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Abstract. The state of Piaui is inserted in the broiler production chain in a significant way
as a feed-ration supplierin a vastnew agricultural frontier. The present case study analyzes the
evolution of a local company, as the Northeast presents itself as a promising market when com-
paring regional and national per capita consumption. For the present study, production costs
were classified in the items of feed, labor, cost of capital, depreciation. Prices of the finished
product (broiler meat) were investigated. Data included the production costs of broiler produc-
tion from a commercial broiler farm. It was verified that the farm represents 63% of the
regional production. Piaui state has emerged as a producer of soybeans and corn,and the slaugh-
tered broiler of the largest producer pole is the southern region of Brazil. The transport is the
main factor for raising the production costs of the meat supply chain.
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1 Introduction

Poultry meat is the 2"world most consumed meat representing around 30
kg/capita/year [1], and the increase in consumption by 2027 is forecasted to be near
35 kg/capita/year. Such an increase in consumption comes from the less developed
countries in Africa, Asia, and Latin America [2]. Globally 10% of meat output in the
next 15 years span will increase coming from poultry meat production sector. Import
demand will be weak during the first years of the outlook period, mainly due to the
slower growth in China, but will probably strengthen in the second half of the projec-
tion period, due to import growth in the developing world (Asian potential emerging
countries such as Viet Nam) [3]. The growth of broiler meat consumption represents
expansion and the development of other derived chains.

Brazil is a broiler production country with 1.4 million tons produced on average in
the last years (2015-2018)[3]. The Brazilian exports added up to 625 million tons in
2018, and the forecast to 2028 might reach 5,178 million tons [4]. The forecast of
annual growth projected for the Brazilian consumption of broiler meat is 2.6% in the
period 2017/18 to 2027/28, meaning an increase of nearly 30% increase in consump-
tion over the next ten years. The consumption of broiler meat projected for 2027/28 is
a probable consumption of 56.7 kg/capita/year [4].

The Brazilian Northeast region is undergoing a process of growth with little na-
tional representativeness, where only the State of Bahia stands out as the ninth posi-
tion in the national production. Today the production profile of the region is focused
almost entirely on domestic market. The state of Piauiis inserted in the productive
broiler chain in two aspects, the first one as producer and consumer, with a
consumption of 8.2 kg/capita in 2017. According to [5] the state is ranked second



place as a supplier of feed-ration, within a vastnew agricultural frontier in
Northeastern Brazil, currently in the 12"position in the national ranking according to
the report on the Brazilian grain harvest [6].

The current studycompares the information on the production costs of broiler
amongst Brazilian regions. The present study analyzes the evolution of a local com-
mercial broiler company, as the Northeast region has been evolving as a promising
broiler meat market within the regional and national scenarios.

2 Literature Review

Brazilian broiler meat production scenario

Brazilian chain of broiler meat has been studied in several aspects [7] from the cli-
mate conditions of the country that favor the production, to the technological difficul-
ties of investments in infrastructure and the dependencies of variations of the foreign
exchange and commodities.

The economic crisis experienced in Brazil [8] in recent years has had a negative
impact ongross meat consumption. The rise in unemployment and consequent reduc-
tion in the purchasing power of the population slowed down the domestic market. In
parallel, there was a strengthening of exports, due to the Brazilian broiler health sta-
tus, the professionalism of the productive chain, the exchange rate variation, and the
product supply. In the year 2017, 33% of Brazilian poultry production was exported.
Brazil expanded its sales to countries that were not amongst the leading national im-
porters, such as Chile.

According to the Brazilian Animal Protein Association [3], in 2017 the Brazilian
production of broiler meat was 13.5 million tons, keeping the country in the position
of the world's largest exporter and second largest producer of broiler meat, behind
only of the United States. Data [3] showed that, of the total number of broilers pro-
duced by the country in 2017, 66.9% were for domestic consumption and 33.1% for
export. The broiler meat consumption in 2017 was 42.07 kg/capita year,and total ex-
port volume was 4.3 million tons exported to more than 150 countries, with almost
40% participation in the world market of broiler meat

The industrial poultry sector employs more than 5 million people, directly and in-
directly, and accounts for almost 1.5% of the national Gross Domestic Product
(GDP). Thousands of integrated producers represent this sector, hundreds of
processing companies, and dozens of exporting companies, which highlights its im-
portance for the country [3]. The scenario of Brazilian production and consumption is
shown in Table 1.

Table 1. Production and consumption of broiler meat in Brazil.



Broiler meat production Consumption
Year (kg/capita) (kg/capita)
2018 63.10 43.32
2017 62.83 42.78
2016 62.62 43.25
2015 64.04 41.10
2014 62.70 42.07
growth (%) 0.99 0.97

Adapted from [3].

Broiler meat supply chain and the production costs

The production cycle in each house begins when the producer receives the 1-day-
old chicks to grow until 43 days old when the birds reach 2.7 kg. After that, the broi-
ler is delivered to a cooperative that slaughters, processes, and markets the meat.

The studied commercial broiler farm has seven houses with an average capacity of
14 birds per square meter, which meet the required standards. Houses were equipped
with lateral curtains and hadan automated system of lighting, ventilation, temperature
control, and fogging.The broilers spend 43 days in an ideal environment for the de-
velopment of the flock. The preparation for receiving the 1-day-old chicks in the rear-
ing environment begins before the arrival of the birds, with the cleaning, disinfection
of the house, verification of the perfect functioning of all the equipment ensuring the
proper rearing environment. The development of the chicks, especially in the first
week of life, is a necessary condition for the broiler performance, as the physiological
development influences body weight and feed conversion at the age of slaughter [9].
Figure 2 shows the overall scheme of Brazilian broiler production chain.

Breeders (production

of fertile eggs)

O

)

Incubation Process
(production of 1
day old pullet)

Broiler farm

(production of
broilers in 43 days)

Input: feed, water,
vaccines, medicines

s
g
i
=

S
=

5

-3
£

=
(=]

Slaughter house
(production broiler
meat)

Figure 2. Brazilian broiler meat supply chain (adapted from [10])



The production process has a period of 60 days. Cost accounting generates man-
agement information to be distributed across the organizationto subsidize the opera-
tions’ planning and control functions and the decision-making process [11]. Knowing
the margin of the contribution of each product makes the manager has better control
of the costs in the production process, thus maximizing profits and reducing the loss.
The costs in broiler production are arranged according to the stages of the production
process.

3 Methods

Data were recovered from January to December 2018. The sample studied is part of
the production chain of acommercial broiler farm located in the metropolitan region
of Teresina, in the State of Piaui (latitude -5.04 S longitude - 42.57 W). The total area
has a housing capacity of 15,205 m?, distributed in seven houses where 625 thousand
birds can be raised. The production process involved from receiving 1-day-old chicks
to the delivery of grownbroilers to the local cooperative. Each cycle lasts 43 days with
a 20-day interval for the period of health cleaning, adding up to a total of five annual
cycles.

The present study was a case study, where the data were collected on the farm.
Data were converted into spreadsheets, which involved the production costs of broi-
lers during meat production. Production costs were classified according to the items:
feed, labor, cost of capital, depreciation,and others. In the other sort, vaccines and
medicines, maintenance, commercialization,and electric energywere included.

Spreadsheet software Excelwas used to compilingand processing the data. In the
conversions of monetary values, the dollar exchange rate was used applying the
arithmetic average of the considered periods (2017/2018). Prices of inputs and sales
of the finished product were obtained, based on data from the local cooperative that
receives the live broilers to slaughter. The production capacity was estimated accord-
ing to the area of the houses considering a flock density of 14 birds/m’.

4 Result and Discussion

Overall global annual meat consumption per capita is expected to reach 35.3 kg by
2025, an increase of 1.3 kg compared to the last 5 years period. This additional con-
sumption will consist mainly of poultry meat, and nearly 90% is of broiler meat. In
absolute terms, total consumption growth in developed countries over the projection
period is expected to remain small relative to developing regions, where rapid popula-
tion growth and urbanization remains the core drivers. According to [1] such a projec-
tion indicates an increase in thebroiler meat per capita consumption growth, when
compared to the previous period (average 2015 to 2017), will increase by 2.8 kg in
developed countries and by half of this amount in developing countries. Over the next
decade, production will benefit somewhat from better feed conversion rate and
somewhat from positive meat-to-feed price margins as well as better feed conversion
ratios. Increased productivity will also lead to a positive supply response and lower
meat prices for the projection period. Poultry meat remains the primary driver of the



growth in total meat production, mainly in response to expanding global demand in
the developing world. Low production costs, high feed conversion ratios, and low
product prices have contributed to making poultry the meat of choice, both for pro-
ducers and consumers.

Based on the projection of the poultry market, Brazil is the world largest export
market and the second largest producer [12]. The South region is characterized as the
main producing region of the country, in the Northeast, the production of greater re-
levance is the state of Bahia occupying the 9th position with a total of 269 thousand
birds in 2017.

It was verified, in the field research carried out, that the farm has an installed ca-
pacity of 625 thousand broilers/year, and suchproduction represents 62.7% of broiler
production in the municipality of Altos [5]. It was observed that it presents a
guarantee of full consumptionby the domestic market, confirmed by [3]. The report
indicates that the State of Piaui is ranked 18" in the ranking of broiler production in
Brazil, but it is not noted at the national level as an export market, as shown in Figure
1.

PERNAMBUCO
0,05%

PARAIBA

RORAIMA 0,02%

0,0021%

CEARA
= 0,0027%

3 PARA
; e S 0,00001%
e = Ssus

TOCANTINS
0,09%
MATO GROSSO
i
1,16%
b 4,34%  ESPIRITOSANTO
MATO GROSSODO SUL r 0.06%
4,28% = AN
C ‘g‘< RIODE
PARANA == JANEIRO
37,20% 7//‘/)‘? o GERAIS  0,0007%
S .03%
/\ =
= SAOPAULO
A 6,06%
7y
4 SANTA CATARINA
L4 22,95%

RIOGRANDE DO SUL
17,58%

Fig. 1. Brazilian states producers of broiler meat and the corresponding percentage of
production in 2017. Source: [3]

The feed-ration represents 70.92% of the production costs of the farm, and four
feed compositions are available according to the growth period. Feed management
begins with the use of 0.20 kg/feed-ration for the bird in the first five days.
Immediately after this period the initial feed is introduced for 21 days, allowing the
consumption of 1 kg/bird, following the phase of growth for 10 days with the use of
2.2 kg of growth ration, closing the cycle with 0.9 kg of finishing ration in the last
seven days of a cycle of 43 days. After the harvest of the birds for slaughter, the



houseundergoes into the process of sanitarycleaning, which ensures full sanitation and
disinfection to receive a new flock after 20 days.

Due to its installed capacity, the area allows the production of 14 birds per square
meter, a parameter that used in the Brazilian production process, which can vary from
12 to 18 head per square meter [13]. When analyzing the costs of production of a
year, it was verified that it had an average cost/bird of US$ 2.11, which when com-
pared to the cost of production of US$ 2.00 in the Southern region of Brazil. It is
believed that in the case of the region of the largest production in the country, the
scale of production influences the difference in cost of production in the order of
5.5%.

The AVIPE - Pernambuco Poultry Association [14] presents an analytical study of
datametricsthat evaluate the poultry meat chain of the Northeast Brazilianregion, an-
dassure that it should at least triple its production to fulfill the regional consumer
market. The broiler production chain is growing on a large scale at the national level.
In the Northeast, the consumption is 10.40 kg/capita, not yet reflecting the local con-
sumption of 43.32 kg/capita. Given this perspective, the interest of growth in the pro-
ductive capacity of the studied company is justified in order to reduce the average
cost with the expansion of productive capacity by 70.92%, taking advantage of the
economies of scale available in the years 2018 and 2019. The research sample sug-
gested that the increase in production leads to better use of the economy of scale.
However, the difficulties in the expansion of production in mostbroiler farms are re-
lated to the limiting factors of area and labor. Ina proper scale,there is a trend to pres-
sure market pay-off for better price negotiations to make the activity viable.

The larger the scale of the business, the production operations facilitate the logis-
tics of technical and veterinary assistance, as well as the supply of feed and 1-day-old
chicks, in addition to negotiations of other inputs such as energy and maintenance. It
is also allowed the poultry farmers to participate in the system of partnership with the
agroindustry making the investments needed for production.

Table 1 presents the main costs that correspond to the selling price of broiler. The
feed is the most relevant item, representing 76.4% of the total costs.

Table 1. Broiler meat production cost

Expenses National/2018 National/2017 Local/2018 Local/2017
(1072 US$)

Feed ration 51.44 57.02 64.63 64.79
Labor 4.65 5.13 1.52 2.12
Capital cost 1.37 1.51 4.23 4.22
Depreciation 1.64 5.73 1.20 1.34

Other 14.78 16.29 18.71 18.32

Total 73.88 85.69 90.29 90.79




5 Final remarks

Given the complexity of the market dynamics and because broiler meat is a commodi-
ty, there is a significantinternational oscillation of the purchase value. Because Piaui
state is emerging as a producer of soybeans and corn,which are the primary input
products of broiler feed-ration, producing broiler meat in the region should remain
profitable. Such condition decreases the transport of raw material for processing the
feed. It is also worth mentioning that in the case of buying the slaughtered broilers
from the largest producer pole that is the southern region of Brazil, the average road
distance would be approximately 3,000 km from the state capital (Teresina), where
logistical costs appears as a determinant factors for raising the costs of broiler meat
for the local market.
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