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Abstract

The paper presents analysis of influence of total agriculture progress
on changes of unit costs in broiler chicken production in 1994-2015. Re-
sults of annual assessment of utility value of broiler chicken in Poland were
taken as a measure of total progress in production. This assessment was
carried out by Central Animal Breeding Office (1994-2000), National Cen-
tre of Animal Breeding (2001-2003), and National Poultry Council (2004-
-2015). All analysed indices improved between 1994 and 2015 as followes:
feed conversion ratio from 2.52 to 1.66 kg/kg, daily mass increment from
38.1 to 60.0 g/day, mortality from 9% to 4.3%. In 1994-2015, unit costs
of broiler production (expressed in constant prices of 1994) decreased by
36%. Up to 2003, decrease in costs was on average 2.5% yearly and since
2004 the decrease was on average 1% yearly. The strongest influence on
lowering broiler chickens production costs (22%) was exerted by the de-
crease in feed costs due to improvement of feed conversion ratio, decrease
in other costs (9%) and the purchase amount of material for breeding and
costs of purchase of one-day chicks (5%).

Keywords: agricultural progress, broiler chickens, feed conversion ratio, mortality,
daily increment of mass, unit production costs.

JEL codes: D24, Q11, Q12, Q13.

Introduction

Progress in agriculture is defined as qualitative and quantitative changes
which in economic sense mean reduction of social inputs per unit of a food
product (Wos, 1996). The following types of progress in agriculture can be
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distinguished: biological, technical, organisational, technological and socio-
-economic (Klepacki, 1990; Wawrzyniak, 2003). Biological progress translates
into improvement in genetic properties of plants and animals, making them
more productive in terms of using the forces of nature and industrial means
of production, and increasing their quality from the point of view of consumer
requirements. This type of progress is possible thanks to specific substitution
of physical inputs and it leads to reduced costs of agricultural production (Ru-
nowski, 1997; Wicki, 2010). Individual types of progress are often interdepend-
ent. Commonly used animal production indicators, such as daily mass incre-
ment or feed conversion ratio, characterise biological progress as an effect of
genetic improvement of breeds or hybrids in terms of mass increment or feed
conversion rate. Particularly good results are obtained by striving at simultane-
ous biological, technical, technological and organisational progress. The effects
of genetic progress are visible only when appropriate, strictly defined breeding
conditions are ensured, along with appropriate quality feed and veterinary serv-
ices. It is difficult to fully benefit from biological progress if obsolete production
techniques or technologies are used (Runowski, 2009). Progress is a relative
term and does not exist as such. It is only present when we compare current
achievements with the past situation.

Core determinant in producers’ decisions making is to achieve an adequate
agricultural income, understood as the difference between the value of commer-
cial production and the incurred production costs (Bana$, 2004; Zmija, 1999).

In 2005-2014, the European Union countries recorded an upward trend in
agricultural income per full-time worker (Runowski, 2015). Poland was among
the leaders in terms of income growth rate, but in absolute values per full-time
agricultural worker it was ranked only 23rd. Particularly strong growth in poul-
try production was recorded after Poland’s accession to the European Union,
and it resulted from an increasing domestic and foreign demand (Dybowski,
2014; Stanko, 2011; Zmija and Czekaj, 2013). Favourable poultry prices were
due to low production costs, compared to those in Western European coun-
tries (Czyzewski and Danilczuk, 2008). Currently, Poland is the EU leader in
poultry production, which amounted to 2,386 thousand tonnes in 2015 (Rynek
Drobiu i Jaj, 2016).

The aim of the article is to assess changes in main technological indicators
and unit cost between 1994 and 2015, which took place due to progress in broil-
er chicken production.

Material and methods

The analysed material encompassed two groups of data. The first one com-
prised results of assessments of broiler chickens utility value, performed in
Warsaw (2004-2015) by Central Animal Breeding Station (1994-2000), Na-
tional Centre of Animal Breeding (2001-2003), and National Poultry Council —
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Chamber of Commerce. The data came from broiler chicken farms from all over
Poland. The analysis covered the following production outcomes in individual
years: feed conversion ratio per 1 kg of body weight, daily mass increment,
average final mass, duration of the production cycle, and mortality. The indica-
tors were calculated based on a large sample, since the analysis covered 720
herds a year on average, from 337 herds in 1995 to 1176 in 2015. The measure
of progress between 1994 and 2015 was changes in production indicators.

The second group of data comprised prices of live broilers, chicks and feed.
The data were taken from the biannual publication entitled Rynek Drobiu i Jaj
(Poultry and Egg Market), published in 1994-2004 as well as from the database
of the Integrated Agricultural Market Information System (2004-2015).

Progress allows to reduce inputs for obtaining the same production volume,
and thus to cut unit costs. Unit costs of live broiler production (Kj) were calcu-
lated using the following formula (Kucka, 1999):

K=W-C+N,-C,+T, Z (1)

where:

W — feed conversion ratio (kg/kg),
average price of feed (PLN/kg),

— input of day-old chicks (chick/kg),

price of chicks (PLN/chick),
duration of production (day/kg),
unit value of other costs (PLN/kg per day).

NNOZO
|

Unit production costs of live chicken mass comprise three elements: (1) cost
of feed, (2) cost of purchase of day-old chicks, and (3) other costs. The impact
of a given component on costs is defined by its unit price multiplied by its input
required to produce one kilogram of live chicken. The quantity of feed required
to produce 1 kg of live chicken is directly defined by the feed conversion ratio,
expressed in kg/kg and denoting how many kilograms of feed was used to pro-
duce 1 kg of live chicken. The input of day-old chicks was calculated according
to the following formula:

N,=(1+U-001)/M, )

where:
U - mortality rate (%),
M, — average final weight (kg/number).

Time required to produce one kg of live chicken was calculated according to
the following formula:
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C,=M,/(P,-0,001) 3)

where:
P,— average daily mass increment (g/day).

Other costs included the costs of power, fuel, amortisation, labour and other
costs related to the functioning of a farm as well as fixed annual fees. The amount
of these costs in relation to a time unit is relatively constant (Kucka, 1999).

The European broiler index (EBI) was calculated according to the following
formula (Swierczewska, Stgpiniska and Niemiec, 1999):

EWW = [(Mk - Py) / (D - W)] - 100 4)

where:

EBI — European broiler index (points),

P, —average survival rate in the entire population of chickens for fattening (%),
D —duration of fattening (days).

Other indications as in formula 1 and 2.

Calculations and analyses were performed using constant prices from 1994
and actual values of individual production factors in individual years (Wyniki
oceny 1995-2016). In order to eliminate the impact of inflation, nominal prices
were converted into constant prices from 1994 (prices from 1994 = 100%).

Results

The average live broiler price in 1994 was 2.29 PLN/kg. Within 22 years cov-
ered by the analysis, nominal prices of live broilers increased by 52% (Fig. 1) to
3.48 PLN/kg in 2015. Nominal prices grew mainly in the first three years under
analysis (by 40%), as a result of high inflation at that time, and in 2007-2013
due to a higher demand resulting primarily from an increase in export. Between
1998 and 2013, nominal prices declined by 33%.

Real prices of live broilers were subject to cyclical fluctuations, and fell by
30% in 1994-2015. Two trends were observed: first prices dropped by 40%,
and starting from 2004, a reverse trend was recorded — after stabilisation, prices
began to slowly increase, by 10% in 2004-2015. A deep but short price drop in
2006 was related to the avian influenza outbreak.

Feed and chicks were the means of production accounting for most of the pro-
duction costs (approximately 80%). Nominal prices of feed in 1994-2005 were
subject to cyclical fluctuations and increased by 162% in the said period, while real
prices increased by 34% (Fig. 2). Prices of chicks were more stable. In the analysed
period, nominal prices of chicks grew by 63%, while their real prices fell by 17%.
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Fig. I.Changes in nominal and real prices of live broiler chickens in Poland between 1994 and
2005 (baseline year 1994 = 100%).

Source: own calculations based on biannual publication Rynek Drobiu i Jaj for 1994-2016 and from the
database of the Integrated Agricultural Market Information System in 2016.
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Fig. 2. Changes in nominal (nom.) and real (real.) prices of feed and chicks between 1994 and
2005 (baseline year 1994 = 100%).

Source: as for Fig. 1.

Profitability of production is largely determined by the relation of product
prices to input, informing how many units of input for one product unit may be
purchased.
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In 1994, 4.5 kg of feed could be purchased for 1 kg of sold live broiler chicken.
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Fig. 3. Ratio of prices of live broiler chickens to prices of feed and day-old chicks between
1994 and 2015.

Source: as for Fig. 1.

In the following years, the ratio deteriorated regularly, falling to its lowest
level (2.37:1) in 2002. Since 2006, the ratio of prices of live broiler chickens
to prices of feed stabilised and fluctuated between 2.56 and 2.85. Olszanska
(2012), analysing the ratio of buying-in prices of animal products in these years,
has noticed that statistically less feed is used to produce 1 kg of live animals,
and thus in subsequent years lower ratios of prices of live animals to prices of
main feeds are acceptable.

The ratio of prices of live chickens to prices of chicks in 1994-1995 equalled
2.70:1 and was significantly lower than the ratio of prices of live chickens to
prices of feed. From 1996, the live chickens to chicks price ratio was similar to
the ratio of live chickens to feed prices, and it followed similar trends.

Technological indicators of live broiler chicken production in 1994-2015 im-
proved significantly (Fig. 4). The feed conversion rate amounted to 2.52 kg/kg on
average in 1994, and the long-term linear trend (a = -0.031, R2 = 0.847) reveals
that the indicator decreased by 0.03 kg/kg on average a year — to 1.66 kg/kg in
2015. Daily mass increment was 38.1 g/day in 1994 and grew by 1.05 g a year
on average, reaching 60.0 g/day in 2015. The mortality rate (during the entire
production cycle) was 9.0% in 1994 and it decreased by 0.21% annually, totalling
4.3% in 2015. The European broiler index amounted to 131.9 points in 1994 and
grew by 8.9 points annually, reaching 345.9 points in 2013.
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Fig. 4. Technological indicators of live broiler chicken production in Poland in 1994-2015.
Source: Results of the assessment of utility value of poultry, 1995-2016.
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Production indicators did not improve at the same rate throughout the entire
period. The long-term trend described by a quadratic function for all indicators
is much better aligned with empirical data (R2 indicators amount from 0.915
for feed conversion ratio to 0.974 for mass increment). An analysis of the trend
quadratic function shows that improvement of production indicators in the first
half of the analysed period (1994-2003) was much more pronounced than in the
second half (2004-2015).

The unit cost of live broiler chicken production in 1994 amounted to 2.09 PLN/
kg, of which the cost of feed represented 1.29 PLN/kg (62%), the cost of chicks —
047 PLN/kg (22%), and other costs — 0.33 PLN/kg (26%) (Table 1).

Table 1

Production means input and unit costs of live broiler chicken production in Poland

in the years 1994-2014, in constant prices from 1994

Feed input Chicks input Final Production Other costs
Year . mass kg/  time PLN/kg Tgtf‘lll\lc/ﬁsts
(kg/kg) PLN/kg chick./kg PLN/Kg  chick day/kg daily* PLN/kg g
1994 252 1.29 0.55 047 1.98 26.26 0013 0.33 2.09
1995 240 122 0.57 0.49 1.92 26.56 0013 0.33 2.04
1996 233 1.19 0.56 048 1.94 25.77 0012 0.31 1.98
1997 221 1.13 0.54 047 1.96 24.49 0.012 0.29 1.89
1998  2.11 1.08 0.52 0.44 2.06 22.82 0.010 0.23 1.75
1999 2,04 1.04 0.51 043 2.09 21.05 0.010 0.20 1.67
2000 2.01 1.03 0.51 0.44 2.07 21.26 0.009 0.20 1.67
2001 197 1.00 0.49 0.42 213 20.19 0.009 0.19 1.61
2002 1.96 1.00 048 041 221 1991 0.008 0.16 1.57
2003 191 0.97 0.49 042 2.14 20.09 0.008 0.16 1.55
2004 2.00 1.02 048 041 2.18 20.18 0.008 0.17 1.60
2005 194 0.99 046 0.39 229 18.78 0.008 0.15 1.53
2006 191 0.97 046 0.39 228 18.86 0.008 0.15 151
2007 191 0.97 0.46 0.39 228 18.42 0.009 0.16 1.52
2008  1.88 0.96 045 0.38 235 18.30 0.009 0.16 1.50
2009 1.84 0.94 047 0.40 224 18.30 0.008 0.15 1.49
2010 1.87 0.95 044 0.38 241 17.84 0.009 0.16 1.49
2011 1.84 0.94 042 0.36 247 1741 0.009 0.15 1.45
2012 1.81 0.92 042 0.36 248 17.34 0.008 0.15 1.43
2013 1.76 0.90 043 0.37 244 17.62 0.009 0.15 1.42
2014 1.72 0.88 043 0.37 245 16.73 0.009 0.15 1.40
2015 1.66 0.84 041 0.36 252 16.67 0.008 0.14 1.34

2 Based on Utnik-Banas$ (2016).
Source: Results of assessment of utility value of poultry, 1995-2015, and biannual publication Rynek

Drobiu i Jaj from 1994-2016.
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In the following years, unit costs were gradually decreasing (in terms of con-
stant prices of production means in 1994) (Fig. 5). In the adopted method of unit
cost calculation (formula no 1) and with assumed constant prices, the compo-
nents of total costs depended directly on the achieved production results. The
cost of feed was calculated as feed conversion rate multiplied by unit price of
feed. The decrease of feed conversion rate from 2.52 to 1.66 kg/kg in 1994-2005
contributed to a drop in feed costs by 35% and to a decline of total unit cost of
live broiler chicken production by 22%.
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Fig. 5. Changes in unit costs of live chicken production (and their components) in the years
1994-2014 (constant prices from 1994 = 100%).

Source: Results of the assessment of utility value of poultry, 1995-2015, and biannual publication Rynek
Drobiu i Jaj from 1994-2016.

The purchase cost of day-old chicks depended on unit input of day-old chicks
required to produce 1 kg of live chicken (formula 2). The input depended direct-
ly on two indicators: mortality rate and final body weight. The reduction in mor-
tality by 1% (with the constant final weight) translated directly into reduction of
chicks input by 1%. The increase of the final body weight in the analysed period
was in inverse proportion (decrease) to chicks input. The decline in mortality
rate from 9% (1994) to 4.3% (2015), accompanied by an increase in final body
weight from 1.98 to 2.52 kg/chicken in the same period, contributed to reduction
of chick purchase costs by 23% and to a 5% drop in total unit costs.

The level of other costs per time unit is relatively constant and thus the in-
creased rate of daily mass increment caused a reduction of this component of
production costs. An increase in daily mass increment from 38.1 g/day in 1994
to 60.0 g/day in 2015 translated into shorter production time of 1 kg of live
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chicken — from 26.3 days (in 1994) to 16.7 days (in 2015). The shorter pro-
duction time contributed to reduction of other costs by 58% and to cutting the
total cost of live chicken production by 9%. An important factor contributing
to reduction of this group of costs was an increase in stock density per 1 m?,
which led to a decrease in unit value of other costs from 0.013 to 0.008 PLN/kg
per day. In June 2010, Council Directive 2007/43/EC entered into force. It laid
down the limits of acceptable number of birds kept on a unit of useable area,
which significantly reduced the room for cutting other fixed costs (Utnik-Banas,
Zmija and Sowula-Skrzyfiska, 2014).

Summing up, the unit cost of live broiler chicken production dropped by 36%
between 1994 and 2005, with the decrease not being evenly distributed over
the years. In 1994-2003, the costs decreased by 2.5% a year on average, while
between 2004 and 2015 the decrease rate fell by over a half, and amounted to
1% on average. The trends overlap with the intensity of progress, measured by
changes in production indicators which improved much more significantly in
the first (low level of indicators at the beginning) than in the second analysed
period.

Summary and conclusions

This paper analyses the impact of agricultural progress on changes in costs
of live broiler production in 1994-2015. Progress was measured by changes
in the following indicators, characterising live chicken production: daily mass
increment, feed conversion rate per 1 kg of body weight, final broiler weight,
mortality and health problems, and duration of production. The indicators were
defined based on assessment of the utility value of broilers kept on farms across
Poland, which covered 700 of production stock on average per year. Systematic
improvement of production indicators points to overall progress in live chicken
production in the analysed period, comprising biological, technical, technologi-
cal, chemical, organisational and economic progress. In practice, it is very dif-
ficult to define separately the effects of individual types of progress, since they
are interrelated and interdependent.

Unitary production costs were calculated as the sum of products of the input
of a given production factor required to produce 1 kg of live chicken multiplied
by the unit price of this factor. Individual inputs were expressed as produc-
tion indicators, which allowed to use the adopted progress intensity measures
to determine the costs. The adoption of constant prices allowed to eliminate the
impact of inflation and the price ratios changing within the analysed period.

Overall agricultural progress led to improvement of the analysed production
indicators, which translated into higher economic effects.

1. The decrease of feed conversion rate from 2.52 to 1.66 kg/kg contributed to a
drop in feed costs by 35% and to decline of total unitary cost of live chicken

production by 22%.
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. The decline in mortality rate from 9% to 4.3% and the increase in final body

weight from 1.98 to 2.52 kg/chicken allowed to reduce day-old chick pur-
chase costs by 23% and to cut unit costs by 5%.

. The increase in daily mass increment from 38.1 g/day to 60.0 g/day allowed to

reduce the production time of 1 kg of live chicken from 26.6 to 16.7 days, to
cut other costs by 58% and the unitary costs of live broiler production by 9%.

. Real prices of live broilers fell by 30% between 1994 and 2005. A downward

trend prevailed before Poland’s accession to the European Union (1994-
-2003) with real prices of live chickens falling by 40%, while after the acces-
sion (2004-2015), real prices slowly increased (by 10%).

. Unitary costs of live broiler production in 1994-2005 fell by 36%. In 1994-

-2003, the costs decreased by 2.5% a year on average, while between 2004
and 2015 the costs fell by 1% a year on average.
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KATARZYNA UTNIK-BANAS
Uniwersytet Rolniczy
Krakéw

POSTEP A KOSZTY PRODUKCJI ZYWCA BROJLEROW KURZYCH
W POLSCE W LATACH 1994-2015

Abstrakt

W pracy badano wptyw ogolnego postepu rolniczego na zmiane kosztow
Jjednostkowych produkcji Zywca brojlerow w latach 1994-2015. Za mier-
niki postepu przyjeto coroczne wyniki oceny wartosci uzytkowej kurczqt
brojlerow w Polsce, prowadzonej przez Centralng Stacje Hodowli Zwie-
rzqt (1994-2000), Krajowe Centrum Hodowli Zwierzqt (2001-2003) oraz
Krajowq Rade Drobiarstwa (2004-2015). Wszystkie analizowane wskaZniki
w okresie 1994-2015 ulegty istotnej poprawie: wskaznik zuzycia paszy z po-
ziomu 2,52 do 1,66 kg/kg, przyrost masy odpowiednio z 38,1 do 60,0 g/dobe,
natomiast wielkos¢ upadkow zmalata z 9 do 4,3%. Jednostkowe koszty pro-
dukcjizywca, wyrazone w cenach statych z 1994 roku, zmniejszyty siew latach
1995-2015 0 36%, przy czym do 2003 roku spadek kosztow nastepowat
w tempie 2,5% rocznie, natomiast od 2004 roku zmniejszenie kosztow za-
chodzito w Srednim tempie 1% rocznie. Najwiekszy wptyw na obnizenie
kosztow produkcji Zywca brojleréw (o 22%) miat spadek kosztow pasz spo-
wodowany poprawq wskaZnika konwersji paszy, obnizeniem (0 9%) kosz-
tow pozostatych i kwoty zakupu materiatu do chowu oraz kosztow zakupu
pisklat jednodniowych (5%).

Stowa kluczowe: postep rolniczy, brojlery, wskaznik zuzycia paszy, upadki, przy-
rost masy ciata, jednostkowe koszty produkcji.

Accepted for print: 16.10.2017.

Unless stated otherwise all the materials on the website are available under the Creative
Commons Attribution 3.0 Poland license. Some rights reserved to the Institute of Agricultural @ ®
BY

and Food Economics - National Research Institute.

Zagadnienia Ekonomiki Rolnej



