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ABSTRACT. The study compares the trends of changes in the intensity of management (direct costs
incurred) in relation to changes in the value of production in groups of farms with different production
profiles. The basis for comparative analysis were the results of surveys conducted in 2004-2017, in
several dozen large, market-oriented farms. The specific structure of gross commodity production was
the main criterion for the division of farms into groups. The analysis showed that in all groups, produc-
tion intensification, justified by economic results (without subsidies or direct payments) (type 1), was
effective and based on current prices. The most intensive production, in terms of incurred costs as well
as land productivity and labor productivity, was carried out on pig farms — farm type least dependent
on available land resources. Direct costs incurred in this group of farms were (in relation to 1 ha of AL)
about three times higher than the average in other groups. Also, the highest increase in gross margin
without additional payments was observed in this group.

INTRODUCTION

Poland’s accession to the European Union had a significant impact on Polish agriculture,
the agri-food industry and rural areas [Judzinska, Lopaciuk 2012, Wigry (ed.) 2011]. It
significantly affected (through financial resources of the Common Agricultural Policy —
CAP) the income of most farms [Adamowicz, Szepeluk 2018, Zietara, Zielinski 2012],
but also had external effects on the state (quality) of the environment, and the value of
agricultural production in this environment [Prandecki 2015]. However, payments and
subsidies received in various forms only mitigate the negative effects of the uneven pace
of changes in prices of means of agricultural production and prices of agricultural prod-
ucts [Jozwiak, Mirkowska 2011]. The benefits of this political rent (including subsidies)
may also have a negative impact on efforts to improve technical efficiency of production
[Kulawik, Wieliczko 2012, Kagan 2018]. The value of global production of agriculture,
forestry, hunting and fishing in Poland, in the years 2005-2017, in current prices, increased
twice, while in constant prices, this increase did not exceed 25% [GUS 2017-2018].

' The paper was developed as part of 2016-2020, 2.1 multiannual programme of TUNG-PIB.
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Competitiveness and the production output of farms depends mostly on the relation-
ship between income and costs of means of production [Rembisz 2010]. This affects the
profitability of production, determines the assessment of productivity, and also the nature
of management intensity [Gatecka 2017, Kopinski 2002, Szymanska 2010]. One of the
measures of assessment (comparisons) of direct and indirect effects (including prices) of
agricultural production is gross margin — a result of the production value and direct costs
necessary to produce it [Skarzynska (ed.) 2013, Augustynska (ed.) 2018]. Apart from the
price level, it is directly related to the scale (size) of production.

The aim of the study was to determine the trends of changes of management intensity
(on the basis of direct costs incurred) in relation to changes in the value of production in
groups of farms of different production profiles.

MATERIAL AND METHODS OF RESEARCH

The analysis was based on the results of surveys conducted in 2004-2017, in several
dozen (43 on average) large, market-oriented farms. These farms were located in the
Dolnoslaskie (6), Lubelskie (16), Podlasie (13) and Wielkopolskie (8) provinces of Poland.
The basis for the selection of targeted farms, in addition to the willingness to cooperate,
was the production profile (degree of specialization), determined by the structure of gross
commodity production [Harasim 2006, Klepacki 1997, Wojtaszek 1965]. The following
groups of farms were selected:
— multidirectional (mixed) (7 households), in which none of the production types
reaches the level of 30% in the structure of gross commodity production (A);

— unidirectional bovine farms (14 households) in which beef cattle or diary cows
breeding constituted at least 40% in the structure of gross commaodity production (B);

— unidirectional pig farms (7 farms), in which pig production constituted over 40%
in the structure of gross commodity production (C);

— farms with unidirectional crop production (without livestock) (15 farms), crops
constituted over 40% in the structure of gross commodity production (D).

A comparative analysis of changes in the organizational conditions of farms was
conducted for the years 2014-2017 in relation to the years 2004-2007 — the first years of
Poland’s membership in the European Union (UE). The character (type) of management?
in selected groups was made on the basis of the difference in slope of trend lines (a, b),
direct costs (DC) and agricultural output (Out) excluding internal turnover, direct payments
and other payments, according to equation patterns and adopted criteria:

GM = Out -DC; y(DC) = ax +m; y(Out) = bx+k

a>0andb—-a>0 effective intensification (rational), type I,

a<Oandb—a>0 efficient extensification (rational), type II,

a>0andb—-a<0 ineffective intensifying (irrational), type III,

a<0andb-a<0 inefficient extensification (irrational), type IV.

where: GM — gross margin, DC — direct costs of agricultural production, Out — value of
agricultural production.

Management intensity consists of production intensity measured by costs incurred and management
intensity including the AL and livestock structure.
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The comparative analysis included the structure of direct costs, value of agricultural
production and value of gross margin without subsidies (in current prices). Isolation of
individual income elements and direct cost components of farms was made according to
the methodology widely adopted in FADN research [Goraj 2000].

RESEARCH RESULTS AND DISCUSSION

The characteristics of organizational conditions of the surveyed groups of farms in
2014-2017 and their changes in relation to the period - 2004-2007 are shown in Table
1. The individual groups of farms of different production profiles (specialization) were
strongly differentiated by natural and organizational conditions and level of production
intensity. The average area of agricultural land in tested farms (AL) was 42.6 ha. The
smallest, in terms of AL (27.9 ha), were bovine farms, and the largest (57.6 ha of AL)
were farms specializing in crop production. The land acreage of crop farms determines,
to a significant extent, the size (scale) of production. Crop farms (group D) also had the
best quality soil. Over 10-13 years, the area of mixed (A) and pig farms (C) increased
slightly by about 3 ha. On the other hand, the AL of D-group farms decreased. This was
mainly due to the division of large cooperating farms from the province of Lower Silesia
into smaller ones. The share of permanent grasslands and pastures (PGP) in the land use
structure for the majority of surveyed farms was an important factor determining the
direction of production. Farms of group B had a 23.1% share of PGP on average in AL.
The direction of production was determined by the level of employment. By far, the least
labor-intensive production was observed in crop (group D) farms (3.4 AWU 100 ha AL).
In reference to the period 2004-2007, the labor level decreased in all groups of farms,
except for farms belonging to group B.

The organization of plant production and the stocking density of livestock were a re-
flection of their specialization (production profile). The sowing structure, mainly in groups
(B) and (C), was directly linked to the needs of livestock production. Cereals dominated
in the crop structure in the majority of surveyed groups. Their share was the highest in
the group of pig farms. During the last 10-13 years it has dropped by 9 percentage points
(p.p.), but still constitutes ~85% of crop structure. The share of cereals has increased by
12 p.p. in farms of the B group (bovine), which was accompanied by a decrease in the
area of fodder crops in this group (by 11 p.p.). The efficiency of fodder crops in these
farms have increased due to innovative and more modern technologies as well as better
agro techniques, allowing for the use of part of their area for the cultivation of cereals.
As a result, these farms were able to increase the amount of available concentrated feed
of own production. The intensity of animal production, measured by stocking density,
decreased in farms specializing in pig breeding (C), and also in the group of multidirec-
tional farms (A), during the study period. This was a result of a reduction in pig herds.
The intensity of crop production, measured by the level of NPK consumption in mineral
fertilizers, increased in the majority of surveyed groups. Farms with no livestock were
the only exception to this rule, which was in line with general trends at a national level
[Kopinski 2018a, 2018b]. Farms with no livestock used the highest amounts of mineral
fertilizers in 2014-2017 — on average 246 kg NPK/ha AL. The lowest level of mineral
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fertilization was observed in pig farms, which was due to a high availability of manure
produced on the farm. A very high NPK consumption — an average of 227 kg NPK/ha
AL — was also recorded on bovine farms (group B). This was caused by a large share of
intensively cultivated grass and other fodder crops.

Organizational and production conditions were reflected in the structure of direct
costs incurred and the value of agricultural production (Figure 1). Pig Farms (Group C)
had the most intensive production, in terms of costs incurred as well as land productivity
and labor productivity. The level of direct costs, in relation to 1 ha of AL was about three
times higher in this group than the average in other groups (A, B and D). It resulted mainly
from significant costs incurred for the purchase of feed and costs of young livestock for
fattening. The differences in value of production between the compared groups of farms
were determined mainly by the differences in the sales value of agricultural products. Pig
farms (C) had the highest sales value among all tested groups.

Changes in the value of particular items (sources) of direct costs and agricultural pro-
duction volume results in a specific level of gross margin of tested groups of farms and
its change in relation to the period from 10-13 years ago (Table 2).

The highest gross margin in the years 2014-2017 in relation to 1 ha of AL was observed
in pigs farms (nearly PLN 7.5 thousand). It should be noted here that the estimated gross
margin refers to the total agricultural production of farms, and not to a specific activity
(main production profile), despite the separate specializations. It does not include internal
trading costs. The average value of gross margin for all tested farms increased by PLN
533.4, (10%), between 2004-2007 and 2014-2017, the highest increase was visible in pig
farms (group C).

thous. PLN/ha AL

Total ] thous. PLN/ha AL

-12-10 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16 18

B Mineral fertilisers costs @ Plant protection products costs
B Feed costs (purchase) Live animals purchase costs

8 Fees and other margin costs OMarket agricultural output
Household consumption M Inventory difference

Figure 1. The value structure of direct costs and output sources of agricultural production in selected
groups of farms in 2014-2017

Source: own data and study
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Table 1. Characteristic of organizational conditions in the analysed groups of farms in 2014-2017
and changes in comparison to 2004-2007*

Specification Main production profile of farms Total farms
multi- bovine pigs crop
directional (B) (©) production
A) D)
Agricultural lands
(AgL) [ha] 39.6 3.1 279 -4.1| 41.1 35| 57.6| -154| 42,6 -4.1
Grasslands and 13.0%| -7.1 |23.1%| -52 | 62% | -1.8 | 24% | 1.0 | 88% | -4.0
pastures p-p. p-p. p-p- p-p. p-p-
Value index of AL 0.94| -0.01| 0.79| -0.07| 0.86| 0.02| 0.99| 0.02| 0.90| 0.00
Employment
51, -09 7.6 0.3 52 -1.6 341 -09 48| -0.6

[AWU/ 100 haAL]
;S);lti::frbn(?f cropping % p.p. % p-p. % p.p. % p.p. % p.p.
— cereals 69.3| -52| 48.6| 12.0| 84.6| -9.6| 62.1| -8.7| 642| -57
— industrial 16.3 4.8 4.6 1.2 8.6 83| 23.1| -0.5| 166 1.8
— fodder crops on AL | 10.6 2.7 43.3| -10.6 4.8 4.0 4.5 44| 123 2.6
Livestock density
[LU/ha of AL], 0.55| -0.27| 1.30| 0.04| 1.40| -0.18| 0.05| 0.02| 0.59| -0.06
including:
— bovine 0.43| -0.02| 1.29| 0.04| 0.22| 0.16| 0.04| 0.03| 0.39| 0.06
— pigs 0.05| -0.18| 0.01| 0.01| 1.18| -0.32| 0.00| -0.01| 0.18| -0.10
Mineral fertilizers

246.1| 48.2|227.2| 29.9| 1944| 33.3| 207.0| -64.2| 2154 -11.8
[kg NPK/ha AL]
Productivity of
agricultural area 5.2 0.9 9.5 1.9 17.2 7.7 4.5 1.0 7.6 1.9
[thous. PLN/ha AL]
Labour productivit
[thous. IIzLN/AWU]y 102.5| 30.3| 124.7| 21.6| 333.3| 192.1| 132.0| 24.4| 156.5| 50.0

* absolute difference in values between the years 2014-2017 and 2004-2007
Source: own study

Changes in the direct costs incurred and the value of agricultural production results
in changes in the level of gross margin and thus — differences between different groups
(profiles) of farms. The value of agricultural production increased at a much faster pace
than direct costs in all compared groups of farms in the study period of 14 years (2004-
2017) (Table 2). It resulted both from the increase in prices of means of production and
agricultural products as well as an increase in the volume of production. Therefore, all
tested groups of farms were effectively intensifying agricultural production (intensifica-
tion type I). This intensification was justified by economic results (without subsidies or
payments), in terms of land productivity. The average annual increase of the gross margin
(difference in the slope of b — a trends) was on a level of 63 PLN/ha AL, while the high-
est increase of gross margin was observed on pig farms (156 PLN/ha AL), which were
the least dependent on land resources. The smallest, not statistically significant, increase
in the value of production was visible in the multidirectional group of farms (group A).
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Table 2. Characteristics of gross value of margin and trends and types of intensity of agricultural production in selected groups of farms in 2004-2017
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SUMMARY

A multi-annual analysis of changes in
the level of incurred expenditures (direct
costs) and the output level of the production
value (in current prices) made it possible
to assess the management intensification
character of tested farms of different pro-
duction profiles. The study showed that the
organization of crop production and the
level of livestock density were a reflection
of farm specialization (production profile).
In this respect, specific organizational and
production conditions of tested groups of
farms were reflected in the structure of
direct costs incurred and the output value
of agricultural production. Pig farms had
the most intensive production in terms of
costs incurred as well as land productiv-
ity and labor productivity. The level of
direct costs, in relation to 1 ha of AL, in
pig farms (group C) was about three times
higher than the average in other compared
groups (A, B and D). This resulted mainly
from significant financial outlays incurred
for the purchase of feed and live fattening
animals. The farms in group C also had
the highest value of gross margin without
subsidies — the first income category.

The analysis of a selected group of
43 farms of different production profiles
showed that farms of all groups were ef-
fectively intensifying their production (in
relation to land productivity), which was
justified by economic results (without
subsidies or payments), (type I intensifi-
cation). The average annual growth of the
gross margin (difference in the slope of
b — a trends) was at a level of 63 PLN/ha
AL. Pig farms, which are least dependent
on available land resources, had the highest
increase of gross margin. Apart from the
technical efficiency of farms, it was also
influenced by changes in price levels.
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kekok

POROWNANIE CHARAKTERU INTENSYWNOSCI GOSPODAROWANIA
GRUP GOSPODARSTW O ROZNYCH KIERUNKACH PRODUKCII

Stowa kluczowe: koszty bezposrednie, wartos¢ produkcji, nadwyzka bezposrednia, kierunek
produkcji, gospodarstwo rolne

ABSTRAKT

W opracowaniu dokonano poréwnania tendencji zmian intensywnos$ci gospodarowania
(wedlug ponoszonych kosztéw bezposrednich) w odniesieniu do zmian wartosci produkcji
w grupach gospodarstw o réznych kierunkach produkcji. Podstawe analizy poréwnawczej
stanowity wyniki badan ankietowych prowadzonych w latach 2004-2017 w 43 gospodarstwach
rolniczych, wigkszych obszarowo i o duzym powiazaniu z rynkiem. Wyznacznikiem kierunku
prowadzonej produkcji, jako kryterium podzialu na grupy, byta okreslona struktura produkcji
towarowej brutto. Z przeprowadzonej analizy wynika, ze we wszystkich grupach nastgpowato
uzasadnione wynikami ekonomicznymi (bez doptat i ptatnosci) efektywne intensyfikowanie
produkcji (typ 1), wedtug cen biezacych. Najbardziej intensywng produkcje pod wzgledem
przeplywow pieni¢znych oraz produktywnosci ziemi i wydajno$ci pracy prowadzono w
gospodarstwach ukierunkowanych na tucz trzody chlewne;j. Jest to kierunek produkcji najmnie;j
uzalezniony od posiadanych zasobow ziemi. Poziom ponoszonych kosztéw bezposrednich w
odniesieniu do 1 ha UR byt w tej grupie 3-krotnie wyzszy niz przecigtnie w pozostatych. Takze
w tej grupie gospodarstw nastapit najwyzszy wzrost warto$¢ nadwyzki bezposredniej bez doptat.
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