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ABSTRACT. The aim of the paper was to indicate differences in income from agricultural activity
earned by farm owners located in different zones under the influence of a big city. The study covered
entities from six voivodships: Lower Silesia, Lubelskie, Lesser Poland, Masovia, Pomerania and Greater
Poland. The database of the Polish FADN system was the source of data presented in the analysis. The
outer and inner metropolitan zone have been distinguished as well as the group of objects located outside
metropolitan areas. For the distinguished groups, a comparative analysis was carried out. Research pin-
pointed that in the inner metropolitan area zone, there was evidently a considerably higher income from
a farm on one unit of own work and the estimate rate of wage for an hour of hired work. The average
value of these categories was diminishing in subsequent zones along with moving away from the core
of metropolitan areas. Apart from that, in all the three researched groups of farms, the average rate of
wage of own work was higher than the rate of wage of hired work. This means that farm owners also
take wages from management and the incurred economy risk. The height of these wages is subjected to
considerable fluctuation that result from e.g., observed economic fluctuations in agriculture.

INTRODUCTION

Increasing globalisation has a significant impact on processes occurring in agriculture.
The development of not only international corporations taking control of global agricultural
and food markets, but also large multiples competing for domination in retail trail can be
observed. What is also of significant importance for processes occurring in agriculture
is the rise of mega-cities and the expansion of metropolitan areas. These processes are
confirmed by empirical studies that cover Poland [Zegar 2018]. Cities create the demand
for food products stimulating the development of agriculture, but on the other hand, they
push agricultural production from suburban areas, absorbing both the land and labour
force “sucked” from closed farms. This paper attempts to answer the question: Does the
location of farms relative to the metropolitan area core impact the level of remuneration
for work of those working in agriculture?

' Research funded by the National Science Centre, Poland No. 2016/21/D/HS4/00264.
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MATERIAL AND METHODS

The way of defining metropolitan areas (MA) in the literature or Polish law has still
not been unified [Grochowska 2016]. This creates a kind of terminological mess, but, at
the same time, gives huge freedom in terms of interpreting this concept. For the purpose
of achieving the research aims formulated in the project, the definition of MA presented by
the Ministry for Regional Development in 2011 was adopted [Polish Monitor, 2012.252].
According to this definition, MA is the area of a large city (over 300 thousand inhabitants)
and its functionally connected immediate environment established in the National Spatial
Management Concept 2030 [Resolution No 239, Polish Monitor, 2012].

The aim of the paper was to indicate differences in income from agricultural activity
earned by farm owners located in different zones of the influence of a big city. The research
includes six voivodships: Lower Silesia, Lublin, Lesser Poland, Mazovia, Pomerania and
Greater Poland. These voivodships were chosen to illustrate a huge diversification of both
natural and economic conditions in Poland.

Based on planning documents (spatial management plans and studies), the following
zones were distinguished in each of the regions [Sroka et al. 2018]:

— MA inner zone (municipalities directly bordering the core),

— MA outer zone (the remaining municipalities of MA),

— partofa province outside the metropolitan area (outside MA). Two research hypotheses
were verified during the research.

— H,: the proximity of a large city has a positive impact on the amount of remuneration
for own labour on a farm,

— H,: the remuneration for own labour on farms located in the vicinity of metropolitan area
cores is higher than the remuneration for hired labour used in such economic entities.
The source material used in the analyses was numerical data obtained from the da-

tabase of the Polish FADN system. Of 3,508 farms participating in the system over an

uninterrupted period between 2004 and 2016, 1,854 entities operating within the provinces
analysed were selected. 46 entities of this population operated in the MA inner zone, and

143 entities operated in the MA outer zone. For the distinguished groups, a comparative

analysis was conducted.

The first stage of the analysis used a simple measure of assessing the efficiency of own
(unpaid) labour input in farms, which was based on the category of agricultural income (1).

FFI
E, =~ — [PLN/J (1)

oL
NSP

where: E, — efficiency of the use of own labour, FF/ — Family Farm Income, 7|, —
time of non-salaried persons’ own labour (mainly family members) as part of opera-

tions of a farm.

Farm income is a sum of remunerations of land, labour and capital input owned by a
farming family and engaged in the farm’s production activity and remuneration for the
economic risk incurred by the farmer (2).
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FFI=1,+1.+R,, +R )

where: FFI — Family Farm Income, /,, — income from land (land rent), / .— income
from capital employed, R, — remuneration for own labour, R — remuneration for

management and incurred economic risk.

Describing the economic efficiency of work on a farm only using the category of farm
income should be considered too simplified. Therefore, an attempt was made to estimate
the remuneration of own labour by deducting remuneration for land and capital used in
production processes from farm income. Remuneration for management and incurred
economic risk was also excluded, assuming that, for reasons of simplification, it can be
treated as a component of the remuneration for labour. This approach seems appropriate
also due to the fact that it is difficult to physically separate the working time that a farmer
devotes to practical work from the time he/she devotes to conceptual work on the farm.
Taking into account these simplifications, the remuneration for a farmer and his/her fam-
ily’s own labour can be estimated using the following formula (3).

R, =FFI- 1, I 3)

where: R, — remuneration for own labour, FF1 — Family Farm Income, /,, — income
from land (land rent), /.— income from capital employed.

Estimating the amount of land rent due to farmers causes a lot of problems in the case
of aggregated data on the resources of used land. It was assumed herein that remuneration
for 1 ha of a farmer’s own land in different groups of farms corresponds to ground rent
paid for 1 ha of leased land.

Calculations of opportunity costs of capital usually use interest rates that can be
achieved when investing in risk-free financial instruments, e.g. interest rates on securities
issued by the state (52-week t-bills issued by the Ministry of Finances) [Bieniasz et al.
2010, Satota, Wojewodzic 2011] or interest rates on deposits [Franc-Dgbrowska, Kobus
2012, Wilezynski 2013]. In this analysis, in the absence of full data on the return rate on
investment in t-bills for the entire period of the analysis, values of the reference rate of the
National Bank of Poland were used for estimating the remuneration of capital. In order to
calculate the hourly rate of remuneration of own labour, total own labour remunerations
(P,,) were divided by unpaid labour input expressed in hours.

The paper also attempts to compare the remuneration for unpaid labour on a farm (the
farmer and his/her family’s own labour) and remuneration for paid labour (employed
persons). In order to estimate the hourly rate of external labour, the average cost of re-
muneration for external labour in a given group of farms was divided by average external
labour input.
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RESEARCH FINDINGS

The pace and direction of changes in metropolitan areas depend, among other things, on
the availability of labour force and space. This leads to a natural conflict between the city
and rural areas, with the latter often becoming the main supplier of necessary resources.
Whether agriculture frees its resources depends on whether farms are able to generate
an income, which is impacted by numerous environmental, organisational and economic
factors. The level of agricultural income is determined by the amount of possessed re-
sources of production factors, their interrelation, the owner’s organisational efficiency
and by exogenous factors beyond the control of farmers, such as prices of agricultural
products and means of production and the government’s agricultural policy [Prus 2010].
As a result, the economic results of farms, and consequently the amount of remuneration
for their owners’ work are subject to cyclical fluctuations (Figure 1).

The average value of income generated in the farm groups analysed showed an upward
trend. The income recorded a similar pace of changes. There was also a visible impact of
location. Farms situated closer to the metropolitan area core obtained a higher agricultural
income per hour of a farmer and his/her family’s own labour, but this category was subject
to higher fluctuations (R? = 0.5822).

Due to the methodological solutions adopted in this study, the estimated alternative in-
come from own capital (without land) declined, as it was linked with the reference rate of the
National Bank of Poland, which was corrected by the Monetary Policy Council from 6.5%
in 2004 to 1.5% in 2016. At the same time, the analysed period saw an increase in ground
rent for land used for agricultural purposes. In the early period after Poland’s integration
with EU structures, the fastest increase in ground rent costs was observed on the outskirts
of metropolitan areas. While, in 2004, the average ground rent in farms located in the outer
zone of metropolitan areas was PLN 162 per ha of AA, in 2008 it stood, on average, at over

PLN/hour FWU

40

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

y=1.426x+11.471 y=1225x+11.414 y=1.1838x+10.05
R2=0.5822 R2=0.6145 R2=0.7679
HInner MA OOuter MA B Outside of MA

Figure 1. Average income from a farm

Source: calculations based on FADN data
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Figure 2. Average value of ground rent

Source: calculations based on FADN data

PLN 323 per ha, but increased much more slowly in the following years. This is an indirect
indication of relatively fierce competition among farmers for land freed in poorly perform-
ing entities. The linear trend for this group of farms over the whole analysed period was
described by the equation y = 17.606x + 180.62 (R*=0.8461). The biggest increase in rent
costs was observed in farms located outside metropolitan areas, where the average rent grew
from PLN 146 per ha to almost PLN 440 per ha of AA (y =26.197x + 84.597; R*=0.9617).
High values of the coefficient of determination R? show a good fit of presented linear trends.

The value of rent impacts the economic result of farms that lease land, but also consti-
tutes, along with the estimated cost of own capital, an important element of the opportunity
cost of own means of production, decreasing the estimated remuneration of own labour.

Both farm income and remuneration of farming families are subject to cyclical fluctua-
tions, caused by a highly volatile economic environment. Due to volatile economic conditions,
farms are increasingly affected by changes occurring in their micro and macro environment.
In the globalised economy, price fluctuations on global markets impact domestic markets, and
consequently the economic results of commercial farms in Poland [Ptonka 2017].

Considerably higher hourly rates for own labour were recorded by entities operating
in metropolitan areas (Figure 3). Significantly larger gaps in estimated rates of labour
remuneration were recorded in good economic times, while in bad economic times the
average value of rates was much more unified.

Average rates of remuneration of paid workers increased systematically. The pace of
increase was similar for all groups analysed, as shown by the functions of linear trends (MA
inner zone: y = 0.4847x +4.7429; R* = 0.9414 MA outer zone: y = 0.4718x + 5.1315; R?
=(0.8181, farms located outside MA: y = 0.4782x + 5.0329; R? = 0.9687). Moreover, the
analyses showed that over almost the entire period of analysis, the rates of remuneration
earned by farmers for work on their own farms, although subject to significant fluctuations,
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Figure 3. Estimated remuneration of the farmer and his/her family’s own labour in commercial farms
Source: calculations based on FADN data

Table 1. Remuneration of work in commercial farms

Specification Remuneration of work [PLN/h]
2004 2006 2008 2010 ‘ 2012 ‘ 2014 2016
MA inner zone
Own labour 4.7 11.0 8.3 16.3 259 19.0 20.1
Hired labour 53 5.6 7.6 9.1 9.2 10.0 11.0
MA outer zone
Own labour 4.0 12.3 8.8 16.3 18.1 14.9 25.6
Hired labour 5.6 5.6 6.9 10.2 9.7 10.1 10.3
Outside of MA
Own labour 4.3 9.6 8.1 14.6 17.0 17.1 22.3
Hired labour 5.8 5.9 7.7 8.7 9.6 10.1 11.3

Source: calculations based on FADN data

were higher than the rates received by paid workers. In 2016, they were almost twice as
high (Table 1). This means that, on average, not only physical work of the farmer and
his/her family but also management and economic risk, not included thus far in the study,
was paid in the farm groups analysed.

However, studies by Jarostaw Mikotajczyk and Wojciech Sroka [2018], for the year
2016, indicate that, in very small and small farms, the economic rates of remuneration of
the external labour force were higher than the farming income per family work unit. This
questions the rationality of the continuation of agricultural activity by smaller entities.
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The almost four-fold increase in remuneration of own labour observed in commercial
farms between 2004 and 2016 confirms positive changes occurring in agriculture. We can
only hope that it will result in the continued transformation of the agrarian structure and
contribute to increased interest among young people in running farms.

SUMMARY

Both the research hypotheses were positively verified in the paper. In the inner zones of met-
ropolitan areas, both farm income per family work unit and the estimated rate of remuneration
per hour of paid labour were markedly higher. The average value of these categories decreased,
as the distance from MA cores increased. An opposite trend was observed with the average
value of ground rent, which increased faster in farms operating outside metropolitan areas.

The calculations confirm that in all three farm groups analysed, the average rate of remu-
neration of own labour was higher than the rate of remuneration of hired labour used in such
economic entities. This should be considered a positive phenomenon, showing that owners
of such entities also obtain remuneration for management and incurred economic risk. How-
ever, the level of such remuneration is subject to significant fluctuations resulting, among
other things, from economic cycles observed in agriculture. The economic situation in Polish
agriculture has been highly changeable over the last twenty five years. The alternating good
and bad economic times, or times of high and low economic activity, have shaped present-
day agriculture, determining its condition, competitiveness and possibilities of development.
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DYNAMIKA I ZROZNICOWANIE DOCHODOW Z DZIALALNOSCI
ROLNICZEJ] W GOSPODARSTWACH FUNKCJONUJACYCH NA OBSZARACH
METROPOLITALNYCH W POLSCE

Stowa kluczowe: dochody, obszary metropolitalne, gospodarstwa rolne

ABSTRAKT

Celem badan bylo wykazanie réznic w ksztaltowaniu si¢ dochodéw z dziatalnosci rolniczej
uzyskiwanych przez wiascicieli gospodarstw rolnych usytuowanych w roznych strefach oddziatywania
duzych miast. Badaniami obj¢to gospodarstwa z sze$ciu wojewodztw: dolnoslaskiego, lubelskiego,
matopolskiego, mazowieckiego, pomorskiego oraz wielkopolskiego. Zrodlem danych do analiz byta
baza polskiego FADN. Wyodrgbniono wewnetrzng i zewngtrzng strefe metropolitalng oraz grupe
obiektow lezacych poza obszarami metropolitalnymi. Dla wyodrgbnionych grup przeprowadzono analizg
porownawcza. Badania wykazaty, ze w wewngtrznej strefie metropolitalnej na wyraznie wyzszym
poziomie ksztattowaly si¢ zarowno dochdd z gospodarstwa rolnego na jedna jednostke pracy wiasnej,
jak i szacunkowa stawka wynagrodzenia za godzing pracy najemnej. Srednia warto$¢ tych kategorii
zmniejszata si¢ w kolejnych strefach wraz z oddalaniem si¢ od rdzenia obszaré6w metropolitalnych.
Ponadto, we wszystkich trzech badanych grupach gospodarstw $rednia stawka wynagrodzenie pracy
wlasnej byta wyzsza niz stawka wynagrodzenia pracy najemnej wykorzystywanej w tych jednostkach
gospodarczych. To oznacza, ze wlasciciele gospodarstw uzyskuja rowniez wynagrodzenie za zarzadzanie
i ponoszone ryzyko gospodarcze. Wysokos¢ tych wynagrodzen podlega jednak znacznym wahaniom,
wynikajacym m.in. z obserwowanych w rolnictwie cykli koniunkturalnych.
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