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Abstract

The objective of this study was to assess the economic outcomes of three space allowances (6, 12, 
and 24 m2 per animal) for outdoor feedlots-finished beef cattle. Simulations considered confinement 
systems with a static capacity of 5,000 animals per cycle and two 86-day cycles per year. Performance 
data were obtained from 1,350 uncastrated bovine males. An increase in space allowance elevated the 
fixed cost per animal. Fixed and variable costs represented 3% and 93% of the total operating cost, 
respectively. For variable costs, around 70% was used for purchasing cattle and 17% for purchasing 
feed. The operating profit per animal increased as space allowance increased (R$ 80.90, R$ 102.00, and 
R$ 109.00 for 6, 12, and 24 m2 per animal, respectively). The three feedlot systems recovered the initial 
investment and had a positive net present value. In addition, the internal rates of return were 22%, 27%, 
and 25%, and the probabilities of financial loss were 33%, 29%, and 26% for pen sizes of 6, 12, and 
24 m2 per animal, respectively. Therefore, larger space allowances improve profitability and reduce the 
risk of financial loss.
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Resumo

O objetivo com este estudo foi avaliar os resultados econômicos de confinamento de bovinos com 
três espaços disponíveis por animal (6, 12 e 24 m2 por animal). Para as simulações considerou-se 
confinamentos com capacidade estática de 5.000 animais por ciclo e dois ciclos de 86 dias por ano. Os 
dados de desempenho foram obtidos de 1.350 bovinos não castrados. O aumento no espaço elevou o 
custo fixo por animal. Os custos fixos e variáveis representaram 3% e 93% do custo operacional total, 
respectivamente. Dos custos variáveis, cerca de 70% foi utilizado para a compra de gado e 17% para a 
compra de alimentos. O lucro operacional por animal foi crescente com o aumento na disponibilidade 
de espaço (R$ 80,90; R$ 102,00 e R$ 109,00 para 6, 12 e 24 m2 por animal, respectivamente). Os três 
sistemas de confinamento recuperaram o investimento inicial e apresentaram valor presente líquido 
positivo. Além disso, as taxas internas de retorno foram de 22%, 27% e 25%, e as probabilidades de perdas 
financeiras foram de 33%, 29% e 26% para as dimensões de 6, 12 e 24 m2 por animal, respectivamente. 
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Portanto, maior concessão de espaço nos currais de confinamento melhora a rentabilidade e reduz o 
risco de perda financeira.
Palavras-chave: Análise de investimento, Análise de risco, Bovinos de corte, Nelore, Sistema de 
terminação.

Introduction

Cattle finishing in feedlot condition allows 
a significant increase in productivity per land 
area, making livestock activity more competitive 
with agriculture, and serving as a strategy to 
maintain constant meat supply throughout the 
year, especially during dry season, when pasture 
availability and quality are reduced. In Brazil, the 
number of cattle finished in a feedlot system has 
increased exponentially, totaling 10% (four million 
cattle heads) of the animals slaughtered annually 
(ANUALPEC, 2016), and this number is estimated 
to more than double by the next few years, reaching 
nine million animals (RASMUSSEN et al., 2014).

Despite the production and economic benefits, 
confinement systems involve transferring cattle 
from pasture to feedlots, resulting in changes in diet 
and feeding regime and social regrouping, besides 
increasing exposure to pathogens and extreme 
climatic conditions (FELL et al., 1999; MADER, 
2003). These factors trigger adaptive mechanisms 
to maintain homeostasis (MORMÈDE et al., 2007).

Such adaptative responses seem to be influenced 
by space allowance per animal in feedlot pens. 
Regarding animal performance, cattle confined 
in small spaces show decreases in feed intake, 
food efficiency, and weight gain (INGVARTSEN; 
ANDERSEN, 1993; FISHER et al., 1997; FELL et 
al., 1999; HICKEY et al., 2003; GUPTA et al., 2007; 
MACITELLI, 2015). There is also a higher risk of 
health problems due to environmental challenges, 
including dust and mud accumulation in feedlot 
pens (MACITELLI, 2015). From a behavioral 
point of view, there is an increase in the frequency 
of agonistic interactions (KONDO et al., 1989; 
FISHER et al., 1997) due to the impossibility of 
animals avoid violating individual space, resulting 

in higher frequency of aggressive encounters 
(FRASER, 1980; LINDBERG, 2001).

Despite the above-mentioned results, beef 
cattle farmers believe that the space required 
to promote animal welfare is larger than that 
maximize their profits in confinement systems 
(VANHONACKER et al., 2008, 2009). In Brazil, 
feedlot space allowance mostly varies from 10 to 
12 m2 per animal (QUINTILIANO; PARANHOS 
da COSTA, 2006) and there is a trend of decreasing 
it. Data form the literature have shown feedlot space 
allowances ranging from 1.2 to 33.0 m2 per animal 
(GUPTA et al., 2007; MADER, 2011). Despite 
of the importance of this subject, there are few 
investigations evaluating the economic impact of 
feedlot pen space allowance on cattle performance. 
Therefore, the objective of this study was to assess 
the economic outcomes of three space allowances 
(6, 12, and 24 m2 per animal) for outdoor feedlot-
finished beef cattle.

Materials and Methods

Simulations were performed for the 
implementation of three beef cattle feedlot projects, 
each of which had different pen space allowances, 
namely 6, 12, and 24 m² animal-1, being assumed 
as mutually exclusive projects. The simulations 
considered that the feedlot projects had a capacity 
to finish 10,000 animals per year in two 86-days 
cycles (from May to November), with 150 heads of 
cattle per pen.

A deterministic method was used assuming fixed 
values for components of costs, as well as return and 
risk indicators, taking as a reference data from Mato 
Grosso State (Brazil) in 2017. The costs and other 
financial indicators were estimated by using the 
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performance indexes obtained by Macitelli (2015), 
when evaluating the growth rate of feedlot-finished 
beef cattle kept under the three space allowances 

in a commercial feedlot in Rondonópolis, state of 
Mato Grosso, Brazil (Table 1).

Table 1. Productive performance of feedlot cattle at three space allowances, 6, 12, and 24 m2 per animal.

Space per animal
Variable Unit 6 m² 12 m² 24 m²
Initial live weight Arrobas 13.0 13.0 13.0
Final live weight Arrobas 19.5 19.6 19.7
Hot carcass weight kg 291.9 294.4 295.2
Total live weight gain kg 137.6 145.3 151.5
Average daily weight gain kg animal day-1 1.60 1.69 1.77
Carcass weight gain kg animal day-1 1.13 1.16 1.18
Mortality % 0.3 0.3 0.3
Treated animals % 0.5 0.5 0.2
Cleaning of pens Machine hours 2.0 1.3 0.3

In this study, 1,350 Nellore pure or F1 Aberdeen 
Angus x Nellore uncastrated bovine males, aged 
about 30 months and with a mean initial weight 
of 392 ± 46 kg, were evaluated. Throughout the 
confinement period, the animals received two types 
of diets, the adaptation diet offered during the first 
14 days of confinement contained a forage-to-
concentrate ratio (F:C) of 64:36 and 65% of total 
digestible nutrients (TDN), and the finishing diet 
offered from day 15 until the end of the confinement 
period contained a F:C of 29:71 and 72% TDN. All 
animals used in the study derived from the same herd 
and were backgrounded in pastures of Brachiaria 
brizantha cv. Marandu.

For economic analysis, an inventory of all 
facilities, equipment, and vehicles required for 
feedlot working routine was prepared (Table 2), and 
the fixed (FC) and variable costs (VC) were calculated 
(Table 3). Asset depreciation was calculated by the 
linear method (HOFFMANN et al., 1987) using the 
asset service life according to Barbosa and Souza 
(2007). To calculate the opportunity cost (OC), 
the interest rate of the savings account (6.0% per 
year) was used for all variables, including working 
capital (50% of the value of animal purchase plus 
the remaining effective operating cost).
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Table 2. Coefficients used for estimating financial indicators related to the cost of beef cattle feedlot production at 
three space allowances, 6, 12, and 24 m² per animal¹.

Variables Units Coefficients
INVESTIMENT1-2

Facilities, machinery, equipment, and vehicles
Workers’ house (300 m²)1 R$/m² 915.05
Administrative and other buildings (225 m²)1 R$/m2 915.05
Machine shed and feed factory (1.100 m2)1 R$/m2 259.46
Corral (450 m²)1 R$/m² 259.46
Feedlots pens (30, 60, and 120 ha)1 R$/ha 8,081.10/4,160.99/2,200.94
Tractor (1) R$/unit 140,000.00
Wagon (1) R$/unit 200,000.00
Car (1) R$/unit 35,000.00
Motorcycle (1) R$/unit 10,000.00
Ranch horses (6) R$/animal 2,000.00
Farm land (silage: 131 ha) R$/ha 4,400.00
Paddocks (20 ha) R$/ha 7,400.00
Land2 (180, 210, and 270 ha) R$/ha 7,400.00

¹ The full value of the square meter of popular housing (RP1Q) was used to estimate the value of the main house and headquarters, 
and 50% of the value of industrial sheds was used to estimate the value of the other facilities (SINDUSCON, 2013), except for 
feedlots, whose values were estimated according to local surveys and ANUALPEC (2016); ²according to ANUALPEC (2016) for 
the region of Rondonópolis, Mato Grosso, Brazil.

Table 3. Coefficients used for estimating fixed and variable costs of beef cattle feedlot production at three space 
allowances, 6, 12, and 24 m² per animal¹.

Variables Units Coefficients
VARIABLE COSTS1-4

Purchase of cattle1 R$ per arroba in the first and second production 
cycles (April/July) 134.06/130.73

Animal freight R$/animal 51.40

Feed2 (12 kg per animal) R$/kg of dry weight in the first and second 
production cycles 0.42/0.36

Health management3 R$/animal 8.85
Treatment of respiratory diseases R$/sick animal 78.00
Tagging4 R$/animal 5.46
Variable taxes
Fundo de Assistência ao Trabalhador 
Rural, Funrural* % of the total income 2.30

Fundo Estadual de Transporte e 
Habitação, Fethab* R$/animal 14.93

Fundo de Apoio à Bovinocultura de 
Corte, Fabov* R$/animal 1.60

Cleaning of pens R$ per machine hour 120.00
Other variable costs % of total variable costs 0.50
FIXED COSTS5-7

Labor5

  Manager (one) Four minimum wages/month 3,748.00

continue



3669
Semina: Ciências Agrárias, Londrina, v. 40, n. 6, suplemento 3, p. 3665-3678, 2019

Economic impacts of space allowance per animal on beef cattle feedlot

  Employees (nine) 1.5 minimum wages/month 1,405.50
  Consultant (one) 1.0 minimum wage/month 937.00
Fixed taxes
  IPVA for motorcycles and cars* % of the value of the motorcycle or car per year 2.00/4.00
  ITR6* % of the land value per year 0.07
Maintenance % of total fixed cost 25.00
Other fixed costs7 % of total fixed cost 15.00

1based on IMEA (2017); 2considering that all food products were purchased from third parties, except for forage, the values were 
based on local market survey and IMEA (2017); 3vaccines for clostridiosis, and medicines for respiratory diseases and control of 
endo- and ectoparasites; 4cost of tagging and traceability; 5values based on a national minimum wage of R$ 937.00 effective in 
2017, plus charges; 6calculated according to Pitelli and Bacha (2006); 7other fixed costs included all other expenses (telephone, 
electricity, fuel, lubricants, management, and traceability software according to Sartorello [2016]) *Taxes and fees.

All percentages used in the calculations were 
reference values in the years 2016 and 2017 and, 
when not available in the literature, they were 
obtained from cost estimates and market survey. The 
income of cattle production was derived exclusively 
from the sale of the animals to slaughterhouses. The 
price per arroba (unit of weight corresponding to 15 
kg) of finished beef cattle in the study region ranged 
from R$ 117.54 to R$ 132.13 in July and November 
2017, respectively (IMEA, 2017), including an 
animal traceability premium of R$ 2.00 per arroba.

After finalizing the inventory and calculating asset 
depreciation, the total operating cost (TOC = FC + VC) 
was calculated (BARBOSA; SOUZA, 2007; adapted 
from SARTORELLO, 2016). The effective operating 
cost (EOC) was calculated according to Matsunaga 
et al. (1976), by subtracting the depreciation from the 
TOC (EOC = TOC - depreciation). The gross margin 
(GM) was obtained by subtracting the EOC from 
the income (GM = income - EOC); the operating 
profit (OP) was obtained by subtracting TOC from 
the income (OP = income - TOC), and the total 
profit (TP) was obtained by subtracting TOC from 
income and the OC (TP = income - COT - OC). The 
profitability was calculated by the ratio between the 
OP and income (profitability = OP/income), and 
the return on investment (ROI) was calculated by 
the ratio between OP and initial investment (ROI = 
OP/initial investment), as proposed by Barbosa and 
Souza (2007). 

The daily operating cost (DOC) included all 
operating costs, except for the cost of unfinished 
cattle, forage, and variable taxes. The cost to 
maintain one head of cattle per day in the feedlot 
(CHD) did not include the purchase of cattle, 
variable taxes, and associated OC (SARTORELLO, 
2016). The cost per arroba produced (C@P) was 
defined by the ratio between TOC (excluding the 
cost of purchases cattle) and the weight gained 
during the confinement period. The break-even 
point, which indicates the value at which livestock 
production results in neither financial gain nor loss, 
was determined by the TOC divided by the price of 
the arroba of finished cattle.

Nominal cash flow was obtained by subtracting 
income from the EOC. Real cash flow was 
calculated by correcting the nominal cash flow by 
an interest rate of 6.0% per year. Total investment 
was considered in the year zero. From year 1 to 9, 
expenses and income were accounted for, including 
the cost of renewing the assets that depreciated in 
the corresponding period. The land appreciation 
was not considered in the analysis. The cash flow 
in the 9-year period for each simulated confinement 
system was used to calculate the net present value 
(NPV, in R$), internal rate of return (IRR, in % per 
year), and discounted payback period (DPP) (in 
years) (BARBIERI et al., 2016).

continuation
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The Monte Carlo technique was used to assess the 
risk of financial loss when simulating the outcomes 
of the three projects. This technique generates, 
through the assessment of numerous scenarios for 
each project, a sequence of probability distributions, 
making possible to observe the risk associated before 
implementing the project (MUN, 2010). The prices 
of finished and unfinished cattle, and of corn from 
2013 to 2017 deflated by the IGP-DI of October 
2017 were used. The IGP-DI (General Price Index - 
Domestic Supply) corresponds to inflation in Brazil 
and it is used to readjust prices over time. A total 
of 10,000 simulations were randomly generated 
using the means and respective standard deviations 
to calculate the OP per animal (in reais), return on 
investment rate (in % per year), and profitability 
(in % per year) at different space allowances. The 
financial results were obtained using spreadsheets 
created in Excel software (Microsoft Corporation®, 
2010) and were compared by descriptive analysis.

Results and Discussion

In the absence of data on the economic impact 
of space allowance for feedlot-finished cattle, the 
simulations allow predicting the outcomes for 
different scenarios. In this study, the purchases of 
cattle and feed were responsible for 86.5% of the 
VC (Figure 1), which accounts for most of the 
TOC. Other variable costs, including animal health 
management, cleaning feedlot pens, and variable 
taxes, differed between the three spaces allowance 
tested (Table 4). The space allowances of 6 and 12 
m2 presented a higher cost of health management 
per animal, because higher stocking density 
increased the frequency of respiratory problems 
(MACITELLI, 2015). The cost of cleaning feedlot 
pens was also higher under these conditions due 
to the higher animal density, resulting in buildup 
of mud, feces, and urine (MACITELLI, 2015), 
requiring more time and effort to clean the feedlot 
pens (Table 4).

Figure 1. Proportion of variable costs (A), fixed costs (B), opportunity costs (C), and total costs (D) in pens of 
different sizes (6, 12, and 24 m2 per animal).
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On the other hand, FC increased as space 
allowance increased (Table 4). Depreciation is an 
item that compound the FC and corresponds to the 
financial reserve required to acquire new assets when 
they reach the end of service life. The land tax also 
increased as space allowance increased. However, 
the contribution of FC was lower (approximately 
3%) than that of TOC (Figure 1) and did not has 
an important impact on the financial results. EOC 
per arroba decreased as space allowance increased, 
corresponding to R$ 120.00, R$ 118.90, and R$ 

118.60 in pens of 6, 12, and 24 m2, respectively. 
A similar decreasing trend in TOC per arroba was 
also observed (Table 4). Comparable results were 
reported for EOC (R$ 123.90 and R$ 124.20 per 
arroba) and TOC (R$ 124.70 and R$ 126.90 per 
arroba) for different beef cattle breeds (MOREIRA 
et al., 2015) and slaughter weights (PACHECO et 
al., 2015), respectively. For comparison purposes, 
the values reported by the authors were deflated by 
the IGP-DI of November 2017.

Table 4. Estimated annual production cost per animal and arroba (in reais) in pens of three space allowances, 6, 12, 
and 24 m2 per animal.

R$/animal R$/arroba
6 m² 12 m² 24 m² 6 m² 12 m² 24 m²

VARIABLE COSTS 2,277.90 2,278.00 2,277.10 117.10 116.10 115.70
Purchase of cattle 1,720.40 1,720.40 1,720.40 88.40 87.70 87.40
Freight 51.40 51.40 51.40 2.60 2.60 2.60
Feed 406.40 406.40 406.40 20.90 20.70 20.70
Health management 9.20 9.30 9.00 0.50 0.50 0.50
Tagging 5.50 5.50 5.50 0.30 0.30 0.30
Variable taxes 72.10 72.60 72.70 3.70 3.70 3.70
Cleaning of pens 1.60 1.30 0.50 0.10 0.10 0.00
Other variable costs 11.20 11.20 11.20 0.60 0.60 0.60
FIXED COSTS 70.10 70.20 70.30 3.60 3.60 3.60
Labor 27.80 27.80 27.80 1.40 1.40 1.40
Depreciation 13.90 14.00 14.10 0.70 0.70 0.70
Fixed taxes 0.25 0.270 0.30 0.00 0.00 0.00
Maintenance 17.60 17.60 17.60 0.90 0.90 0.90
Other fixed costs 10.50 10.50 10.50 0.50 0.50 0.50
COST OF OPPORTUNITY 109.90 111.30 114.00 5.70 5.70 5.80
Working capital 88.40 88.40 88.40 4.50 4.50 4.50
Machinery, equipment, vehicles, and 
ranch horses 6.40 6.40 6.40 0.30 0.30 0.30

Facilities 7.10 7.20 7.30 0.40 0.40 0.40
Land 8.00 9.40 12.00 0.40 0.50 0.60
EFFECTIVE OPERATING COST 2,333.00 2,333.20 2,333.40 120.00 118.90 118.60
TOTAL OPERATING COST 2,348.00 2,348.20 2,347.50 120.70 119.60 119.30
TOTAL COST 2,457.90 2,459.50 2,461.50 126.30 125.30 125.10

DOC was used to measure how efficient were 
the three space allowances in using the factors of 
production. Due to the reduced cost for treating sick 
animals and cleaning feedlot pens, confinement 
with 24 m2 animal-1 space allowance was slightly 

more efficient (DOC = R$ 1.72 animal day-1) than 
6 and 12 m2 animal-1 (DOC = R$ 1.73 animal day-1, 
for both). Sartorello (2016) reported similar results 
than ours for DOC (R$ 1,73 and 1,72 per animal per 
day, for São Paulo and Goiás states, respectively). 
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The CHD was similar for all space allowance tested 
in our study (CHD = R$ 6.45), being lower than 
the value reported by Sartorello (2016), which was 
calculated considering the conditions of São Paulo 
state (CHD = R$ 8.90), where the costs of feed and 
labor are higher. Higher CHD was also reported by 
Mader (2011) when assessing the costs of cattle 
confined under different climatic conditions in 
spaces of 14, 23, and 33 m2 per animal in the United 
States and Canada (R$ 7.50 for all treatments).

The cost of feeding was the same for the three 
treatments, R$ 4.73 per animal per day. C@P 
decreased as space allowance increased (R$ 96.50, 
R$ 94.10, and R$ 93.30 for 6, 12, and 24 m2 per 
animal, respectively), this was because the weight 
gained by cattle during the feedlot period increased 
as the space allowance increased (6.50, 6.67 and 
6.72 arrobas for 6, 12 and 24 m2, respectively). 
Similar result was observed by Mader (2011), who 
reported C@P = R$ 102.20 in 14 m2 and R$ 94.50 
in 23 m2 and 33 m2 per animal, considering an 
exchange rate of R$ 3.30 per dollar. Mader (2011) 
and Macitelli (2015) reported an increase in the 
amount of mud when cattle were kept under reduced 
space allowance in the feedlot pens, this resulted in 
decrease in weight gain and, consequently, in an 
increase in the cost of production.

Most of the studies addressing the economic 
viability of feedlot-finished cattle focused on the 
roles of diet composition (MISSIO et al., 2009; 
PACHECO et al., 2014a; ROSA et al., 2017) and 
slaughter weight (PACHECO et al., 2014b, 2015; 
FABRICIO et al., 2017), probably because the 
purchases of cattle and feed represent approximately 
87% of TOC. Studies about the effects of space 
allowance are scarce. There is a trend among the 
Brazilian producers to decrease feedlot cattle pen 
space allowance, probably because they believe that 
by doing this the operating costs decrease, which is 
not the case, as demonstrated in the present study.

The OC represents the revenue that the capital 
invested in the activity would achieve if the capital 

were applied in alternative activities. This cost 
increased by approximately 2% in larger pens (24-
m2), due to the higher cost of facilities and land 
(Table 2). The total cost per animal (TCA) was also 
higher in the largest pens - an additional R$ 2.00 per 
animal - because the OC composes the TC (Table 
4). 

The gross profit and the OP increased as space 
allowance increased (Figure 2); the OP increased 
26%, 35% and 7%, when comparing the pen 
areas of 6 with 12, 6 with 24, and 12 with 24 m2 
per animal, respectively. The higher performance 
in larger pens resulted in larger carcasses weight 
(MACITELLI, 2015) and, consequently, higher 
income and profits. The TP was negative in all three 
feedlot space allowances (Figure 2), indicating that 
the investment in feedlot-finished cattle pay less 
than other investments, such as a savings account. 
Under such economic condition feedlot-finished 
cattle may be economically viable, but it is not the 
most attractive investment option (BARBOSA; 
SOUZA, 2007).

To avoid operational or economic losses, 
the break-even point in the three feedlot space 
allowances corresponded to an average daily 
weight gain (ADWG) of 1.5 kg and 1.8 kg and 
carcass weight of 19 and 20 arrobas for OP and 
TP, respectively. Given that ADWG and carcass 
weight in all space allowances were higher than 1.5 
kg and 19 arrobas, respectively, OP was achieved. 
However, since ADWG and carcass weight did not 
exceed 1.8 kg and 20 arrobas, respectively, the TP 
was not achieved, indicating that the alternative 
activity would be more rentable.

The initial investment was higher for the feedlot 
with the largest pens (24 m2 per animal), and this 
was mainly because the larger land area required 
to build the pens (102 ha) when compared to the 
pens with 6 and 12m2 per animal (30 and 60 ha, 

respectively), which resulted in a TC of R$ 714.70, 
R$ 760.50, and R$ 852.20 for the three pen space 
allowances, respectively (Table 5).
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Figure 2. Total operating cost, income, gross margin, operating profit, and total profit per animal (in reais) in pens of 
three space allowances, 6, 12, and 24 m2 per animal.

 
 
 
 
 
Figure 2. Total operating cost, income, gross margin, operating profit, and total profit per animal (in reais) in 
pens of three space allowances, 6, 12, and 24 m2 per animal. 
 

 
 

Table 5. Cost per animal (in reais) for the construction of pens of three space allowances (6, 12, and 24 m2 
per animal) with capacity for 5,000 animals per cycle. 
  R$/animal 

Cost 6 m² 12 m² 24 m² 

Facilities, machinery, and equipment 347.50 347.50 347.50 
Feedlots pens, feed troughs, and water troughs 89.50 90.90 93.80 
Vehicles 9.00 9.00 9.00 
Ranch horses 2.40 2.40 2.40 
Land 266.30 310.70 399.50 

Total 714.70 760.50 852.20 
 

The joint analysis of economic viability indicators facilitates the decision-making regarding to 

define the best pen space allowance in feedlot-finished cattle. The values of NPV, which indicates the 

recovery of the initial investment considering a minimum attractive rate of return (MARR), were all 

Table 5. Cost per animal (in reais) for the construction of pens of three space allowances (6, 12, and 24 m2 per animal) 
with capacity for 5,000 animals per cycle.

 R$/animal
Cost 6 m² 12 m² 24 m²
Facilities, machinery, and equipment 347.50 347.50 347.50
Feedlots pens, feed troughs, and water troughs 89.50 90.90 93.80
Vehicles 9.00 9.00 9.00
Ranch horses 2.40 2.40 2.40
Land 266.30 310.70 399.50
Total 714.70 760.50 852.20

The joint analysis of economic viability 
indicators facilitates the decision-making regarding 
to define the best pen space allowance in feedlot-
finished cattle. The values of NPV, which indicates 
the recovery of the initial investment considering a 

minimum attractive rate of return (MARR), were 
all positives and increased as space allowance 
increased (R$ 279.40, R$ 400.60, and R$ 402.90 for 
6, 12, and 24 m² per animal, respectively). Although 
the three pen space allowances were considered 
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economically satisfactory, higher NPV per animal 
is preferable. Previous studies showed that the NPV 
for confined cattle in Brazil varied from R$ 43.20 to 
R$ 594.00, depending on the levels of concentrate 
in the diet and slaughter weights (PACHECO et al., 
2015; BARBIERI et al., 2016; ROSA et al., 2017).

The IRR, which is the ratio that equalizes 
the inflow and outflow, was higher for 12 m2 per 
animal (27%) when compared to 6 (22%) and 24 
m2 per animal (25%). The higher IRR relative to 
MARR (6% per year) indicates that the three pen 
space allowances were economically feasible. It 
is well known that the shorter the time to recover 
invested capital, the lower the risk of a project. In 
this sense, we observed that DPP of the three pen 
space allowances were lower than the maximum 
period of analysis, with the lowest value showed by 
12 m2-pens (3 years), followed by 24 m2 (4 years) 
and 6 m2 (5 years). 

It should be highlighted that the feasibility 
analyses did not consider land valuation (9.5% 
per year, according to ANUALPEC [2017]). 
Nonetheless, this parameter is critical and could 

bring financial gains in feedlots with larger pens, 
especially when located in valued lands, such as in 
the Central-West, Southeast, and South regions of 
Brazil (RAMOS; NAVARRO, 2018). In addition to 
the economic benefits demonstrated in this study, 
increasing feedlot pen space allowances has also 
potential to improve the image of cattle production 
chain among the consumers (PARANHOS da 
COSTA, 2004).

The risk of financial loss (Figure 3) was assessed 
by analyzing the distribution of average OP per 
animal derived from 10,000 simulations with 
different probability distributions and considering 
variations in the selling price of finished cattle (R$ 
146.30 ± 6.30), and in the costs of unfinished cattle 
(R$ 156.60 ± 6.70), and corn (R$ 34.6 ± 3.90). The 
largest pens were more efficient, with higher OP per 
animal (R$ 100.40 ± 267.50) when compared to 6 
m2 and 12 m2 pens (R$ 69.20 ± 266.60 and R$ 92.70 
± 267.30, respectively). The average profitability 
was also higher in pens of 24 m2 (1.5% per year) 
than in those of 6 m2 (0.4% per year) and 12 m2 
(1.2% per year).

Figure 3. Distribution of the average operating profit per animal (in reais) in pens of three space allowances, 6, 12, 
and 24 m2 per animal.
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analyses of cattle feedlots reporting a probability of positive results ranging from 27% to 70%, depending on 
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The economic success of cattle confinement is related to the profitability of the activity, which is 

directly dependent on the income. Once the slaughter weight strongly affects the economic results of feedlot 

finished cattle, as previously demonstrated in sensitivity analyses by Silva et al. (2017), and that cattle 

performance and, consequently, the carcass weight, increased as space allowance increased (MACITELLI, 

2015), it is expected that, besides improving animal welfare (MACITELLI, 2015), larger pens would also 

provide better economic results for the producers, and this was confirmed by the results of our study.  
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The economic success of cattle confinement is 
related to the profitability of the activity, which is 
directly dependent on the income. Once the slaughter 
weight strongly affects the economic results of 
feedlot finished cattle, as previously demonstrated 
in sensitivity analyses by Silva et al. (2017), and that 
cattle performance and, consequently, the carcass 
weight, increased as space allowance increased 
(MACITELLI, 2015), it is expected that, besides 
improving animal welfare (MACITELLI, 2015), 
larger pens would also provide better economic 
results for the producers, and this was confirmed by 
the results of our study. 

Conclusion

The analyses of economic feasibility by 
simulating different feedlot-finished cattle 
production conditions allow us to recommend an 

increase in space allowance per head of cattle in 
feedlot pens to, at least, 24 m2 animal-1, because 
larger space increases profitability and decreases 
the risk of economic loss.
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