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The accumulation of assets is a determinant
of development processes in agriculture. It
refers to putting aside (accumulating) the
generated income in order to ensure continuity
of the production process, and above all, to
finance investments. Accumulation may be
achieved through different channels: the
income one, the credit and institutional one,
and the one related to an above-average
increase in the prices of land resulting from
the capitalisation of subsidies, among others.
The latter case refers to an increase in the
value of the resource exceeding the average
level of inflation (the price index of products
purchased by farmers), as well as the longterm rates of return on alternative low-risk
capital investments. In consequence, part
of the accumulation in agriculture – from
the perspective of change in equity – comes
from an increase in the price of agricultural
land. Paradoxically, this source of generating
accumulation may limit the development of

1 The paper was financed under the funds of the National Science Centre in Poland (Grant no.
2018/29/B/HS4/01844).
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agriculture due to the fact that increased prices of land and lease fees hinder the
transformations of the area structure. The first two of the channels listed above
are the most desirable from the point of view of the development of agriculture.
This is due to the fact that these channels trigger a sequence of actions enabling
the development of farms. The point is that in this case, accumulation is usually
related to an increase in the productivity of production factors, the capital-labour
ratio. On the other hand, an increase in the productivity of production factors is
a source of generating accumulation, hence we are dealing with the mechanism
of feedback here.
Accumulation achieved through agricultural income is maintained by
direct payments (mainly area payments). They make it possible to stabilise
the changeability of the profitability of agricultural production, mitigate risk,
generate savings, and increase investments. On the other hand, however, as
mentioned before, they may capitalise in the value of agricultural land. Due to
the implementation by the farmer and his family, forming the household, also the
utility maximisation function (as a consumer) only satisfying the consumption
needs allows creating savings that can be allocated to investments, constituting
the basis for an increase in the value of the assets. Therefore, savings – which
are the basis for investment and generation of accumulation – can only be made
in a situation in which the income is higher than the consumer needs of the
farmer’s family. A reverse relationship is also possible. An increase in the value
of capital has a positive influence on investments (by generating higher income),
whereas investments positively impact savings (Behrman et al. 1995).
In literature on the subject, many studies on accumulation refer to the
capitalisation of agricultural support (Swinnen and Vranken, 2009; Góral and
Kulawik, 2015). They show that direct payments under the CAP are deposited
in the rates of land lease, the price of land, and other fixed assets. An interesting
discussion on accumulation was included in the study by (Barham et al. 2000).
It draws attention to the fact that the accumulation of capital in agriculture is
a function of the past (primary accumulation) and in consequence, smaller farms
with a lower level of assets have difficulty “catching up” with the economically
stronger ones. At the same time, due to the evolution of the EU’s CAP towards
greater valorisation of the environmental dimension of functioning of farms,
attention was paid to the context of public goods and of eco-efficiency (in the
sense of the relation of output value to environmental input) (Picazo-Tadeo et
al., 2011; Bonfiglio et al. 2017). In the second of mentioned issues it is increasingly
raised in the literature (Gadanakis et al. 2015, Van Passel et al. 2006; Czyżewski et
al 2018). It is about recognizing what changes in eco-efficiency are accompanied
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by a higher accumulation. Is the higher of transformation of environmental
input into output effects related to the improvement of accumulation?
The primary objective of the article is to identify the accumulation processes
in farms in Poland based on the economic size as well as the context of ecoefficiency (from the perspective of Environmental Sustainable Value). At the
same time, the following research questions were formulated:
 what are the differences in the accumulation processes in the group of farms
under study?
 is higher accumulation accompanied by higher eco-efficiency of farms?
 what is the significance of subsidies for the shaping of accumulation?
2. Research methodology
The article uses data from farms keeping farm accounts in compliance with
the principles of the FADN system. The data refers to the arithmetic means of an
average farm from a specific group of farms. The temporal scope of the analyses
includes the years 2004-2016. Research focuses on groups of farms due to their
economic size (see footnote 2). This made possible to compare the studied
phenomena with the context of the scale of production.
The accumulation was considered through the prism of change in the
value of the farms’ equity (SE506). It therefore includes changes in the
value of unencumbered farm assets (free from liens and claims). Hence, the
accumulation of assets in the article means a change (usually an increase) in the
value of components of assets (most often land and other fixed assets, and less
frequently working capital), which are financed with own capital of the farm,
or result from capitalization of subsidies or speculation on the agricultural
land market. The values of the analysed parameters were presented in PLN
after realignment. Data referring to the amount of subsidies, including
subsidies for public goods, was also used. These include agri-environmental
payments, payments on account of set aside, support for less-favoured areas
(LFA), and other payments for the development of rural areas (Czyżewski,
2017). It allowed to evaluate the importance of subsidies to public goods in total
subsidies and to determine the nature of farm development also in comparison
with accumulation processes. On account of the considerable significance of
changes in land prices in the shaping of accumulation, relevant estimates of
this element of accumulation were made using changes in land prices per 1 ha
of own land. Accumulation was analysed mainly from the perspective of the
accumulation rate index (accumulation/income), taking into consideration the
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economic size of farms (ES6)2. This index reflects the relationship between
accumulation and income in the context of the generation of accumulation
from income.
The article also addresses the environmental context from the point of view
of the return to cost ratio (RTC) using the Sustainable Value (SV) concept.
And the previously mentioned payments for public goods. The SV method is
a value-oriented one (Liesen et al. 2009). It enables synthetic assessment of the
farms’ contribution to farming sustainability, taking into account the efficiency
resulting from the use of environmental resources by comparison with their
opportunity cost benchmark (Figge and Hahn, 2005; Illge et al. 2008; Van Passel
et al. 2007). Relative measurement of the so-called eco-efficiency is used here (1).
The point is to answer the question of how effectively the environmental inputs
are transformed into output value by the farm (group of farms)?
The following variables characterising the environmental dimension were
used: share of cereals in the
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where: ESVi is the sustainable value afferent to a farm with economic size i; rij and rbij
represent the quantity of the type j resource and the economic size i of the analysed farm,
i.e. of the farm considered as the reference system; yij and ybij are the return of resources
of the analysed and benchmark farm; i = 1..n is the economic size and j=1...m is the type
of the analysed resource.

crop structure, forest cover index for the acreage of land used, stock density
(LU/ha), purchase value of fodder for animals, purchase value of fertilisers
and plant protection products, energy consumption. This selection is a result
of previous studies (Latruffe et al. 2004; Illge et al. 2008; Van Passel et al. 2007).
I used the total output as the indicator of output. The benchmark against which
we perform the sustainability performance assessment in individual economic
size groups is the average value for the entire population of farms under study
in the given time bracket.

2 The economic size of farms is expressed through the value of the farms’ standard output (in
EUR thousand): ES1 – very small farms with the annual output value of 2-8; ES2 – small 8-25; ES3 –
medium-small 25-50; ES4 – medium-large 50-100; ES5 – large 100-500; ES6 – very large >500.
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Due to the fact that the ESV is expressed in pecuniary values and depends
on the absolute size of farms, it is difficult to make direct comparisons between
farms with different scales of production. This is why ESV was standardised
and the return to cost ratio (RTCi) (Figge and Hahn, 2005) (2), which shows the
relative contribution of various types of farms to the sustainable performance
compared to the benchmark, was estimated:

RTCi =

௬
௬షಶೄೇ

(2)

where yi represents the created value; ESVi – environmental sustainable value of a farm
with the economic size class i.

Values above 1 can be perceived as a share of the “clean” output with reference
to the benchmark unit, while the score below 1 shows an output required to
catch up with the benchmark. This means that a farm (group of farms) achieving
RTC level above 1 uses its resources more efficiently than the benchmark (Burja
and Burja, 2016).
3. Research results and discussion
The primary causative factor in the shaping of accumulation rate is
agricultural income (Zegar, 2003). In the group under study, negative
accumulation rate for all farms was only recorded in 2005 and 2015-2016,
whereas in the remaining years, it was positive (Table 1). Even if the year 2004
– which was an exogenous shock due to the integration process was to be
excluded, the average accumulation rate would remain at the level of about
20%. This means that on average, 1 PLN of agricultural income generated an
increase in equity at the level of 0.20 PLN. A particularly high accumulation
rate could be observed in the period of favourable business outlook in
agriculture, i.e. in the years 2004, 2007, and 2011. The occurrence of a positive
accumulation rate in the years 2008-2009 may be a positive surprise, as in
that period, considerable deterioration in the conditions for the functioning
of agriculture, including a decrease in income, occurred. It may be assumed
that in this case, inertia in market adjustments of farms played its part
and accumulation was shaped under the influence of investments and the
advantageous income situation of 2007.
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Accumulation is usually preceded by investments, which are deposited in the
resources. Feedback occurs as well, and so an increase in the value of resources
also contributes to an increase in income, and at a further stage – an increase in
investments (Grzelak, 2014). It is difficult to draw definite conclusions regarding
the tendencies in the shaping of the accumulation rate, although in the years
2004-2016, there was a downward trend, though not a clear one. This would also
mean a decrease in the accumulation effort of agricultural producers.
There is a considerable diversification in the accumulation rate depending on
the economic size of farms (table 1). In the period under study, a negative value
was recorded only in the group of farms of the smallest economic size (ES1). It
was positive in all the other groups. The accumulation effort of farms increased
with their size, with a particularly high increase recorded starting with the ES4
group. The tendencies recorded should not come as a surprise due to the fact that
a larger scale of production makes it possible to generate a higher income, also
per capita, and thus a higher surplus after satisfying the consumer needs of the
farming family. It is worth noting the polarisation among farm groups in terms
of the accumulation rate (Table 1). Farms from the ES1-2 groups increasingly
stand out against the remaining farm groups, in a negative way. Perhaps the
relationships between income and assets moved into the next development stage,
at which production concentration processes are of greater significance; on the
other hand, agricultural producers in smaller farms are less and less motivated
to invest and develop their agricultural business.
Table 1. Accumulation rate (accumulation/income; in %)
in farms covered by the FADN farm accountancy system in Poland based
on the economic size (ES) of farms in the years 2004-2016
Years

ES1

ES2

ES3

ES4

ES5

ES6

Total

Total-b*

2004

35.36

228.02

53.46

57.91

60.55

45.83

111.51

-

2005

-105.78

-50.26

-18.03

-9.39

5.39

-22.30

-36.37

-34.73

2006

-1.06

30.81

42.41

49.49

53.97

35.38

33.25

42.46

2007

59.48

59.47

66.09

66.76

58.83

69.90

62.13

83.22

2008

-1.03

15.34

31.16

32.06

91.24

148.36

31.74

26.07

2009

-7.36

5.71

45.06

74.09

58.20

45.10

36.87

28.99

2010

-2.67

3.66

21.84

35.78

35.05

66.42

20.90

32.38
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2011

-1.52

44.32

53.86

62.83

60.56

56.77

47.29

51.56

2012

-7.24

9.60

32.08

46.92

51.93

64.42

31.84

31.8

2013

-36.73

1.10

21.93

40.45

35.15

31.92

18.52

16.81

2014

-59.83

-17.89

6.81

30.31

27.17

75.31

8.35

7.37

2015

-122.94

-26.24

-14.73

-2.78

14.02

11.25

-15.71

-14.09

2016

-79.81

-26.58

6.81

15.78

18.09

24.53

-3.73

-3.67

Average

-25.47

21.31

26.83

38.48

43.86

50.22

26.66

22.35

b* – accumulation rate with time shift = accumulationt+1 / incomet
Source: authors’ calculations based on the FADN data
http://europa.eu.int/comm/agriculture/rica/dwh

On account of considerable differences in the accumulation rate, at the next
stage of research, an attempt was made at assessing the characteristics of these
processes, including those regarding the environmental context (table 2). Higher
accumulation rate was accompanied by higher profitability of fixed assets,
which should not come as a surprise. However, with reference to the acreage
of agricultural land (AL), these relationships are more complex. The highest
accumulation value per 1 ha was recorded in the group of larger, but not the
largest farms (ES5). This was a result of the way agricultural income was shaped.
The largest farms have more opportunities for the extensification of production
and this is why they do not achieve the highest accumulation per 1 ha. The
accumulation of farm assets was achieved mainly through subsidies. In the
period under study, their share in the accumulation value came close to 100%
only for the ES5 group of farms, in others groups was higher.
Table 2. Selected characteristics regarding accumulation in farms covered
by the FADN farm accountancy system in Poland based on the economic size (ES)
of farms (average for the years 2004-2016)
Detailed division

ES1

ES2

ES3

ES4

ES5

ES6

Total

Share of subs. for public goods in all subs.
(%)

25.6

20.0

15.8

13.9

11.1

5.0

17.6
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Income/fixed asset
value (PLN)

3.6

4.9

6.5

7.4

9.1

9.8

5.8

Accumulation/1ha
(PLN)

-159.1

373.9

528.5

794.8

900.1

393.7

426.8

Share of subs. in income (%)

104.3

78.0

57.1

50.5

45.3

98.7

69.2

Share of subs. in accumulation (%)

-682.9

277.1

189.1

124.7

101.2

205.7

239.1

-1 232.2

5 217.2

14 079.4

35 907.0

90 582.0 239 337.9

Accumulation-subsidies (in PLN)

-9 646.5

-9 240.2

-12 549.2

-8 880.0

-1 049.9

-253
029.0

-10 837.6

Accumulation resulting from changes in
land prices (in PLN)

2 321.5

6 129.2

13 075.0

16 600.5

28 323.3

41 994.5

3 166.7

Accumulation-accum.
resulting from change -3 553.7
in land prices (in PLN)

-912.1

1 004.4

19 306.5

62 258.8 197 343.5

4 609.1

Accumulation (in PLN)

Pure accumulation* (in
PLN)

-11
969.1

RTC (cf. 2)

0.6

-15 369.4 -25 624.2 -25 480.5 -29 373.2
0.9

1.1

1.2

1.3

7 775.7

-295
023.5

-14 904.3

1.2

1.0

* Pure accumulation = accumulation – subsidies – accumulation resulting from changes in land prices
Source: authors’ calculations based on the FADN data
http://europa.eu.int/comm/agriculture/rica/dwh

Additionally, if we excluded the value associated with the increase in
land prices from the accumulation, it turns out that we would be dealing
with a negative value in each group of farms. To a considerable extent, this
accumulation channel is related to the capitalisation of subsidies in the value
of agricultural land. Research confirms that the degree of capitalisation of
subsidies is substantial. In the new member states of the EU covered by the
Single Area Payment Scheme (SAPS), the capitalisation rate was at a level of
19% (Ciaian and Kancs, 2012) or 15-32% according to the estimations of Van
Herck and Vranken (2013). In the case of smaller farms (ES1-3), the value
of accumulation resulting from changes in land prices was higher than
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accumulation in general (Table 2). In the case of the smallest farms (ES1),
this was insufficient to increase equity in real terms, even with the subsidies
included. This is a result of small land resources.
The above characteristics indicate considerable significance of exogenous
factors (support for agriculture, functioning of the land market) in the shaping of
both accumulation and income. This might be confirmed by the results of research
involving farms from 15 developing countries from different continents (Winters
et al. 2009). The authors conclude that both the accumulation of assets in farms
and income are the result of the state’s intervention policy. From the perspective
of the share of subsidies for public goods in all subsidies in smaller farms (ES12), a model of support which could be described as sustainable (payments for
public goods constituted more than 20% of the subsidies) was implemented. At
the same time, the share of support associated with investments did not exceed
3% of the entire support there. In the farms from the ES5-6 groups, in turn,
payments for the provision of public goods did not exceed 13%. So a relatively
high share of subsidies for public goods was accompanied by a relatively low
level and rate of accumulation. These farms are rewarded in this manner for the
various functions they serve in rural areas, including the maintenance of their
viability. Economic functions, including those related to accumulation, are less
important there.
A slightly different approach to the issue of environmental aspects of the
functioning of farms can be observed in the interpretation of the RTC ratio
referring to the standardised ESV (cf. research methodology). We can see that
its values among the individual economic size groups of farms were similar
to those seen in the case of accumulation per 1 ha. This is also confirmed by
the high correlation coefficient between ESV and the level of accumulation:
0.88 and the rather clear one between RTC and the accumulation rate: 0.6.
The highest value of the standardised environmental sustainable value index
was recorded for ES5 farms. This means that in this group of farms, the
transformation (consumption) of environmental inputs into output (production
value) was the most efficient compared to the opportunity cost determined
in this case by the average of all the farms within the field of observation of
the FADN farm accountancy system in Poland for the given year. The least
efficient transformation could be observed in the smallest farms, i.e. the ES1
and ES2 groups. These results may indicate that smaller farms have growth
reserves in terms of eco-efficiency. On the other hand, however, a barrier in
their use is the relatively low resources of production factors and the scale of
production, which may be the reason that in some cases, there are possibilities
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for decreasing environmental pressure at the given level of output. At the same
time, research (Burja and Burja, 2016) carried out on farms in Romania indicates
that smaller farms there (below EUR 50 000 of standard output value) are more
efficient from the perspective of ESV than the other farm groups. In particular,
farms with standard output value of EUR 8 000-25 000 (ES2) in Romania have
been identified as viable economic systems. A study by (Gadanakis et al. 2015),
in turn, points out that based on the results of farms from the East Anglian
River Basin Catchment (UK), medium farms are more eco-efficient than large
ones. It should be noted, that the DEA method was used in this case to measure
eco-efficiency, and the criterion of the farms’ size was the equivalent number
of people employed at the farm on a full-time basis. Divergence in the results
may arise from the slightly different production and economic characteristics
of agriculture in the regions compared to Poland.
4. Conclusions
The discussion presented in the article brings us to the following conclusions:
1. Cross-analysis has shown that with the transition to groups of farms with
an increasing economic size, the situation was more favourable from the
perspective of accumulation rate and its level per 1 ha. The highest value was
recorded in the ES5 group of farms. These tendencies result from broader
opportunities for the optimisation of production factors and for achieving
economies of scale.
2. In terms of the accumulation rate, the situation was unstable in the period
under study and dependent on the economic conditions. However, in the
analysed group, years with positive accumulation prevailed. Polarisation was
observed in the case of the accumulation effort of farms. The smallest farms,
i.e. the ES1-2 groups, diverged from the remaining farms to a growing extent.
In the future, it may be expected that the significance of agricultural income
in these farms will gradually decrease. However, this does not exclude the
important role of these farms in maintaining the viability of rural areas. This
function is already being indexed through payments for public goods, whose
share in the subsidies was the highest in smaller farms.
3. Subsidies, without which the accumulation would be negative in all of the
analysed groups of farms, substantially contribute to the shaping of the
accumulation. The channel of accumulation associated with the increase in
the prices of agricultural land was also important. This last factor limits the
development processes in agriculture in terms of changes in the area structure.
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This means that in any case, the level of generated agricultural income was
too low for the generation of accumulation.
4. It was observed that the higher rate of accumulation associated with
the transition to groups of farms with greater economic strength is
accompanied by an increase in eco-efficiency through the prism of the
RTC ratio. Larger (but not the largest) farms are more efficient in using
the transformation of environmental inputs into production output, which
does not mean that they exert an absolutely lower environmental pressure.
On the other hand, the importance of subsidies for public goods is lower
in them, which indicates a less sustainable (in the environmental sense)
nature of development.
In the light of the carried out studies, a recommendation could be formulated
in order to take into account in the next budget outlook the diverse functions
served by farms with different scales of production in the set of CAP instruments,
including the issues concerning a more efficient use of environmental resources
without causing degradation of the environment.
Summary

Accumulation of assets in farms covered by the FADN farm
accountancy system in Poland – the economic and environmental
context
The primary objective of the article is to identify the accumulation
processes in farms in Poland based on the economic size as well as
the context of eco-efficiency (from the perspective of Environmental
Sustainable Value). In addition, the importance of subsidies in
generating accumulation was specified and the context of ecoefficiency was taken into account. Analysis of the environmental
context was carried out with the use of the assessment of subsidies
for public goods and return to cost ratio (RTC) based on the
concept of Sustainable Value (SV). Cross-analysis has shown that
with the transition to groups of farms with an increasing economic
size, the situation was more favourable from the perspective of the
accumulation rate and its level per 1 ha. Subsidies play a significant
role in shaping accumulation. It was observed that the higher rate
of accumulation associated with the transition to groups of farms
with greater economic strength is accompanied by an increase in
eco-efficiency through the prism of the RTC indicator. Larger (but
not the largest) farms are more efficient in using the transformation
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of environmental inputs into production output, which does not
mean that they exert an absolutely lower environmental pressure.
Key words:
Streszczenie

Słowa
kluczowe:

accumulation, farm, subsidies, eco-efficiency, incomes.
Akumulacja majątku w gospodarstwach rolnych objętych
systemem rachunkowości rolnej FADN w Polsce – kontekst
ekonomiczny i środowiskowy
Głównym celem artykułu jest rozpoznanie procesów
akumulacji w gospodarstwach rolnych w Polsce ze względu na
wielkość ekonomiczną jak również kontekst eko-efektywności
(z perspektywy Environmental Sustainable Value). Do badania
kontekstu środowiskowego wykorzystano ocenę dopłat za
dobra publiczne oraz return to cost ratio (RTC), opierający się na
koncepcji Sustainable Value (SV). Analiza przekrojowa wykazała,
że wraz z przechodzeniem do grup gospodarstw o coraz większej
wielkości ekonomicznej sytuacja była coraz korzystniejsza
z perspektywy stopy akumulacji, jak i jej poziomu na 1 ha. Istotny
udział w kształtowaniu akumulacji mają subsydia. Dostrzeżono,
że wyższej stopie akumulacji związanej z przechodzeniem
do grup gospodarstw rolnych o większej sile ekonomicznej,
towarzyszy wzrost ecoefficiency przez pryzmat wskaźnika
RTC. Gospodarstwa większe (ale nie największe) efektywniej
wykorzystują transformację nakładów środowiskowych na efekty
produkcyjne, co nie oznacza że wywierają absolutnie niższą presję
środowiskową.
akumulacja, gospodarstwo rolne, subsydia, ekoefektywność, dochody.

JEL
Classification: Q12, Q50, D25
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