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1. Introduction

In the 1950s and 1960s, Europe entered a period of dynamic development as
well as a demographic explosion. High food demand oriented the farming policy
of forming the European Economic Community (EEC) toward the increase of
agricultural production in order to satisfy the growing demand and achieve food
self-sufficiency. This objective was accomplished relatively quickly; therefore, farm-
ing incomes became a basic problem for a common agricultural policy (CAP); more
precisely, a problem concerning the necessity to increase and stabilize incomes in
order to make farming profitable. Thus, the decrease in the significance of agricul-
ture (concerning its share in GDP creation) and, above all, the properties of land
(cf. Czyzewski, 2007) and the phenomenon of the outflow of economic surplus
from agriculture make farming incomes lower than in other sectors. Furthermore,
the process of creating incomes does not always tie in with surplus (Wos, 2004).
One should note that, in some highly-developed countries, farming incomes ex-
ceed incomes from other businesses. However, this is not caused by the internal
efficiency of farming but mainly by intensive support policies. Despite the relative
loss of its significance and lively debates concerning its effectiveness and validity
(cf. Gasowski, 2015), agricultural policy still constitutes approximately 40% of the EU
budget. The level of farming support in the EU amounts to about 20% (as measured
by the Producer Support Estimate (PSE) index), while in Japan, South Korea, and
Norway (for instance), it is more than 50% (OECD 2014). However, agricultural
incomes remain lower than in the non-agricultural environment in some countries;
for example, in the new member states of the EU - like Poland (Baer-Nawrocka,
2013). Therefore, farmers can be considered to be in an underprivileged position.
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Yet, the concept of farming incomes may not be accurate enough. Particular
characteristics must be taken into account, including; e.g., farmers seeking em-
ployment in other economy sectors and having difficulty keeping the functions of
one’s household separate (as a place of residence and consumption as well as an
agricultural holding as a place of work and source of income). Hence, a single uni-
versal measure of farming incomes does not exist. Additionally, the subject matter
is further complicated by the fact that farming incomes are influenced by a number
of factors, including those connected directly with agricultural production as well
as those of an external character. As Polish farming has been included in the CAP
mechanisms since 2004, the revenues of agricultural holdings should be expected
to improve. According to the convergence hypothesis, one can suppose that such
changes in Poland should arise relatively faster than in the member states of the
so-called “old EU”; that is, in the EU-15. Hence, the main objectives of the paper
are as follows: (1) examination of the level of changes in various types of farming
incomes, including the role of payments from the Common Agricultural Policy (CAP)
in Poland as compared to the member states of the EU-15; and (2) an analysis of
the relationship between price changes (as one of the factors that shapes farming
incomes) and agricultural incomes in Poland after 2004. The period of research
covers the years 2004 through 2013. The Farm Accountancy Data Network (FADN)
is the main source of data. The first part of the paper presents information on the
specific nature of the FADN database. The subsequent parts show the data on farming
incomes and its relationship to prices with the use of panel regression models. In
the case of data concerning incomes (which is used to compare Poland with other
countries), the differences in current prices were taken into consideration. It was
assumed that the price level for the EU-27 is 1; then, original data was subsequently
divided by a coefficient determining the level of prices in an individual country in
comparison to the EU average. For instance, that coefficient in the analyzed years
was about 0.6 for Poland, while for Denmark, it was 1.35.

2. Propaedeutics of the FADN database

Much significant data on the economic situation of agricultural holdings
is provided by the FADN database. It is publicly accessible and contains nearly
150 variables concerning agricultural holdings, including production, revenues,
costs, subsidies, and taxes. The collected data widely presents the economic condi-
tions of agricultural holdings. Thanks to the managerial accounting used instead
of the financial approach, the data describes the results of agricultural holdings
more adequately, since using financial accounting is substantially conditioned by
legal regulations that vary in individual member states (IERIGZ 2015). Furthermore,
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the FADN presents data in various sections; i.e., geographical, sectorial, and struc-
tural (Goraj, 2000). Therefore, it is possible to check the net income of an average
agricultural holding located in Burgundy involved in winemaking, for example.
It must be emphasised that the presented data concerns an average agricultural
holding and not all agricultural holdings in a given category. However, it is crucial
to note the FADN scope of observation only includes economically active farms.
The potential of a farm is measured by its economic size. Since 2009, the economic
size of an agricultural holding is measured by the total SO coefficient (expressed
in Euros). The Standard Output (SO) is the average monetary value of the agri-
cultural output at farm-gate price of each agricultural product (crop or livestock),
with some exceptions. Prior to 2009, the economic value was measured by the
Standard Gross Margin (SGM). The concept of that measure was similar; however,
its formula was slightly more-complicated. Nevertheless, all of the data in the FADN
database since 2000 has been recalculated according to the new methodology.

The aim of the FADN research is to study at least 90% of all standard output
in the EU member states’ agriculture. The highly diverse farming structure of in-
dividual member states results in a different threshold of economic size required
for an agricultural holding to be included into the FADN research for each country.
In countries such as Belgium, France, Germany, or the Netherlands, this threshold
is fi25,000. However, in countries that are characterized by a low concentration
of arable land and where most of the production is provided by small and very-
small farms, the threshold for being included in the research is much lower (out
of necessity). This is, for instance, fi4000 for Poland, while for Bulgaria and Roma-
nia, it is only fi2000 (European Commission http://ec.europa.eu/agriculture/rica/
methodologyl en.cfm). A large number of small farms are not only characteristic
of the new member states but also of Mediterranean countries. For Italy, Spain,
Greece, or Portugal, the aforementioned threshold is as low as Poland’s (fi4000).

The nature of the farm structure in individual countries determines not only
their varied thresholds of the FADN field of observation but also the extent of
research in the farming area, labor input, or even number of agricultural holdings.
For instance, nearly half of the farms are being studied in Poland compared to
only 37% in Portugal. In turn, in countries dominated by big farms, this number
rises to 60% or even 70% (e.g., Belgium, the Netherlands, and Ireland). Notice-
able differences among the analyzed countries are also outlined including the
labor input covered by the research. In Portugal, only 53% of the AWU labor force
input (Annual Work Unit — means a person employed full-time; in Poland, this
amounts to 2120 hours per annum) fell under the scope of FADN observation
(in Poland and Finland, this was 68% and 90%, respectively. This shows that not
only are there many small farms in Poland and Eastern European countries but
also that the labor force input is significantly high. However, lesser differences are
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noticeable as far as the field of observation of arable land is concerned. In Poland,
this is 85%, while in Denmark (for example), this amounts to 96% (source: Eu-
ropean Commission http://ec.europa.eu/agriculture/rica/methodology2_en.cfm).
Therefore, a valid conclusion is that there are many small farms in Poland, and
the total area on which they operate is also small. Among the agricultural hold-
ings included in the FADN observation, a representative sample has been chosen.
Importantly, the method of sampling is stratified (multidimensional). This means
that the representative sample must include farms representing all kinds of pro-
duction within a specified region and an economic size category (if possible).

3. Agricultural incomes in Poland compared to EU-15

As mentioned in the introduction, the specific nature of agricultural incomes
allows us to present them using several categories. The FADN database presents
many measures of agricultural incomes, among which we can list gross income
(gross added value), net value added, and the income of a family-run agricultural
holding. The most-basic category (as well as the simplest) is gross income, which
is calculated by subtracting the amount of indirect use from the total level of
production. The difference is then adjusted by the balance of subsidies and taxes
relevant to the current business operations. Data concerning the shape of gross
income in an average FADN agricultural holding in Poland and in the member
states of the EU-15 is presented in Table 1.

Despite the fact that the differences of prices (see Table 1) were taken into con-
sideration, agricultural incomes (gross incomes) in Poland remain much lower when
compared to countries such as Belgium, Denmark, the Netherlands, or the United
Kingdom. Gross income in an average Polish FADN farm reaches 129,100, while in
the above-mentioned member states, this exceeds fi100,000. The highest is in the
Netherlands — it reaches f1182,700. However, the income of a farm in Poland was
higher than in Portugal and Greece and only slightly lower than in Italy (fi33,300).
One must remember, however, that the data in Table 1 concerns an average agri-
cultural holding within the field of an FADN observation, and as it is widely known
that the average size of such farms is much lower in Poland and eastern Europe than
in Western Europe. If big farms were included (e.g., an economic size of £1100,000
to 500,000), the gross income of Polish farms would not deviate from the average
(Czyzewski and Kryszak, 2015a). Taking these constraints into consideration, more-
significant questions concerns the tendency of changes in incomes in Poland com-
pared to the member states of the EU-15 as well as the issue of whether the rate of
these changes in Poland is higher. In 2013, gross income (nominal approach) was
higher by 42% than it was in 2004. A higher increase was noted only in Denmark
(104%), Germany (51%), and the Netherlands (57%). However, this information

50



Agricultural income and prices. The interdependence of selected phenomena...

must be approached with caution. Agricultural incomes are unstable by nature, and
they do not grow linearly. For instance, in the case of Poland, the lowest income in
the analyzed period was 119,000, and that value was noted in 2005; however, the
highest income was found in 2012 (fi29,600). Comparing two particular years is not
fully justified, especially in the case of Poland, Denmark, Sweden, and the United
Kingdom (where changes of exchange rate are an additional factor). Nevertheless,
an increasing tendency in gross incomes can be observed in the analyzed period of
ten years. These incomes grew on average by 4.7% year-to-year while the average
value of the HCPI (Harmonised Consumer Price Index) was 2.8% per year during
the same period. An average rate of gross income growth in Poland was higher by
approximately 1 percentage point than the average for the examined member states.
On the other hand, one must remember that incomes grew even more rapidly in
Denmark, Germany and the Netherlands, for example — countries where incomes
were high already at the beginning of the research period.

Another important category concerning agricultural incomes is net income,
which is regarded as the income of a family-run agricultural holding as it repre-
sents the payment for privately owned resources involved in the production of
and for the risk connected with farming. This income is calculated by subtracting
depreciation from gross income (the result is the net added value) and the cost of
external factors. Next, the balance of subsidies and taxes concerning investment
activity is added. Thus, this category is similar to disposable income (Czyzewski
and Kryszak, 2015a). Table 2 includes the data in this category.

The income of a family-run farm in an average Polish agricultural holding was
fi17,200 in 2013; although this was relatively low, it must be stressed that it was
higher than in Greece and Portugal as well as in Sweden and Finland. The level of
net income of agricultural holdings in individual countries differed significantly.

In Sweden, this type of incomes barely reached fi12,000, and in the Nether-
lands, it was up to fi61,200. Again, these rate of change must be closely studied,
because the differences in income levels depend on the size of the farms. In 2013,
the net income in Poland was 37% higher than it was in 2004. The fluctuations
of incomes of family-run farms must be regarded as stronger than in the case of
the gross income. During the entire period of research, the income of family-run
agricultural holdings in Poland grew annually by 6% on average; however, in
other analyzed countries, the situation was highly diverse. It is worth remarking
that net income grew rapidly in Germany and the Netherlands (each with a high
original level of income per farm) but also in Sweden where incomes were highly
unstable. Such important changes in income in this latter country can be explained
to some extent by the fluctuations of currency exchange rates (Swedish Krona
to EUR). However, we must remember that instability of income also concerns
many other countries where the Euro is the official currency.
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Gross income and its changes over time, including differences in prices in FADN agricultural holdings in Poland and member
states of EU-15 (in thousands of Euros) in 2004-2013

Table 1

2013/ Average
Country | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | - °/ | year-to-year

change
Belgium 832 | 839 | 89.8 | 96.7 | 839 | 85.0 | 109.8 | 1003 | 111.9 | 108.6 | 31% 3.6%
Denmark 748 | 83.6 | 929 | 1033 | 945 | 85.0 | 1222 | 138.1 | 154.6 | 152.6 | 104% 9.2%
Germany 80.6 | 81.6 | 875 | 101.0 | 85.1 | 83.4 | 1013 | 104.1 | 1182 | 1214 | 51% 5.2%
Greece 205 | 226 | 222 | 224 | 211 | 204 | 211 | 198 | 199 | 197 | -4% -0.3%
Spain 38.2 | 31.8 | 357 | 424 | 396 | 328 | 347 | 343 | 349 | 351 | -8% -0.3%
France 706 | 712 | 755 | 874 | 792 | 675 | 91.0 | 957 | 968 | 86.6 | 23% 3.2%
Ireland 244 | 241 | 255 | 294 | 268 | 188 | 263 | 31.6 | 345 | 336 | 38% 5.3%
Ttaly 298 | 306 | 317 | 364 | 344 | 352 | 350 | 354 | 356 | 333 | 12% 1.4%
Luxemburg 80.7 | 793 | 828 | 963 | 926 | 73.8 | 79.1 | 1029 | 103.7 | 99.7 | 24% 3.2%
Netherlands 116.3 | 122.6 | 138.0 | 148.0 | 140.8 | 138.6 | 178.5 | 164.9 | 187.0 | 182.7 | 57% 5.7%
Austria 41.0 | 40.6 | 419 | 473 | 472 | 392 | 395 | 443 | 442 | 438 | 7% 1.1%
Poland 205 | 19.0 | 213 | 260 | 225 | 211 | 267 | 290 | 296 | 291 | 42% 4.7%
Portugal 174 | 177 | 197 | 206 | 214 | 207 | 227 | 225 | 236 | 247 | 42% 4.0%
Finland 407 | 404 | 409 | 513 | 472 | 42.0 | 504 | 489 | 489 | 449 | 10% 1.8%
Sweden 439 | 476 | 47.1 | 60.1 | 59.0 | 405 | 528 | 565 | 60.7 | 584 | 33% 4.8%
ggri:fd King- 742 | 79.6 | 81.8 | 97.2 | 93.0 | 953 | 1042 | 1144 | 107.0 | 1055 | 42% 4.3%

Source: Authors’ calculations on the basis of FADN and Eurostat (prices levels) databases from 2004 to 2013
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Table 2

Incomes of family-run agricultural holding (net) and changes in them over time, including differences of prices in FADN
farms in Poland and member states of EU-15 (in thousands of Euros) from 2004 to 2013

Country 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2013/2004 ye:—il(.:izar
change
Belgium 43.0 | 44.5 49.7 52.9 39.2 36.9 59.1 | 46.8 58.1 52.3 22% 5%
Denmark 4.7 11.3 15.0 1.9 -38.4 | -33.7 6.8 232 46.1 43.8 832% -201%
Germany 28.2 28.6 31.8 42.6 26.3 21.6 35.1 36.7 46.5 47.5 69% 10%
Greece 14.8 16.5 16.4 16.7 15.2 14.1 15.1 13.2 12.9 12.6 -15% -2%
Spain 285 | 225 27.0 31.9 27.7 21.3 23.6 | 23.5 23.3 24.2 -15% -1%
France 26.9 | 26.8 30.4 39.5 30.8 16.0 39.0 | 423 42.3 28.5 6% 10%
Ireland 14.7 15.1 14.9 18.2 15.5 13.6 15.7 | 21.8 20.6 20.0 36% 5%
Italy 19.3 20.2 21.0 24.8 21.5 22.1 22,5 22.3 22.4 20.6 7% 1%
Luxemburg 33.7 | 329 | 34.8 | 44.2 | 364 | 214 | 22.1 | 427 | 316 | 37.2 10% 7%
Netherlands 28.6 | 373 | 45.1 | 44.1 | 289 20.6 | 54.0 | 369 | 60.5 61.2 114% 20%
Austria 22.6 22.2 23.7 28.1 28.2 20.0 21.2 27.2 251 23.4 4% 2%
Poland 12.5 | 10.5 12.8 16.7 12.1 11.3 16.8 | 18.5 18.6 17.2 37% 6%
Portugal 9.6 10.2 12.3 12.7 13.7 13.5 15.4 15.3 16.1 17.0 77% 7%
Finland 17.7 17.1 15.5 22.5 17.1 12.7 20.2 18.1 18.2 14.5 -18% 1%
Sweden 4.4 9.8 7.1 20.9 22.4 4.9 13.6 13.1 12.4 12.0 173% 43%
;‘E;Z‘lm 251 | 204 | 306 | 436 | 432 | 41.4 | 499 | 579 | 459 | 422 68% 7%

Source: Authors’ calculations on the basis of FADN and Eurostat (prices levels) databases from 2004 to 2013
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Quick changes in income going in different directions cause problems in
carrying out long-term analyses; as a result, the cognitive value is limited. A ques-
tion arises: why do agricultural incomes (regardless of the adopted measurement
category) vary so widely despite a common agricultural policy? If this policy is
supposed to be of a pro-income and stabilizing character (cf. Deluga, 2014),
one should think that, in times of decreased farm incomes, the role of union
payments and the institutional framework for agriculture in general should be
greater. Hence, we should examine which part of the net income comes from the
balance of subsidies and taxes connected to a farm’s current operations (Table 3).

In Poland, the balance of subsidies and taxes connected with the current
operations represented 31% and 75% of the income of family-run farms in 2004
and 2009, respectively. During the whole analyzed period, this represented 50%
on average. The scale of dependence on subsidies in Poland can be considered
moderate compared to the other EU-15 member states. The relatively low level
of dependence of Belgian and Dutch agricultural holdings (42% and 33% on
average, respectively) is worthy of attention, since the high efficiency of farms in
these countries is evident considering their high incomes. On the other hand, the
fact that the balance of subsidies and taxes of current business in countries like
Germany, Finland, and Sweden exceeds 100%, which means that farming produc-
tion in these regions would become unprofitable without agricultural subsidies.

Based on the data from Tables 3 and 4, the claim concerning the stabilizing
role of union payments can be confirmed. In most of the countries, the year with
the lowest farm income was the year in which the balance of subsidies and taxes
related to their current activity was the highest. This was particularly true in 2009
when the financial crisis developed; the agricultural sector suffered greatly then.
It can be stated that, if not for the payment system, the fluctuation of agricultural
incomes would have been even greater. On the other hand, the fact that there
is such a strong correlation between farming production and subsidies is alarm-
ing. It is also an argument against the industrial model of farming development.
It can be noticed that even big and very-modern French or German agricultural
holdings are not able to function independently’.

Finally, one more question remains considering agricultural incomes: is the
relative weakness of Polish and Mediterranean farming caused only by their less-
efficient economic structure or is it conditioned by the smaller average area? To
answer this question, it is reasonable to present the data concerning the income
of family-run farms in Poland and the member states of the EU-15 per hectare of
arable land - again, taking into consideration the differences in prices (Table 4).

! It is worth mentioning that, nowadays, the problem of risk and instability in the farming business
has become significant and was included among the problems covered by the CAP reform after 2013.
Mutual funds can be mechanisms used to limit the risk, and they often do not operate for profit.
They operate successfully in the Netherlands (Sulewski et al., 2014).
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Table 3 c’;

Balance of subsidies and taxes connected with current operations as percentage of income of family-run agricultural holding é
(including differences in prices level) from 2004 to 2013 (%) =

=

Country 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Average ;’i.‘
Belgium 36 35 37 39 53 57 38 46 37 40 42 g
Denmark 391 166 140 | 1225 | -61 ~70 332 104 52 54 233 e
Germany 97 98 100 76 120 156 102 97 76 73 100 2.
Greece 40 38 48 44 52 54 51 54 52 56 49 §
Spain 28 36 31 25 36 47 49 49 48 46 39 i
France 87 91 84 65 82 157 67 62 61 88 84 g
Ireland 96 | 99 | 105 | 92 | 107 | 115 | 109 | 78 | 92 | 89 98 3
Italy 27 28 29 22 22 23 23 23 22 25 24 é‘
Luxemburg 105 108 111 90 110 186 187 120 167 122 131 @
Netherlands 22 23 27 28 45 68 27 43 25 20 33 §-
Austria 87 91 85 68 68 98 86 61 65 71 78 §
=

Poland 31 35 47 38 60 75 55 52 49 57 50 ®
Portugal 63 62 53 52 49 54 50 49 50 51 53 g
Finland 201 218 230 176 238 311 209 226 228 277 232 é“
Sweden 547 254 388 139 131 617 220 234 236 247 301 §
United Kingdom 141 | 129 | 126 | 89 9 | 106 | 80 66 80 89 100 2
Source: Authors’ calculations on basis of FADN and Eurostat (prices levels) databases from 2004 to 2013 g
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Table 4

Income of a family-run farm (net income) per hectare of arable land in FADN agricultural holdings in Poland and EU-15,
including differences of prices

Country 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2013/2004 chI:‘IIleglszzar
to year
Belgium 1.05 1.08 1.20 1.22 0.89 0.78 1.22 0.97 1.18 1.06 1% 3%
Denmark 0.06 | 0.14 | 0.18 | 0.02 | -0.42 | -0.36 | 0.07 | 0.24 | 0.48 | 0.45 650% -203%
Germany 0.38 | 0.37 | 041 054 | 034 | 0.25 | 0.41 | 0.43 | 0.54 | 0.55 45% 8%
Greece 1.98 | 2.07 | 2.09 | 2.20 | 2.02 1.72 1.78 1.46 1.39 1.35 -32% —4%
Spain 084 | 0.67 | 0.76 | 0.88 | 0.74 | 0.59 | 0.65 | 0.64 | 0.61 0.62 -26% -2%
France 0.34 | 0.33 0.37 | 047 | 0.36 | 0.19 | 0.45 | 048 | 0.50 | 0.33 -1% 9%
Ireland 0.35 0.36 | 0.33 0.40 | 034 | 0.31 | 0.36 | 0.50 | 0.41 | 0.39 11% 3%
Italy 1.27 1.29 1.30 1.68 1.45 1.33 1.42 1.40 1.46 1.32 5% 1%
Luxemburg 050 [ 046 | 0.46 | 058 | 0.48 | 0.27 | 0.28 | 0.54 | 0.37 | 0.47 -5% 6%
Netherlands 0.94 1.23 1.44 1.30 | 0.86 | 0.58 1.49 1.01 1.70 1.77 87% 19%
Austria 0.74 | 0.70 | 0.77 | 091 090 | 0.62 | 0.68 | 0.89 | 0.80 | 0.72 2% 1%
Poland 0.80 | 0.61 0.74 | 091 0.62 | 0.61 | 091 1.00 | 099 | 0.90 13% 4%
Portugal 0.40 | 0.43 0.50 | 050 | 0.54 | 0.52 | 0.63 | 0.61 | 0.67 | 0.67 66% 6%
Finland 0.38 | 0.35 0.31 0.44 | 033 | 0.24 | 0.37 | 0.33 | 0.33 | 0.26 -32% -1%
Sweden 0.05 | 0.11 | 0.08 | 0.23 | 0.25 | 0.05 | 0.14 | 0.13 | 0.12 | 0.12 134% 41%
United Kingdom 0.18 | 0.20 | 0.21 0.28 | 0.29 | 0.26 | 0.32 | 0.37 | 0.28 | 0.25 45% 6%

Source: Authors’ calculations on basis of FADN and Eurostat (level of prices) databases from 2004 to 2013

MezSATY ZSexqn} ‘B[SMIZAZ)) [9zIpuy



Agricultural income and prices. The interdependence of selected phenomena...

In 2013, the income of a family-run farm per hectare of arable land on Polish
farms reached 190 on average. During the whole analyzed period, this was the high-
est in 2011 — reaching fi1000. Interestingly, net incomes per hectare were higher
only in four EU-15 countries; these were Belgium and the Netherlands (countries
with modern agriculture and relatively big farms) and also Italy and Greece (where
the income per agricultural holding was relatively low). It appears that the income
efficiency per hectare is relatively high in these countries (as well as in Poland).

Denmark is also an interesting example of where the gross income of farms
is high while net income (family-run farm) (including per hectare) is low. This is
caused by the very high costs of external production factors (e.g., rent, interest,
non-family member employees). These costs in Denmark are so high that the net
income in this country was negative in 2008 and 2009.

On the basis of the data above, one should not jump to the conclusion that
enlarging the farming area of farms in Poland, Greece, or Italy would automati-
cally cause proportional (and significant) growth of income per farm. It should
be noted that the growth of area of farms can contribute to increased external
costs (e.g., the need to employ workers). Then, the gross income of a farm can
grow significantly while the income of a family-run farm grows to a lesser extent
or remains stable.

4. Relationship between prices, subsidies,
and agricultural incomes in Poland

On the basis of the thoughts above, a follow-up question arises: why are ag-
ricultural incomes subject to significant fluctuations despite the existing policy?
There are a number of factors that shape the level of income, both on the micro
and macro levels. In the long term, one may indicate the role of productivity
growth. Otherwise, we can list determinants such as interest rates, wages, and
salaries in economy, global trade distortions, etc. However, when it comes to yearly
fluctuations, prices are the factor shaping this situation; therefore, the relation-
ship between the changes in price and income of farms are worth tracking in the
example of Poland. To do so, net agricultural income (translated into Family Work
Unit — FWU, which means the number of family members employed full-time)
was compiled with the price gap index in the panel regression model. The price
gap refers to an index representing the relationship between the prices of goods
sold by farmers and the prices of goods that they buy. These are expressed in the
form of indexes, so a level above (or below) 100 shows that the price rate has
changed in favor of (or against) farmers as comparied to the previous period. To
check the robustness of our model, an extra variable is added in the second step:
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the balance of subsidies and taxes per hectare (also in index form). Therefore, we
may check how the sensitivity of changes in income is shaped as compared to the
changes in the price gap and subsidies. Firstly, a panel regression model for 16
countries is computed (EU15 and Poland). Then, the whole group is divided into
two smaller groups: countries with higher-than-average agricultural net income
per farm (for 16 countries) and the second with lower-than-average values. The
equations is as follows:

NI, + PG, + B'x;, + N'x, + u €))

where:

— i denotes the country,

— t denotes the year,

— NI denotes net farm income per Family Work Unit (index, previous year
=100),

— PG denotes price gap (index),

— B’ is a vector of dummy variables for countries,

— M\ is a vector of dummy variables for years,

— u is a random error

and in the second step:
NI, + BS, + f'x, + Nx, + u

where BS denotes the balance of subsidies and taxes per hectare (index, previ-
ous year =100).

Ordinary least squares (OLS) basic models were computed. Then, we com-
puted panel models with fixed and random effects (FE and RE, respectively). The
evaluation regarding the suitability of the models was examined by the Breusch-
Pagan (BP) and Hausman tests. The BP is useful when comparing OLS and panel
models. The Hausman test indicated which panel model was more appropriate
(FE or RE). The final models were computed taking into account of the Beck—Katz
robust standard errors (PCSE) (Table 5).

In nearly all the cases, the OLS model proved to be valid (however, we de-
cided to include also of the appropriate panel models). This means that, among
the countries studied, there was no significant individual effect, and the data used
could be interpreted as cross-sectional. As for the models with price gap as the
only variable, it can be said that the changes in price relations influence changes
in agricultural income in a statistically significant way, but the marginal effect is
stronger for those countries with relatively lower income per farm.
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Table 5
Effect of changes in balance of subsidies and taxes and price gaps in changes in Farm Net Income/FWU*
Group of countries UE15 UE15 8 countries 8 countries 7 countries 7 countries
Model type OLS RE OLS RE OLS RE
Changes in net income/FWU vs. price gap
Number of observations 135 135 72 72 63 63
Constant —211.801%%*=* —211.801%%%* —175.619%** —175.619%** -284.439% —280.957%%*
(69.930) (69.930) (57.540) (57.540) (137.697) (138.3601)
Price oa 3.222%%* 3.222%%% 2.8471 %% 2.84 1 %% 3.976%* 3.94 5%
sap (0.6923) (0.693) (0.571) (0.571) (1.392) (1.398)
Breusch-Pagan or Hausman 0.57 0.95 0.15 0.64 0.84 0.57
test p value
Changes in net income/FWU vs. price gap and balance of subsidies and taxes per hectare index
Number of observations 135 135 72 72 63 63
Constant —250.586%** —250.586%** —231.583%%* —231.583** —308.352* —306.682%:**
(68.0474) (68.0474) (69.1912) (0.0008) (136.677) (137.670)
Price oa 3.168*** 3.168%** 2.731%%* 2.731%%* 3.964** 3.913%*
&ap (0.698) (0.698) (0.564) (0.564) (1.391) (1.398)
Balance of subsidies and 0.432 0.432 0.656 0.656 0.245 0.277881
taxes per hectare index (0.285) (0.285) (0.518) (0.518) (0.214) (0.219)
Breusch-Pagan or Hausman 0.54 0.99 0.07 0.82 0.80 0.58
test p value

Source: Authors’ calculations on basis of FADN and Eurostat databases

* As an outlier, Denmark was excluded from the models. The group of 8 countries consists of Belgium, Germany, Spain, France, Luxembourg,
the Netherlands, Austria, and the United Kingdom. They have a net income higher than average in the whole group. The group of 7 coun-
tries consists of Greece, Ireland, Italy, Poland, Portugal, Finland, and Sweden. *, ** and *** denote 10%, 5%, and 1% significance levels,

respectively; standard deviations in parenthesis.
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One should remember that these are usually countries with more-fragmented
(and thus, economically weaker) agriculture. The models indicate that this struc-
ture is conducive to instability in the agricultural sector, which, in turn, is one
of the basic risks in agriculture. The inclusion of a further variable (which is the
index of change in the balance of subsidies and taxes in agriculture) makes that
marginal effect of price gap on incomes decrease only slightly, and its statistical
significance is preserved.

This confirms the existence of the relationship between fluctuations in in-
comes and volatility of price relations. The index of the balance of subsidies and
taxes was statistically insignificant in all models; however, when comparing OLS
models, the marginal effect was stronger for countries where income per farm
is relatively high. This corresponds with the earlier conclusions concerning high
dependence of farm incomes on the payment system in the developed countries.

When analyzing these models, one should be cautious. Their ability to explain
changes in the income index is relatively small. It is known that agricultural incomes
depend on a number of other factors that were not included, such as productivity,
interest rates, the level of unemployment in other sectors of the economy, etc.
However, our main goal was to highlight the relationship between price gap and
income changes. The set of potential factors influencing farm income also depends
on the adopted research perspective: micro- or macro-economic. In this first ap-
proach, one could go as far as to completely ignore the impact of price relations
when looking for a pattern of growth of single-farm income. This requires the
assumptions of perfect competition in which a single farm is a price-taker and,
therefore, has no effect on the market price level. In the macro perspective, one can
turn to studying the reactions of agriculture in changing fiscal policy or monetary
policy options (Czyzewski and Kulyk, 2010). However, if the changes in income
(indexes) are tested, the price gap remains one of the most important factors in-
fluencing this variability. The purpose of the construction of the abovementioned
models was, thus, to verify the occurrence of this dependence.

5. Conclusions

This paper analyzes various phenomena concerning agricultural incomes and
the correlation between them and price relations. On the basis of the information
presented above, the following conclusions can be made:

— agricultural incomes per farm in Poland (gross as well as net) remain signifi-
cantly lower compared to most member states of the EU-15; in all countries,
the characteristic feature of farming incomes is their instability, especially in
the net approach; attention should also be paid to the fact that agricultural
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incomes in Poland demonstrate an upward trend (higher than the average in
the examined group), though agricultural income increases relatively quickly
in countries with highly efficient farming;

the instability of agricultural incomes is connected, among other things,
with the change of the price relations; these relations strongly influence
the changes in farm net income; however, the marginal effect is stronger in
countries with smaller farms and, thus, smaller income per farm;

during times of lower agricultural incomes due to the deterioration of price
relations, for example, the subsidies of CAP have a stabilizing role. In these
times, their share in incomes tends to be higher; however, the share of sub-
sidies in the incomes of Polish farms remains relatively low;

the efficiency of Polish farms conceived as their ability to create net income
(per hectare) is one of the highest among the studied countries; hence,
it seems that the best way to strengthen the economic potential of Polish
farms and partly to become more independent from price fluctuations is to
enlarge their area; however, enlarging farms can lead to the growth of costs
of external factors and to the emergence of negative effects concerning the
natural environment.
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