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Abstract

This study analyzes the economic viability of peanut cultivation by small rural enterprises in the Jaboticabal
region. The use of peanut as a rotation crop in sugarcane renewal areas demands a specific and incremental
economic and financial analysis from rural producers, considering that this product requires fixed assets and
procedures distinct from the sugarcane crop and, therefore, it is necessary to identify under what conditions
peanut cultivation can be profitable to the producer. A quantitative and qualitative approach was used through
discounted cash flow combined with cost-volume-profit analysis. It was verified that the economic viability of
peanut occurs in areas greater than 88 hectares. Considering the average profile of the region, of 100 ha of
planting per year, the rural producer can achieve a Net Present Value (NPV) of R$ 6,480/ha, and an Internal
Rate of Return (IRR) of 13.94%, which ensure the economic viability of this crop in a rotation system with
sugarcane.

Additional keywords: Arachishypogaea L., discounted cash flow, economic viability, cost-volume-profit, yield.

Resumo

O estudo analisa a viabilidade econdmica do cultivo de amendoim na regido de Jaboticabal por peqguenos
empreendimentos rurais. O uso do amendoim como cultura de rotacdo nas &reas de renovagdo de canaviais
exige dos produtores rurais uma andlise econdmica e financeira especifica e incremental, tendo em vista que
este produto demanda ativos fixos e procedimentos distintos a cultura da cana-de-acUcar e, portanto, deve-se
identificar em que condi¢des o cultivo do amendoim pode ser rentavel ao produtor. Utilizou-se uma abordagem
guantitativa e qualitativa por meio do fluxo de caixa descontado, combinada com andlise de custo-volume-
lucro. Verificou-se que a viabilidade econdmica do amendoim ocorre em areas superiores a 88 hectares. Con-
siderando o perfil médio da regido de 100 ha de plantio por ano, o produtor rural pode alcangar o Valor Pre-
sente Liquido (VPL) de R$ 6.480/ha e Taxa Interna de Retorno (TIR) de 13,94% que asseguram a viabilidade
econdmica desta cultura em sistema de rotagdo com a cana-de-agucar.

Palavras-chave adicionais: Arachishypogaea L., fluxo de caixa descontado, viabilidade econdmica, custo-
-volume-lucro, produtividade.

Introduction

The financial management of rural enterprises
is an essential activity for the economic sustainability of
the agricultural sector, given the future financial impact
that the present decisions regarding what to produce,
how much to produce and how to produce exert in the
cash flow of the properties and, in effect, in the
economic viability of investments (Oliveira et al., 2014;
Zenaro et al., 2015).

Despite the importance of the economic anal-
ysis of investments in rural properties, studies indicate
that a large and significant portion of small and me-
dium-sized rural producers in Brazil do not use eco-

nomic and financial methods to support decision mak-
ing, and they also do not know the costs inherent in
production (Lucca & Silva, 2012; Marques et al., 2012;
Zenaro et al., 2015; Nehring et al., 2015).

One of the central assumptions in financial
theory is that every investment should be made only
when it is able to create wealth for the investor;
ignoring this principle will lead to economic shortfall in
the medium or long term (Graham & Harvey, 2001). In
this way, an investment is accepted when its future
cash flows, at present value, are higher than the capital
outlay needed to make it viable. This assumption is
inherent in any type of investment, including agriculture
(Bonacim et al., 2013; Santos & Jurca, 2013).
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The traditional approach to investment analy-
sis is discounted cash flow (DCF), being widely used in
agricultural assessments. However, the construction of
the cash flow, according to the current methodologies
of CONAB (2010) and Matsunaga et al. (1976), distort
the better knowledge of agricultural costs and do not
allow a correct evaluation of incremental gains of spe-
cific crops as a function of the apportionment of fixed
costs in hectares (ha) and per crop; in effect, it is not
possible to determine the economic break-even point
(Bonacim et al., 2013; Santos et al.,, 2016). Thus, a
distinct economic analysis structure is proposed for the
peanut crop (Arachishypogaea L.) when used for the
renewal of sugarcane areas.

Peanut is a legume originating in South
America, being the fourth most cultivated oilseed in the
world (OECD-FAO, 2015). In Brazil, more than 127
thousand hectares were cultivated with peanuts in the
2016/2017 crop, highlighting the Southeast region,
which had 427 thousand tons and a vyield of
3,362 kg hal (AGRIANUAL, 2017). In the global
scenario, China is the main producer and consumer of
peanuts, accounting for 39.68% of the world production
and for 39.64% of the world consumption in 2016
(AGRIANUAL, 2017). Brazil occupies the 13™ position
in the world production, with 1.08% of the peanut sup-
ply; however, it is the sixth largest exporting country,
since 43% of the national production is directed to the
foreign market (AGRIANUAL, 2017).

The state of S&o Paulo is the country's largest
peanut producer. The cultivated areas are concen-
trated in two traditional regions: Alta Mogiana (Ribeirdo
Preto and Jaboticabal region) and Alta Paulista (Marilia
and Tupa region), where the crop finds space in the
renewal of cane fields and pastures (Cavichioli et al.,
2014). Renewal areas are mainly cultivated by land
tenants, where third parties cultivate peanuts in the
sugarcane off-season (Barbosa et al., 2014).

In this sense, the production of peanut occurs
in a complementary way to the sugarcane crop. This
rotation brings benefits to soil fertility and plant health
(Compagnon et al., 2013). Notwithstanding, the finan-
cial planning must obey economic criteria that consider
the marginal impact of this crop on the cash flow of the
property, a fact that is not possible with the simple use
of cost indicators based on apportionment or averages
and current works in the literature as (Kaneko et al.,
2009; Strelecek et al., 2010; Liang & Dijk, 2011;
Marques et al., 2012; Lanna & Reis, 2012; Barnes et
al., 2015).

Despite peanut cultivation being used in a
rotational way to the sugarcane crop, the whole man-
agement process and technology used in the planting
and harvesting stages are specific (Compagnon et al.,
2013; Cavichioli et al. 2014). Thus, the peanut pro-
ducer must base his management decisions and tech-
nological selection in function of production and eco-
nomic parameters. In the academic field, research on
yield and opportunities for gain from peanut cultivation
focuses on: machine  productivity  analysis

(Compagnon et al.,, 2013; Cavichioli et al., 2014);
seeds and inputs (Barbosa et al., 2014; Moda-Cirino et
al., 2015); and climatic conditions (Barbieri et al.,
2016). Notwithstanding, these studies only address the
agronomic aspects of the crop associated with yield,
with few studies exploring aspects related to economic
and financial viability (Barbosa et al., 2014).

In view of the above, the objective of this work
is: to analyze the economic viability of the peanut crop
in the Jaboticabal/SP region, and to determine the
break-even point in hectares so that its production
allows a complete recovery of the investment.

To better present the results of this study, this
article was organized in 3 further sections. The next
section presents the materials and methods used to
construct the search results that are presented and
discussed in the third section. The fourth section draws
the conclusions of the study. The references used
throughout the text are listed at the end of the text.

Materials and methods

This work comprises a quantitative and quali-
tative approach combining different techniques to
raise, construct, and analyze the results. The research
method is a case study for a property with peanut pro-
duction in the Jaboticabal-SP region, which was cho-
sen in an intentional and non-probabilistic way, due to
its representativeness in peanut cultivation in the State
of S&o Paulo, besides having the largest peanut pro-
cessing unit in the country, which receives, stores,
markets, and exports the grain - Cooperativa
Agroindustrial de Jaboticabal (COPLANA)
(Compagnon et al., 2013; Barbosa et al., 2014). The
case study was used to allow the results to be under-
stood by other agents, with a greater interaction
between the researcher and the studied context.

The materials that supported this research
were: i) reports in electronic spreadsheets regarding
the expenses of the properties in the acquisition of
inputs, made available by the local Cooperative;
ii) interviews with peanut producers in the region;
i) analysis of accounting, tax and commercial docu-
ments; iv) rural credit financing contracts; and v) visits
to the cultivation areas to observe the operational
practices.

For the interviews, four peanut producers were
selected in an intentional way, whose indication
occurred after COPLANA. The objectives of the inter-
view were: a) detailing the cultivation process; b) iden-
tifying the resources used (machinery and equipment,
labor and inputs); ¢) bringing up the incurred costs and
the yield achieved. All were held in person. The indica-
tion of producers occurred so that those who presented
agronomic and administrative control and knowledge
of the production were interviewed. In time, among the
four producers, one of them comes from the investi-
gated property. The strategy of interviewing other pro-
ducers was to triangulate the information to validate the
notes found.
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In addition to this information, secondary data
were used from the following sources: i) Institute of
Agricultural Engineering; ii) Yearbook of Brazilian Agri-
culture. The period for the collection of information was
between February and July 2016.

With this data collection, we tried to triangulate
the market information with the reality of the producer
so that the results are reliable and applicable to the
empirical reality. Furthermore, the team of this work
counted with researchers from the areas of administra-
tion and agronomy to avoid evaluation biases and to
guarantee the necessary multidisciplinarity of this type
of study.

DCF was adopted as an investment evaluation
method, which is structured based on the costing sys-
tem for decision, in which costs are segregated into
fixed and variable, allowing to explore, in addition to
the Net Present Value (NPV), the Internal Rate of
Return (IRR), the profitability of the enterprise, and the
break-even point (BEP) (Bonacim et al., 2013; Santos
et al., 2016).

NPV and IRR are the main techniques for
assessing the economic viability of investment projects
from Discounted Cash Flow (Graham & Harvey, 2001).
The NPV calculation can be defined as:

NPV = " FCF, |
'Z(M)n"’
<

Where: FCF — Free Cash Flow; i — Discount Rate
(DR); lo — Initial Investment.

@

Positive NPV means that future free cash
flows will be higher, in present value, to the investment
made in the present, giving the investor the maximiza-
tion of its initial wealth. On the other hand, the IRR
represents the return of the investment in rate. Its for-
mulation is an extension of Equation 1 where NPV
equals zero; therefore, the IRR will always be used in
comparison to the DR (Damodaran, 2010).

Results and discussion

To carry out the estimate of income, the
monthly historical series of the price of unpeeled pea-
nuts (25-kg sack) between January 2006 and July
2015 was used, compiled from AGRIANUAL. There
was a real increase in the prices in the period, of
0.38% (according to the IPCA — Brazilian Broad Con-
sumer Price Index), with a volatility of 11.01% per
month. In this context, five scenarios were constructed
(very optimistic, optimistic, probable, bad, and very
bad), whose stratification occurred based on the fre-
guency distribution associated with the standard devia-
tion. An average weighted increase of 1.08% per year
was thus estimated in prices. Yield was determined by
the means of the interviews, with a production of
5.68 t ha! (higher than the national average), which is
compatible with other studies (Compagnon et al., 2013;

Cavichioli et al., 2014). It should be noted that the fol-
lowing discounts are applied to the revenue:
i) FUNRURAL Fund (2.3%); ii) quality deductions
(impurity and grain quality - 3%); iii) transport
(R$ 1.8/free sack).

The variable costs (Table 1) were obtained
through records of the farmers' operational practices
and technical recommendations of the COPLANA
agronomists, which also made available the values of
the inputs. It is observed that the value of the lease is
high, as well as the amount spent on seeds and inputs,
since the peanut crop has low physiological potential,
being susceptible to attack by diseases and pests. The
representativeness of these costs was also found by
Barbosa et al. (2014).

The disbursable fixed costs (Table 2) were
determined through the technological package recom-
mended by the cooperative, under the guidance of a
professional specialized in the area. The other admin-
istrative costs were obtained from rural producers in
the Jaboticabal region.

Table 1 - Variable costs of the peanut crop in 100ha -
2014/15 Harvest.

Items Reais (R$)
Soil conservation 19,507.00
Soil preparation 25,674.80
Planting 3,217.20
Crop traits 6,583.27
Harvest 15,853.00
Seed and imputs 226,215.00
Machine operator 9,245.60
Rent of the area 128,537.27
Total variable costs 434,833.14

Source: Prepared by the authors

Table 2 - Disbursable fixed costs of the peanut crop
2014/15 Harvest

Items Reais (R$)
Tractors and implements maintenance |19,129.44
Servers

Rural Administrator 55,200.00
Rural worker 12,600.00
Labor charges 6,797.76
Total with servers 74,597.76
Insurance 1,400.43
Taxes 1,702.41
Total disbursable fixed costs 96,830.04

Source: Prepared by the authors

The cost structure of Table 1 and 2 is different
from the methodologies used by CONAB (2010) and
Matsunaga et al. (1976). The main differences are the
non-inclusion of financial expenses in the cost of pro-
duction and depreciation. The option for not including
financial expenses comes from the fact that these refer
to the way the activity is financed and not to its influ-
ence on the profitability of the enterprise, therefore, the
financial expenses should not be used neither in the
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calculation of the costs for the evaluation of invest-
ments, nor in the economic evaluation thereof
(Damodaran, 2010).

Depreciation was treated differently from con-
ventional methodologies, since its importance resides
only in tax deductibility and, therefore, it should be
used as recommended by the Brazilian Federal Reve-
nue Service (Santos & Jurca, 2013). Table 3 shows

the value of the necessary investments in agricultural
machines and implements (Tractor, Limestone
Spreader, Fertilizer, Seeder, Leveling Harrow, Mid-
harrow, Heavy Harrow, Moldboard Plow, Subsoiler,
Winch, Bar Sprayer, Weed Pulling Machine, Harvester,
Water Tank), as well as in improvements to store the
machinery equipment.

Table 3 - Value of investment for the capital goods needed to grow peanuts.

ltems Acquisition value (R$) Useful life  Annual depreciation (R$)
Infrastructure 172,652.50 35 72,490.32
Machinery and Agricultural 593,648.00 10 6,215.49
Implements

Total of investment 766,300.50 78,705.81

Source: Prepared by the authors

The relation of the machines and implements
was constructed by means of consultation with pro-
ducers, technicians of the cooperative, and validated
with two academic professors. The values were taken
from an exploratory research in three different suppli-
ers; the lowest value was used.

The land was not considered as an investment
because peanut cultivation in the region occurs in
areas of cane field renewal, so the viability for a small
and medium-sized producer occurs when he/she
works with area lease, which was verified as a practice
in the region in the course of this research with pro-
ducers and technicians of COPLANA. Therefore, the
expenditure in the area should be considered as a
variable cost, which contributes to the reduction of
Income Tax and Social Contribution (IT/SC), and lower
initial investment volume.

The minimum attractiveness rate was deter-
mined by the Weighted Average Cost of Capital

(WACC) from the possible financing structure for pro-
ducers, which is 80% of the financing of investments
(11.1% per year - National Bank for Economic and
Social Development - BNDES) from Table 3 and 100%
of the costing (6.5% per year - agricultural credit). The
Capital Asset Pricing Model (CAPM) was used for the
cost of equity, considering Selic at 14.25%, the peanut
crop beta (0.09), the market premium at 9.9%, and the
projected inflation in 6.5% per year. Thus, the cost of
equity, that is, the return required by the property own-
ers was 6.14% per year, and the WACC was deter-
mined at 7.14% per year, being constituted with the
DR; the nominal rates of financing were converted into
“reais” by the tax deductibility of 24% IT/SC.

Table 4 shows the DCF of the peanut crop for
an area of 100 ha with projection for 10 years of
cultivation, associated with the useful life of agricultural
machines and implements; after that period, perpetuity
was calculated.

Table 4 — Cash flow from investment in peanut growing (R$, in thousands)

PV/ha 0 1 2 3 4 5 6 7 8 9 10 11
Revenue 44.37 0 626 628 631 634 636 639 641 644 646 649 -
ovC 33.25 290 435 435 435 435 435 435 435 435 435 435 -
TCM 11.14 -290 191 194 196 199 201 204 206 209 212 214 -
FC 1.86 19 24 24 24 24 24 24 24 24 24 24 -
EBTIDA  9.25 -309 167 169 172 174 177 180 182 185 187 190 -
Dep 414 0 79 79 79 79 41 41 41 41 41 41 -
EBIT 5.13 -309 88 91 93 96 136 139 142 144 147 149 -
IT/SC 1.97 0 21 22 22 23 33 33 34 35 35 36 -
NOPAT 3.18 -309 67 69 71 73 104 106 108 110 112 114 -
Dep 414 0 79 79 79 79 41 41 41 41 41 41 -
OCF 17.37 -309 146 148 150 151 144 146 148 150 152 154 2.156%
I 9.45 792 22 22 22 22 22 22 22 22 22 22 -
FCF 6.48 -1.101 124 126 128 129 122 124 126 128 130 132 1.848%2
NPV 6.48 647.9 [IRR  13.94%

Notes: PV — Present Value; OVC - Operating variable cost; TCM - Total Contribution Margin; FC - Fixed Cost; EBTIDA — Earn
before taxes, interest, depreciation and amortization; Dep - Depreciation; EBIT - Earn before income tax, IT/SC - Income tax
and social contribution; NOPAT — Net operation profit after taxes; OCF - Operational cash flow; | - Investment; FCF - Free cash
flow; NPV - Net present value; IRR - Internal Rate of Return. @ Value in perpetuity of the cash flow, considering indefinite pro-

duction over time.
Source: Prepared by the authors.
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The year "0" (zero) represents the initial
investment, when the expenses for the acquisition of
fixed capital goods (Table 3) and the working capital for
the peanut planting stages shown in Table 2 are com-
puted. Moreover, the annual reinvestment of the share
of the producer’s capital in the acquisition of machinery
and implements was predicted, so that it was possible
to calculate the perpetuity, carried out in year 11, con-
sidering that this activity does not have a specific
deadline, and may even be perennial in different areas.

The perpetuity calculation considered the
annualized present value of the OCF and FCF divided
by DR. Thus, it is verified that the NPV is positive at R$
6.48 thousand/hectare, and the IRR calculated at
13.94% per year; these results make peanut cultivation
in an area of 100 ha economically viable. It should be
noted that economic viability only occurs in an area
equal to or greater than 88 hectares (Break-even Point

ROl——233 =21.19%
“1,101 <77

The actual financing costs consider the tax
deductibility of financial expenses, thus, the nominal
values indicated in the methods should be discounted
at the IT/SC rate by 24%. The actual cost of debt
(7.31%) is lower than the ROI and the IRR, which
allows the producer to contract the financing, since the
result over the period will be sufficient to pay the amor-
tizations, provided that these are compatible with the
useful life of the project (10 years for machines and
implements, and 1 year for costing).

In this way, a structure of economic evaluation
of agricultural production is presented, distinct from the
aggregated statements that neither consider the pre-
sent value of future cash flows, nor adequately dis-
criminate fixed and variable costs. The financial viabil-
ity for peanut crop was also found in the study by
Barbosa et al. (2014), which was called the profitability
index. However, their study did not consider the nec-
essary investment, in addition to using the apportion-
ment in fixed costs and, therefore, does not allow to
extend the results to any size of area.

Conclusions

This study generates theoretical and practical
implications in the agricultural area associated with the
peanut crop. It is pointed out in the theoretical field the
need to aggregate the DCF method with the CVP
analysis for investments in the agricultural area as a
way to better guide the producer in his/her decision-
making process. In this study, it was possible to
demonstrate that the economic viability in peanut
planting only occurs from 88 ha, considering the
assumptions used.

In the entrepreneurial dimension, the results of

Kd = 8.44%x

- BEP). This finding follows from the following
calculation, from the cost-volume-profit analysis:
BEP = —(186+792) =87.87
TRV

The Total Contribution Margin (TCM), in pre-
sent value, determined at R$ 11.14 thousand/ha, rep-
resents how much the producer earns in each ha of
peanut considering only its variable costs. The fixed
costs and the investment needed to undertake the
activity are then evaluated in a specific way so that the
minimum number of hectares that allows economic
viability is reached.

Notwithstanding, it is possible to extend the
viability of the investment from the profitability analysis.
The annualized OCF's association with the Investment
represents the Return on Investment (ROI) that is
higher than the actual financing cost (Kd), as follows:

613,040
903,040

290,000

0,
+4.95% * 903040

=7.31%

this research report the importance for the producers
or rural administrators to adequately control the costs
of the property and the use of economic and financial
methods to scale their production planning. Also, pea-
nut cultivation for an area of 100 ha showed a profita-
bility of 21.19% per year, being superior to all reference
rates (Selic, DR, IRR), which demonstrates the poten-
tial of this crop in Brazil, whose patrticipation in interna-
tional production is small, and points it as an economic
alternative for small and medium-sized rural producers.

The study limitations inherent to the determi-
nation of the economic risk are emphasized, since the
risks related to climatic, agronomic, and price condi-
tions were not considered. In this direction, new studies
can evaluate the viability between different methods of
agricultural management of the crop, the effect of
financial risk diversification on properties that work with
different agricultural crops, and the managerial flexibil-
ity in changing the investment over time through real
options. It should also be considered analyzing the
economic effects with different taxation strategies; in
this research, the calculation by the actual profit was
used, however, other works can evaluate the impact
with presumed and/or simple profit and associate it
with different strategies between investment and lease.
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