X, and
X5 used the quotations extracted from the CEPEA (2018B). All
scenarios had the calculations of the remuneration of the sugar cane
by CONSECANA (2018) of 10 July 2018 and the conversion into
dollars on that date by the quotation of Banco Central do Brasil
(BCB, 2019).

The index measured by the weighted average of the extension (with
Rural Patrimony (IRP): weight 2) and conservation (1) weight of the fence and Corral, if
> Cattle Pen (y); Y=204 X
> Division (x). comparing the before with the later from the change in the system
(linear Scale)

there was an increase or reduction of these physical rural heritage,

Source: Application of the equations adapted from the FIRJAN methodology (FIRJAN, 2018).

In addition to the indices, it took tests statistics to support the analyses of data, such as the method of minimum
variation of Ward for formation of clusters, using the following equation:

my, m, =n _ 2
A= BTy (=T e)

my +mg

The Spearman correlation test (non-parametric method) that uses only the jobs, and does not make any
assumptions was used to verify the hypotheses, the correlation coefficient using the formula:

NTEIO,Z:E,GW= ’w 3)
ow 6

The value r is always between » > 0 and » < 0, with » = 0 corresponding to the non-association. The correlation is
positive, and in this case as X increases, it also increases Y, and the negative correlation is when, and in this case
as X increases, Y decreases. The higher the value r (positive or negative), the stronger the association (Myers et
al., 2013).

Another test applied was the non-parametric Wilcoxon test, in which uses the jobs of sample data consisting of
matched pairs. It is used to test for differences in population distributions, where the null and alternative
hypotheses are:

Hy: from populations with the same distribution. H;: from populations with different distributions.
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3. Results and Discussion
3.1 Indexes at the Municipal Level

Based on the data collected, tabulated and processed, verified the results for the IFDM, as described in Figure 1
and having as a basis for calculating the years 2005 and 2016. The analysis identified the Quirinépolis in class of
moderate development in 2005 and that rose, reaching, in 2016, the track of development. In the comparison of
periods, the IFDM-Health Development was moderate (0.6851) to high (0.9043)-variation of 0,320; Education
began to develop moderate (0.6713) to high (0.9180)-variation of 0,367; and IFDM-Employment & Income went
to the value of 0.6851 to 0.6936, expressing a variation of 0,055. This growth in all dimensions impacted on
IFDM consolidated, promoting the development of greater range.

The observation of the results under the dimensional approach of economic indicators of the FIRJAN Index
infers that the development was lower in comparison to the social indicator of the periods analyzed, may have
cause attributed to global financial economic crisis (Gilio & Moraes, 2016), affecting the country and also the
agribusiness of sugar cane mainly in the years 2015, 2016 and 2017, even with the reduction in the total area
planted (IPEA, 2018; IBGE, 2018b), influencing, consequently, Goias and also Quirinopolis.

It should be emphasized that the indexes show, above all, an increase of over 5% in employment and income
variables, even with a deep crisis. The results indicate that the social indexes consider a consolidation of
achievements less perennials, composed variables related to education and health, allows us to infer that the
social gains are less vulnerable in the short term than the rentals in what refers to the municipal scope in terms of
development and these indexes were responsible for the great increase of high development of Quirindpolis.

Assessing the IFDM-V now proposed, get yourself (within a linear scale, whether positive or negative, where “0”
is the inflection point of the variation of growth) the indicative of growth of development has the value of 0.1996,
indicating a positive variation consolidated socioeconomic municipality, after changing the use of land for sugar

cane from the various local agricultural establishments to meet the sugar-alcoholitics agribusiness in the

municipality. For a better understanding of the expression that result from the municipality of Quirindpolis, was

applied to the proposed methodology of the IFDM-V for the four municipalities with higher GDP of the state of

Goids (IBGE, 2019), for purposes of reference: Goiania (IFDM-2005 = 0.7246/IFDM-2016 = 0.8170), had

IFDM-V equal to 0.1131; Anapolis (IFDM-2005 = 0.7185/IFDM-2016 = 0.8014) had IFDM-V equal to 0.1034;

Aparecida de Goidnia (IFDM-2005 = 0.6936/[FDM-2016 = 0.7709) had IFDM-V equal to 0.1003; and Rio

Verde (IFDM-2005 = 0.7848/IFDM-2016 = 0.8029) had IFDM-V equal to 0.0225. Another valid reference is

that Quirindpolis, in 2005, occupies the 39th state place by IFDM and, in 2016, went to occupy the 4th place

among the municipalities of Goias (FIRJAN, 2018).

0.6713 IFDM-V

0.1996

~

0.40 0.8387

==
Figure 1. KPI Development of Quirindpolis: IFDM-2005, IFDM-2016 and IFDM-V
Note. calculation of the IFDM-V based on indexes FIRJAN (2018).

IFDM-2016

Oliveira et al. (2014a), in his research, infers that there were improvements in average socioeconomic indicators
in producing regions of sugar cane. Their studies also indicate that the migratory flow to the work comes from
sugar cane has been allocated to the creation of formal jobs, positively impacting on employment and income
dimension of the FIRJAN Index of Municipal Development (IFDM-EI). Based on the data, calculations and
studies cited, it is inferred that Quirindpolis had important performance between the municipalities of the state in
the indices IFDM and IFDM-V (proposed by the authors), and in the municipal scope, the socioeconomic
impacts based on the contents of the [IFDM were extremely positive, indicating high development, confirming
the studies comprising that focus on the improvement of the socioeconomic indicators from the conversion of the
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use of land for sugarcane cultivation (Oliveira et al., 2014b; Gilio & Moraes, 2016; IPEA, 2016; Pereira &
Moreira, 2016).

3.2 Indexes at the Agricultural Establishments Level
3.2.1 Profile-Level Indexes of Owners of Agricultural Establishments

In order to enable a better understanding of the results of the field survey, it was found that the first profile of
owners and agricultural establishments studied, which will be contrasted with the result of the agricultural census
of 2017, 1.234 establishments of the rural sector in general for the purposes of analysis (IBGE, 2018a). General
data of the Livestock owners in the municipality of Quirindpolis show that 86.70% were male and 13.30%
female (IBGE, 2018a). In the field data there were 87.93% 12.07% male and female. There is a similar
proportionality between the numbers of the sugar cane producer sector with the general, demonstrating a
similarity of demographic data.

The general data concerning the age of the owners of agricultural establishments indicate that 51.63% have more
than 60 years; 46.90% are between 30 to 60 years; and only 1.47% has less than 30 years of age (IBGE, 2018a).
Extracted from the field research the minimum age of 27 years, the maximum of 85 years and an average of 55
years for sugarcane producers.

In relation to the general level of education of individuals of the municipality, according to the IBGE (2018a),
24.43% have equivalent to incomplete basic education, 29.87% 27.60% elementary, middle school, 13.04% to
higher education, 4.81% without formal schooling; and only 0.25% with post-graduation. In contrast, measured
that owners of agricultural establishments of sugar cane producers have a grade level higher than the general
average of individuals of the municipality, in which 6.90% have equivalent to incomplete basic education,
13.79% 34.08% elementary, middle school, 27.59% higher education, 34.10% do not have formal schooling; and
only 6.90% have postgraduate programs.

Also referring to the agricultural census of 2017, it is possible to check the frequency of participation of
Quirinépolis producers in events of technical information, in which 73.40% reported that seek some form and
26.60% never participate (IBGE, 2018a). To compare with the data from field research, we realize that the
producers of sugar cane culture have a much lower rate of disinformation with only 10.34% of the respondents,
indicating that they are more concerned with the technology applied to your production system than the general
profile of the municipality. Figure 2 demonstrates the formation of the ideal point of clusters in this work,
making it possible to perceive the distance between the possible clusters and the point of approximation of the
optimal clusters that the graph displays for analysis. Since this graph shows the incidence of grouping adopted
and those that were not selected, it is possible to perceive the differences that the technique applies for
agglomeration of the variables.

Total Square Sum Optimum number
. of:clusters
40
20 .
‘
() - -> -> - -
1 2 3 4 5 6 7 8 9 10

Number of Clusters

Figure 2. Graph of cluster analysis is owner profile

The graph of Figure 3 presents us with the optimal number of clusters to be formed from the ages of the owners,
and so that you can check, form 3 clusters. The following is the dendrogram with the groups formed, so that the
owners that belong to the same group have ages next to each other. To obtain the track dendrogram groups, we
used the method of Ward.
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Cluster Dendrogram

20-

Height

10-

Figure 3. Dendrogram of clusters

Then, it presents a table with the number of owners allocated in each cluster and the average age of the owners.
Based on the results obtained for the mean age of the owners for each cluster, we found that the cluster 3 is the
lowest quantitatively and presents a higher average compared to others who have the same quantity. It emerges
with the data that the owners are in a mostly mature adult age, and from additional calculation, the average age is
55 years.

Table 2. Cluster is owner profile

Clusters Amount Average (Age)
1 22 58.00
2 22 42.18
3 14 72.43

It can be inferred that the profile of the sugar cane producer of Quirinépolis is formed mainly by men, on
average with 55 years of age, who possess the teaching medium and are updated in their great majority with
technical information about your production system that has opted. It is the innovative character of the research,
since they are data extracted from primary source and compared with the official statistics of the sector. It should
be noted that, as goals described for this study, the profile is important for the characterization of the target
public.

3.2.2 Indexes in Agricultural Establishments

Studies of the system of production of sugar cane have displayed lack of consistent evidence about the social
impacts (Ribeiro, 2013). Brazil has been impacted with strong rural exodus in recent decades (Maia et al., 2016).
In this way, the result of this research is relevant in function of the index of exodus be negative in relation to
agricultural establishments of the productive system of sugar cane in Quirindpolis, indicating that the productive
system produced a greater presence in the field unlike the general panorama of Brazil, as shown in Table 6.

Table 3. Exodus, succession, and association indexes (Social Dimension)

Index Exodus Index Succession Index Association
Previous Residents  Currents Residents  TEqpa Successors IS Conflict Resolution ~ Representative-ness ~ Negotiation — TA
233 253 -0.09 82 1.44 3.57 434 3.34 3.75

The field activities indicated a condition of successors in 44% greater than the number of owners specifically in
agricultural establishments of this study, a lower number in comparison with the overall indicative of
establishments of the municipality who obtained a score of 85% (IBGE, 2018a). The IS obtained is positive in
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the sense of family business succession and suggests a margin of possible quantitative analysis of possible
successors to the rural enterprises of the system of production of sugar cane.

The index of association was recognized with degree of significance of 75% approval, considering scale from 0
to 100% of relevance for the producers of sugar cane, in which glimpses the variable represented the most
important, followed by conflict resolution and negotiation, confirming the findings of similar studies that have
identified that the organization is an influential factor in socioeconomic compound for individuals (Spera et al.,
2017), referring to the strong lobbies of representative bodies (Guanziroli et al., 2013).

The individuals who convert their land for sugar cane hardly return the pastures or traditional crops cultivated
previously due to the high cost of conversion and often yields higher levels of sugar cane production (Egeskog et
al., 2016). Empirical survey conducted in the initial workshop of the survey found, along the leadership of rural
producers from Quirinépolis, a concern on the reduction of the rural heritage (fences and corrals) in agricultural
establishments after implantation of the productive system of cane. This concern finds warranties in researches
in which covers the cost of the conversion of land use after the implementation of the sugar cane culture (Spera
et al., 2017; Guanziroli et al., 2013; Egeskog et al., 2016; Petrini et al., 2017).

The data bring that in fact there was a significant reduction in the extent of the fences of rural properties, which
can be explained by the specificity of mechanized farming of sugar cane that has been deployed, which demand
large areas for planting, harvesting and treatment of culture. The conservation status have worsened is one more
point that ratifies the conversion cost as an obstacle to productive system relocation.

Table 4. Rural patrimony indexes (Economic Dimension)

IRPx . Index Division IRPy . Index Cattle pen
Extension Status Size Status
-0.37 -0.44 -0.24 -0.04 -0.02 -0.08

bouts the index of corral which follows the same logic of the index, both proposed by the authors, there has been
a worsening condition, although not significant (below 5%), indicating that the structure of the corral is being
maintained even with the operation of other productive system different from livestock.

Table 5. Global remuneration index (Economic Dimension)

Scenario 1 Scenario 2 Scenario 3 X
Rate Selic Product Quotation (RS $) Product Quotation (US §) IGR
X, X, X3

0.43 0.62 0.65 0.57

The empirical data collected along the agricultural establishments follow the current studies on economic
viability in agriculture, investigating and apportioning per hectare (ha), income/ha and the cost/ha (Strelecek et
al., 2011; Oliveira et al., 2014b; Barnes et al., 2015). Thus, the verification of the average revenue/ha generated
in different production systems involved enabled the creation of scenarios already exposed in the methodology
of this research. In relation to the results realized in the three scenarios, it is important to highlight that, the first,
is that the composite index for the comparison between the total revenue obtained with the productive system
prior to the sugar cane by income from this and corrected along the time by the Selic rate. The IGR found the
average number of scenarios, in order to exclude possible distortions of the scenarios used, having yet been a
result pro-productive system of sugar cane a recipe superior to the others of 56.47% of the gross gain. In scenario
1, the recipe has been corrected by the Selic rate (BCB, 2019), which provided a result of 43.26% of surplus,
enabled by the cultivation of sugar cane. In scenario 2, the correction was elaborated in the indexing of revenue
in quote production and was converted in the same date of determination of the contract revenue from sugar cane,
resulting in 61.45% of surplus of revenue for the productive system of cane, in which, if the producer had the
same production and based on updated quotation, it would also have a lower value. In scenario 3, the production
of the productive system was indexed and corrected by the commercial dollar (BCB, 2019), and the revenue
from sugar cane converted into commercial dollar for the calculation, in which the result was even greater for the
productive system of sugar cane, reaching a value of 64.69% higher in relation to their amount.
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Figure 4 presents the production Total Operational Cost (COT) that contemplates the operational disbursements
with inputs labor, machinery and administrative expenses, as well as contemplate depreciation and pro-labor
(CNA, 2017). In a survey of costs of production of sugar cane suppliers in crop 2016/2017, held in the
municipality of Quirinopolis, estimated at 78.31% of TOC in relation to revenue, according to research by the
Confederation of Agriculture and Livestock and CEPEA/Esalq-USP (CNA, 2017). The calculation of revenue is
important, but it is also demand that the costs are revealed to check the limits of the reoffering rounds of costs/ha
and understand the impact on maximising the profit (Strelecek et al., 2011).

On the other hand, for the purpose of decision-making and produce, the producer needs to parameters that are
associated with the impact of spending on your average total cost. It was found that the average total operating
cost and the current average operating total cost. In this way, the calculation of the COT held next to the
financial controls of agricultural establishments of sugar cane, being that the suppliers stated that with the
traditional production systems of the COT was on average 40.77% in relation to total revenue and with the sugar
cane rose to 60.03% in the 2017/2018 crop. The lessors had a determination of 36.93%, in which fell to 10.19%
the COT with the new productive system.

120.00%

100.00% 60.03%

80.00% 0
40.77% M Producer

60.00%
M General
40.65%

40.00% Lessor

20.00%

36.93% 9
0.00% 10.19%

Traditional Production Systems Production Systems Sugarcane

Figure 4. Average total operational cost of the productive systems of agricultural establishments

It is inferred based on the results that the change in the productive system was widely more attractive in terms of
cost to the lessors, as for the suppliers, there was an increase of 32.08% on average, while the lessors occurred a
reduction of 262.41% in relation to previous productive system.

3.3 Correlation Analysis and Hypothesis Testing

In this section, we calculated the correlations between the indices of improvement and exodus. For the obtaining
of correlations, Spearman’s correlation coefficient was used, so that the correlation matrix is presented in Table
6, in which the values accompanied by “*” are statistically significant at 5% level of significance, i.e., has 95%
confidence intervals.

Table 6. Matrix of correlations between indexes of rural patrimony and exodus

Index IRPx: extension IRPx: status IRPy: size IRPy: status IE ..
Division extension 1

Division status 0.333 * 1

Size cattle pen 0.184 0.017 1

Status cattle pen -0.034 0.407 * 0.426 * 1

Exodus -0.139 -0.345 * -0.110 -0.207 1

According to the results presented in Table 6, we can notice that the indices of extension and condition of the
fences are correlated, so that, at the moment that the index of extension increases, the index of state around tends
to increase. The indexes of the fence and Corral status are correlated, so that, at the time the index of the fence
status increases, the index of corral status also tends to increase. The indexes of the fence status and exodus are
correlated, so that, to the extent that the index of the fence status increases, the index of exodus tends to
decrease.

The indices of size and condition of corral are correlated, so that, to the extent that the index of the size of the
corral increases, the index of corral status tends to increase. The indices of extension and conservation status of
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the rural heritage show a correlation, indicating that, to the extent that reduces or increases, one directly
influences on the other. It is important to note that, with greater presence of persons (a lower index of exodus),
will also reduce the damage in conservation in fixed improvements of rural properties.

After obtaining the correlations, conducted the tests of hypotheses. For those, before the completion of the tests
were conducted the tests of normality of the variables in question, so that the results are presented in Table 7.
The normality tests that were used are the following: the Kolmogorov-Smirnov test and Shapiro-Wilk test. With
the results presented in Table 7, it is observed that none of the variables under test follows a normal distribution.
Therefore, non-parametric tests should be used for the comparison between values. Assuming for the tests of
hypotheses, applied the Wilcoxon test for a sample, in order to know if the values of the indices are statistically
different from zero. The results are shown in Table 8.

Table 7. Normality tests

Index Kolmogorov-Smirnov Shapiroe-Wilk
Division extension 0.000 * 0.000 *
Division status 0.000 * 0.000 *
Size cattle pen 0.000 * 0.000 *
Status cattle pen 0.000 * 0.000 *
Exodus 0.000 * 0.000 *

koo

Note. Accompanied Values by means that the respective variable does not follow the normal distribution.

According to the results presented in Table 8, all indices under test are statistically different from zero. Thus, it is
concluded that the effects of these indexes are statistically significant at the 5% significance level (P < 0.05), i.e.,
that have 95% confidence intervals.

Table 8. Wilcoxon test for the sample

Index p-value
Division extension 0.000 *
Division status 0.000 *
Size cattle pen 0.000 *
Status cattle pen 0.000 *
Exodus 0.000 *

Note. Accompanied Values by “*”.

The conversion of the natural habitat in function of the change of land use has gained great dynamism in the
Brazilian territory, about one third of its extension was transformed into an agricultural landscape with areas for
productive planting of various crops, food and pastures (Sparovek et al., 2010), in which the sugarcane crop has
been largely replacing traditional agricultural and livestock production Gilio and Moraes (2016). The impact of
new forms of land use affects the cerrado, caatinga and pampas that have already lost approximately half of the
natural vegetation (MMA, 2012), as well as large areas of forest biomes have been deforested (Ribeiro et al.,
2009). Figure 5 demonstrates this strong trend in the transformation in land use, where predominantly were
pastureland for cattle, with 43.0%, whether for livestock intercropped with the crop, with over 22.4%. In this
way, confirmed several current studies that relate the tendency of expansion of sugar cane cultivation
preferentially on the areas of pastures, replicating, thus, results of other studies (Roviero, 2014; Egeskog et al.,
2016; Spera et al., 2017) conducted in different regions and recent periods.

The Brazilian agricultural diversity combined with the livestock industry form an economic segment with the
participation of the vigorous processing industry that has its dynamics involved in this whole process of land use
change, where activities such as: chemical transformation; cellulose and printing; production of ethanol, sugar
and bioenergy; textile manufacturing; wood and furniture; clothing and footwear industry; production and
processing of coffee; vegetable processing in general; slaughter of animals, production of dairy products and
derivatives; and other food products are characteristic of the diversity of agriculture in Brazil that gained
momentum with the incorporation of the cerrado biome. In this bias, it can be inferred from statistical data that
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the Midwest is the region with the most relevant agroeconomic conditions for sustainable grain production and
livestock in Brazil (MMA, 2012).

Grass seed
Other Soybeans
10,
12.10% 10.30%
. 22.40% 1.70% N
Crop-livestock Dairy livestock
8.60%
3.40%
6.90% ?
Mixed crop 10.30% Corn
Shear Livestock Mixed livestock
24.10%

Figure 5. Frequency distribution of land use by developed activity, before the change

Reflecting on Brazil’s role as the world’s leading producer of food and biofuels, and considering the available
studies (Roviero, 2014; Egeskog et al., 2016; Spera et al., 2017; Sparovek et al. 2010; MMA, 2012) one can
extract the need for guidelines for the development of agricultural production systems in a more sustainable way,
including in relation to sugarcane. The expansion of the sugarcane culture boosted the rapid economic
development in different regions, but also replacing other agro-livestock activities, Goids assumes the role of the
main producing pole of the Brazilian center-west, a prominent position and concern due to the great impacts that
this change projects on the social, economic and environmental factors. Researchers and public managers should
be involved in the formulation of sectoral policies that care for sustainable development, using management
solutions that are not restricted to agro-ecological zoning, to effectively guide government and private
investments applicable to the agricultural production of sugarcane and at the same time protagonist actions to
preserve the Brazilian environment threatened by agro-livestock expansion in general.

4. Conclusions

It is concluded that for the municipality of Quirinopolis, the change in land use with the substitution of
traditional agro-livestock activities due to sugarcane cultivation aimed at meeting the demands of the sector’s
agroindustries brought mostly positive socioeconomic impacts, since Quirindpolis evolved its classification in
the dimensions health, education, employment and income of the IFDM, obtaining indicators that elevate the
municipality to a high development profile. In addition, it was concluded that for sugar cane farms there was a
significant improvement in socioeconomic terms with the negative exodus index, strengthening the conception
of representativeness among rural producers, improving producer empowerment and increasing profitability and
remuneration in all simulated revenue scenarios.
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