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FINANCIAL SECURITY OF FINAL PRODUCTION
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In this article the main research tool used is the Cobb-Douglas power model with one inde-
pendent variable, which supports the investigation on the regressive dependence of final production
sold under the EU single area payment scheme and upon the separate payment related to the EU
Sfruit and vegetables as well as sugar (indirect payment) in Polish agriculture in the years 2011,
2012, and 2013, respectively. The models have been used to calculate marginal and average pro-
ductivity; the categories are referred to in order to evaluate the efficiency of financial security in
Polish agriculture. The research has shown that direct payments fall within the "irrational man-
agement " zone, while indirect payments are appearing, within the "rational management” zone as
far as Polish agriculture is concerned.
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Sn 3BoasK
®OIHAHCOBA BE3ITEKA ITPOJIAXIB TOTOBOI HPO,I[YKI_[IT
Y CUIbBCBKOMY TI'OCITIOJAPCTBI ITOJIBIII

Y emammi karouoeum incmpymennmom oocaioxncenns cmaaa mooeav Koooa-/lyzaaca 3 oomi-
€10 He3anexucHoro 3minnor. Modeav 6UKOPUCMAHO 043 00CAIONCEHHS Pe2PecUeHoOl 3aAeHCHOCHI
npooaxcie 20moe6oi npodykuii 32i0no 3i cxemoro edunux onaam (SAPS, npami naamemxnci) ma oxpe-
Mumu onaamamu 04s Kamezopiii 0804i-ghpykmu ma uyxkop (Henpsami naamedxn#xci) Ha npuxiadi
ciabevko2o 2ocnodapcmea Ioavui, nepioo docaioncennss — 2011—2013 poxu. Ilobydosanoi mode-
Al BUKOPUCMAHO 0451 PO3PAXYHKY 2PAHUYHOT ma cepeonboi npodykmuenocmi. Came ui kamezopii
ciabeocnmosapie Oy10 006pano uepes ix 3HaueHHs 041 (PiHaHCOB0I Ge3neku ciabCbKo20 20CNo-
dapcmea Iloavwi. Pezyavmamu docaiocenns 00600samv, uio 6 ciavcokomy eocnodapcmei Iloavui
3a docaidxwceHi mpu poxKu npami niamedxxci NOMPANAIOMs NEPeGaANCHO 6 30HY <«HEePAUiOHAAbHO20
MeHeONCMEeHmY», a Oiabwicms HeNnPAMUX NAAMeMNCi6 — 00 30HU «HEPAUIOHAIbHO20 MEHEONCMEH-
my».

Karouosi caoea: npsmi (nenpsmi) naamedici; npooaici 20moeoi npodykuii; ginarcosa be3nexa;
cinbevke eocnodapemeo Iloavui.
Taba. 9. Jlim. 31.

Sn 3BoasK
OUNHAHCOBASA BE3OITACHOCTD ITPOJAXK TOTOBOM

MPOJYKIIAU B CEJIbCKOM XO3ANCTBE IOJIBIIN

B cmameve karouesvim uncmpymenmom uccaedoeanus cmaia modeav Kobba-/[yeaaca c
00Holi He3asucumoli nepemennoi. Moodeab ucno1b306ana 043 UCCACO08AHUS PezpPecCUBHOl 3a6U-
cumocmu npooac 20moeoil npoOyKuuu co2aacHo cxeme eounvtx onaam (SAPS, npamvie naame-
JHCU) U CO2AACHO OMOCALHBIM ONAAMAM 0151 Kame2opuil 06ousu-@pyKmot u caxap (Henpamote nia-
medxcu) Ha npumepe ceabckoz2o xozsiicmea Iloavuu, nepuood uccaedosanus — 2011—2013 2000..
Ilocmpoennvte modeau ucnoav3osanvt 04 pactéma panuyHoli u cpeowneil NPoOYKMuUGHOCHU.
Jlannvle kamezopuu ceabxo3moeapos ebLopanst no NPUHUHE UX 3HAMUMOCU 0451 PUHAHCOB0I be3-
onacnocmu ceavckoeo xossiicmea Iloavwu. Pe3yasmamut uccaedosanus dokasoleaiom, 4nio 6
ceavckom xossicmee Iloavuu 3a uccaedyemoie mpu 200a npsmvie naamexicu nNONAOArON npeumy-
WeCIMBEeHHO 8 30HY «HePAUUOHAAbHO20 MEHEONCMEHMA», a (OABUUHCIMEO HenPAMBIX naamedicel
— 6 30HY «PAUUOHANLHO20 MEHEOHCMEHMA».

Karouesvie caosa: npsmvie (Henpsmvie) naamedicu; npooajicu 20moeoii npoOyKuuu,; GuUHaHcosas
be3onacHocmy,; ceavckoe xo3aicmeo [loavwu.
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Introduction. Market-oriented agriculture meets and fulfils the main objective of
economy, since it contributes to country’s economic growth. It is therefore expected
to be stable income-wise and in terms of production — increasing economic efficien-
cy and production quality. Thus, it is indispensable that the mechanisms regulating
development and conditions in agriculture are put in place. Among these mecha-
nisms, of critical importance are the internal factors of agriculture’s financial securi-
ty. These include security of financial institutions and customer security at the finan-
cial market. External factors of financial security cover the country’s system of finan-
cial security networks as established and run by entities such as government, the cen-
tral bank, financial regulatory/supervisory institutions, and guarantees on deposits.

Hence, financial security encompasses business entity’s ability to gain cash in
case financial flows are under threat. Financial security of this sort ensures entity’s
(business’s) endurance and development. Resulting from the globalisation mega-
trend effect, difficulties in adaptation to market mechanisms tend to appear.
Moreover, high employment against low productivity is typical for Polish agriculture
as well as low soil fertility (productivity); continually unfavourable structure and low
income from farming operations complement the picture. These determinants are
indicative of the need to investigate the efficiency and effectiveness of payments based
on the EU Common Agricultural Policy (CAP) funding in Polish agriculture.

The purpose of the present study is to identify the regressive dependency of the
final production sold under the single area payment scheme (SAPS) and under the
separate payment related to the EU fruit and vegetables as well as sugar per province
(region) and their respective business entities in agriculture in the years 2011, 2012,
and 2013. Moreover, we seek to determine marginal and average productivity of the
aforesaid EU payments. Payments constitute financial security of the final production
sold.

The underlying hypothesis claims that flexibility of the final production sold
proves to be the highest when relative to SAPS in agriculture as for the years under
research. The effect stabilising the final production sold in agriculture proves to be
undisputedly beneficial.

Section 2 offers literature review on the financial situation of economic entities.
Section 3 describes the research methodology. Econometric analysis and its discus-
sion forms section 4. Lastly, section 5 offers the conclusion.

Literature review. Financial threat is a dynamic and somewhat vague category,
not easily quantifiable (Platt and Platt, 2006). S. Dahiya et al. (2003) pointed out that
satisfactory cash flows enabling timely covering of debt payoff determine business
entity’s financial security. Business operations can be continued and developed also
based on provisions for plausible losses and expenditures. Moreover, such security
help secure business operations against the bankruptcy risk (Pringle and Harris,
1987).

The European Commission has forecasted that the number of profit-generating
business entities will fall by 2020, with a possibility that their financial standing will
deteriorate (European Commission: CAP Towards Impact Assessment, 2011). The
impact of agricultural policy instruments is of importance with respect to the shaping
of financial security of farming businesses (Kropp and Katchova, 2011);
B.K. Goodwin and A.K. Mishra’s studies (2006) confirm this trend. Production must
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be adapted not only in calculation terms but also in reality; similarly, major types of
material outlays ought to be adapted as appropriate (Vanecek and Kalab, 2005).
Hence, enhancing quality and decrease in prices for agricultural products encourage
market allocation of processed foods and shifts the limits of the trends in question
(Morrison and MacDonald, 2003). Product marking creates the so-called "justice
brands" that cause customers to pay more as compared to the observable mean cost of
production in time (DiPietre, 2000). Finally, the influence of politics on efficiency
and on resources mobilisation in fixed assets investment has been confirmed
(Bassanini and Scarpetta, 2001).

Fast and low-cost analysis of soil fertility enables identification of variability and
efficient allocation of other production factors or drivers: particularly, where mana-
gerial ability proves positively to be correlated with highly productive contracts, the
output does increase (cf. Key and McBride, 2003). Based on the research conducted
by (Cameron and Chamala, 2004), it follows that many business entity managers are
ready to extend schemes to build a change, and those focused on goal fulfilment tend
to highly correlate, which points to the identification of change in business purpos-
es/objectives. This mechanism has a special role as far as the functioning of CAP is
concerned, since entities may obtain/receive support at a fairly weak output generat-
ed (Hill, 2012). J.D. Kropp and A.L. Katachova (2011) proved that direct payment
forms considerable and reliable flows of cash actually received, thus improving li-
quidity and solvency of farming business entities and, to an extent, quality of loan col-
laterals. N. Mirza et al. (2013) found, in turn, that high financial leverage does not
always lead to more risk, especially when business entities have adequate coverage of
business productivity and cash flow. S. Dercon and P. Krishnan (2003) indicated that
an attempt to prove the constrained-efficient (partial) risk that divides the model and
the imposed constraints is the evidence that intrinsic shocks may not be as well
secured in the era of public networks of financial security. In the endogenous growth
context, surpluses required to keep up production tend to emerge in a natural man-
ner, as awards for successful innovative activity (Francois and Roberts, 2003).
Industrialisation enables higher differentiation between foodstuffs, and leads to more
clearly coordinated production and marketing channels such as contracts, to a broad-
er use by farmers, and to more voluminous business entities in agriculture
(MacDonald et al., 2004).

The influence of politics on fixed income market proves to be not particularly
significant for most investors. This results in higher productivity, with an observably
increased quantity of resources being the object of investment in the private sector
(Bomfim, 2003). Productivity may only be altered resulting from a change, or sever-
al changes (Juszczyk and Balina, 2014). Resulting from irreversibility, uncertainty
tends to decrease investment, but when an option proves real the investment is car-
ried out. A negative junction between uncertainty and investment is formed by the
irreversibility (Khuong Ninh et al., 2004). Investment demand ought to be favourable
to at least small-scale as well as large-scale producers, whereas credit supply at the
rural market tends towards large-scale producers if there is internal concentration of
capital (Carter and Olinto, 2003). In the long term, development coexists with short-
term financial security and investments. Coordination of these elements causes fun-
damental changes in making the systems more efficient and integrating them with the
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local landscape (Frost, 2004). Liberalisation in commerce causes a possibly more sus-
tainable development and increasing productivity. This indicates that other factors,
such as a different policy, investment and institutions, prove to be of importance for
development (Winters, 2004). Adequacy of rural development projects is positively
correlated with the existence of informal systems (Volk and Bojnec, 2014).

Research methodology. There is no financial security unambiguously quantifi-
able for agricultural business entities. The most frequently used measure of agricul-
ture’s economic development is the category of final production sold. An identical
level of output is achievable at various levels or relations between the factor and
resources involved and at diverse volumes of business operations. The "final produc-
tion sold" category is dependent upon the sales conditions and costs, in terms of their
level and variability as compared to actual sales.

Some problems have appeared in using the agricultural income category as a
dependent variable, since the subsidies received based on CAP directly increase agri-
cultural income. The share of EU subsidies (funding) in Poland’s agricultural income
reaches at times 70%, and hence, this particular category cannot be used as a depend-
ent variable in assessing the profitability of individual EU funds. Owing to this
methodological default, the category of final production sold has been used as a
dependent variable in this research.

It can be presumed that the set of agricultural (farming) business entities in the
provinces may be identifiable in terms of proportionality of developmental opportu-
nities (Brant, 1990). However, proportional financial supply does not ensure
prospects for continued and developing business activity in agriculture. Econometric
verification will cover the level and the rate of change in final production sold as influ-
enced by SAPS and the separate fruit/vegetable and sugar-based payment, plus spe-
cial support addressing market conditions in farming operations in each under —
2011, 2012 and 2013.

The variables of final production sold, SAPS, separate fruit/vegetable and sugar-
based payment, and special support are all discrete random variables. Moreover, they
form a finite collectivity (ranging across the whole of Poland) and express regression
curves that reflect the dependencies between the features — the way in which the va-
lues of the features of the two sets tend to associate. This is indicative of the need to
use the curvilinear power regression of the Cobb-Douglas type in identifying the
regressive dependence of final production sold upon SAPS, the separate payment
based on fruit/vegetables and sugar, and special support in agriculture, for the years
2011, 2012 and 2013.

Empirical variables for the Cobb-Douglas model have been selected using a
matrix of logarithmic correlation coefficients. The principle of strong correlation
between the independent variable and the dependent variable, against a weak corre-
lation between independent variables, has been used. The numerical calculations
have been carried out in SPSS program.

Results and discussion. Research has been performed into sets of empirical data
related to agricultural business entities within the provinces (regions), such as final
production sold, SAPS, separate payment related to fruits/vegetables and sugar, and
special support in Poland for 2011, 2012 and 2013: N = 16. Direct as well as indirect
financial security forms a complex system referred to as the financial security network

ACTUAL PROBLEMS OF ECONOMICS #5(191), 2017



192 MATEMATUYHI METOZM, MOAEJ1 TA IH®@OPMALINHI TEXHOJOrIi B EKOHOMILI

in Polish agriculture. Direct financial security is connected with production-related
decisions based on market demand. Direct area payments ought to ensure stable
farming-based income in the event of a sudden change in market situation, or in the
case of disaster. Indirect financial security is based on separate payments related to
vegetables and fruit as well as sugar, plus special support. Importantly, the aforesaid
payments are separated and constitute funds satisfying financial security and operat-
ing internally or externally with regard to agricultural activities.

The linear (Pearson’s) correlation between the final production sold variable
(Y2) and the SAPS variable (x1) is 0.925; for the separate fruit/vegetable and sugar-
related payment (x2) it amounts to 0.554, and for special support (x3) it is 0.074, the
bilateral significance being 0.01. The aggregated value of the separate fruit/vegetable
and sugar-related payment, with special support, and final production sold is bilater-
ally correlated at 0.427, with the significance of 0.01. Based on the above-specified
Pearson correlation coefficients (r), it follows that the final production sold is not
correlated with special support, while the total of features of the variables (x2 and x3)
does not increase the correlation (0.427).This is indicative of no effective use of spe-
cial support even in the model with one independent variable. Given such a substan-
tive status as far as bilateral correlation is concerned, it is necessary to apply a regres-
sion with one independent variable but without special support (x3), as the parame-
ter with respect to x3 proves to be statistically insignificant (> 0.05). Determinations
of the related linear correlation of features authorise the specification of the parame-
ters for the variables’ features (Table 1).

Table 1. Parameters of the features of the relevant variables
in Polish agricultural sector, as of 2011, 2012 and 2013,
based on the author’s calculations (GUS, 2012-2014)

Specification Year | in |Symbol Arithmetic R ange, Var.ia.b ility
average min to max | coefficient, %
Final production sold 2011 | mln | Y2 4869.2 | 1898.3-12813.7 67.7
2012 |PLN 5104.5 |1960.1-13230.8 66.9
2013 5431.2 | 2085.6-14685.9 71.9
Single Area Payment 2011 | mln x1 488.2 185.8-1039.4 51.8
Scheme (direct payments) | 2012 | PLN 617.1 235-1312.5 51.8
2013 638.1 245.4-1361.8 51.8
Separate payment based 2011 | min x2 40.8 4.5-129.6 98.5
on fruit/vegetables and 2012 | PLN 371 5.0-126.3 98.1
sugar (indirect payments) | 2013 453 4.6-134.7 89.4
Special support (indirect | 2011 | mln x3 10.0 1.0-44.6 129.0
payments) 2012 | PLN 9.6 1.0-34.41 116.7
2013 26.8 2.6-1359 126.5

As follows from Table 1, the range of final production sold (Y2) points to its not-
quite-significant diversity per region and in each of the years concerned. Based on a
comparison between internal variability between the variables, the final production
sold discloses a diversity in the distributed feature that is halfway through the vari-
ables. The least and identical internal diversity in the feature distributed is the case
with SAPS. Special support implies the most significant diversity of the distributed
feature. In particular, special support, although mostly dispersed around the average,
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cannot be used as an independent variable owing to what has been marked. The sep-
arate payment based on fruits and vegetables as well as sugar discloses a similar inter-
nal variability for the regions and years concerned.

The curvilinear regressive dependence for individual variables expressing finan-
cial security in the agricultural sector has been broken down in Table 2.

Table 2. Power regression of final production sold (Y2) for SAPS (x1) and
separate payment based on vegetables and fruit, and on sugar in Polish
agricultural sector, as of 2011, 2012 and 2013, author’s calculations

% Regression coefficient Standard error t-test Corrected

A x1 | x2 a | x1 | x2 a | x1 | x2 R’
2011

7.128 1.047 0.65 | 0.11 30 ] 98 0.86

1387.134 0.339 0.36 0.11 |20.0 3.2 0.64
2012

5.387 1.060 0.67 | 0.11 2.5 | 10.1 0.87

2036.514 0.237 0.46 0.11 | 16.5 1.7 0.41
2013

3.490 1.130 0.60 | 0.10 19 | 11.0 0.89

1362.389 0.352 0.45 0.13 ] 16.0 2.8 0.59

a* — absolute term, delogarithmised.
The significance of the regression coefficients is within the range 0.00-0.05.

Table 2 shows the regressive dependence of final production sold, separately,
upon SAPS (x1) and upon the separate payment related to vegetables/fruits and sugar
(x2) in Polish agriculture as of 2011, 2012 and 2013. Variables x1 and x2 explain the
variability of the final sold production within the range 41—89%. Final production
sold, explainable in terms of determination coefficient R2 of above 0.9, points to a
fairly satisfactory explanation of financial security in agriculture (Neumark et al.,
1991). Strength of the association, expressed in terms of partial correlation coefficient
between final production sold and SAPS and, separately, the vegetable/fruit and
sugar-based payment as a positive square root of R2, is within the range of 64—94%.
Standard errors for the regression coefficients are below 50% of their absolute values.
The absolute values of the t-test prove to be, in turn, few-fold higher than the regres-
sion coefficient values, whereas the significance of the regression coefficients stays
within the range of 0.00—0.05. The above statistical evaluations of the regression coef-
ficients (parameters) indicate the option that they may be used in econometric analy-
sis of variability of the final production sold as related to SAPS and separate fruit/
vegetable and sugar-based payment in Polish agriculture in the years 2011, 2012 and
2013.

The regression coefficients, the function parameters at x1 and x2 define the flex-
ibility (flexibility coefficients) for the final sold production relative to SAPS (x1) and
the separate fruit/vegetable and sugar-based payment (x2) (financial security of the
sector in question). As R. Solow (1956) explained, these coefficients determine the
flexibility (Y2) with respect to x1 and x2; according to J.B. Clark’s marginal distribu-
tion theory, they are the shares of SAPS (x1) and of the separate fruit/vegetable and
sugar-based payment (x2) relative to the final production sold in the agriculture sec-
tor in each year. Moreover, the flexibility coefficient expresses the relations between
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the relative change in the final production sold and the relative alteration in the fund
(payment) that has triggered this change.

Flexibility of the final sold production (Table 2) proves to be the highest with
respect to the sector’s SAPS, equalling to 1.047 (as of 2011), 1.060 (2012), and 1.130
(2013). The said flexibility related to SAPS tends to grow steadily. The above regres-
sive dependency is more than proportional, and is thus curvilinear. A 10% increment
in SAPS, against the other funds remaining unaltered, results in increased final pro-
duction sold by 10.7% (2011), 10.60% (2012), and 11,30% (2013), respectively.
Flexibility of final sold production relative to the separate payment related to
fruit/vegetables and sugar in agriculture is more than threefold lower, that is, in
respective figures: 0.339 (2011), 0.237 (2012), and 0.352 (2013). This particular
dependency is less than proportional, and curvilinear. The increase of 10% in the se-
parate payment based on fruit/vegetables, with the other funds remaining unchanged,
causes an increment in the final production sold by, respectively, 3.39% (2011), 2.37%
(2012), and 3.52% (2013). The decisions with respect to the separate payment relat-
ed to fruit-and-vegetables and sugar tend to be shaped by environment conditions
(Rostasova and Chrenkova, 2010). Single area payments and those based on vegeta-
bles/fruit and sugar may mobilise considerable amounts of money (in Polish zloty)
from the sector’s business entities’ own funds. These would be the multiplier effects
of the EU funding as financial security. The most considerable multiplier effects can
be expected from the outlays that help reduce costs/expenses of final production sold,
and from those mobilising the use of the agriculture's productive capacity.

Based upon J.B. Clark’s marginal distribution theory, the structure of financial
security can be determined in terms of the proportion of SAPS and the separate pay-
ment related to fruit/vegetables and sugar. The relative final production sold relative
to SAPS has been influenced at the level of 75.54% (2011), 81.70% (2012), and
76.25% (2013), respectively. These relative determinants of financial security indicate
that some 75% of the impact on the relative final production is the case with SAPS,
while a quarter is related to separate fruit/vegetables and sugar-based payments in
agriculture.

The finance theory implies an attempt to grasp and describe financial pheno-
mena and processes in cause-and-effect terms so that ties and dependencies might be
sought. What is therefore needed is to determine, within the reach of variability, the
SAPS and the separate fruit/vegetables and sugar-based payment in agriculture in
2011, 2012, and 2013. These have been used to determine marginal and average pro-
ductivity of the aforesaid independent variables in Polish agriculture. Marginal and
average productivity of the SAPS for the sector concerned are specified in Tables 3, 5
and 7.

From Tables 3, 5 and 7, it follows that with SAPS increasing, marginal produc-
tivity is growing above the mean productivity, the latter increasing at slower rates; the
global productivity demonstrates increasingly faster growth at the same time. These
dependencies appear in the input zone of irrational management in the agricultural
sector, when viewed as of 2011, 2012 and 2013. However, increasing the single area
payment is legitimate since E, > 1, thus, increase of this particular payment causes its
higher marginal increments. Thus, it would be unjustifiable to have the single area
payment in the aforesaid zone kept non-increased.
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Table 3. Marginal and average productivity of SAPS in Polish agriculture, 2011,
author’s calculations on the data from Tables 1-2

Final production (Y2) SAPS (x1) Productivity: _
average | marginal

mln PLN mln PLN/mln PLN
2607.15 280.64 9.29 9.73
3536.28 375.48 9.28 9.72
4476.61 470.32 9.52 9.97
5425.97 565.16 9.60 10.05
6382.87 660.00 9.67 10.13
7346.29 754.84 9.73 10.19
831542 849.68 9.79 10.25
9289.66 944.52 9.84 10.30

Table 4. Marginal and average productivity of separate payments based
on fruit and vegetables and on sugar in Polish agriculture sector, 2011,
author’s calculations on the data from Tables 1-2

Final production (Y2) Separate fruit/vegetable and Productivity: .
sugar payment (x2) average | marginal

min PLN min PLN/min PLN
3722.99 18.40 202.34 68.59
4505.45 32.30 139.49 47.29
5086.65 46.20 110.10 37.32
5561.05 60.10 92.53 31.37
5967.44 74.00 80.64 27.34
6326.02 87.90 71.97 24.40
6648.83 101.80 65.31 22.14
6943.66 115.70 60.01 20.34

Table 5. Marginal and average productivity of SAPS in Polish agriculture, 2012,
author’s calculations on the data from Tables 1-2

Final production (Y2) SAPS (x1) Productivity: _
average | marginal

min PLN mln PLN/min PLN
2717.69 354.70 7.66 8.12
3698.80 474.40 7.80 8.26
4695.03 594.10 7.90 8.38
5703.46 713.80 7.99 8.47
6722.13 833.50 8.06 8.55
7749.65 953.20 8.13 8.62
8784.96 1072.90 8.19 8.68
9827.24 1192.60 8.24 8.73

The cause-and-effect dependencies related to separate payments for fruit/
vegetables and sugar are presented in detail in Tables 4, 6 and 8.

As it stems from Tables 4, 6 and 8, as the separate payment related to fruit/vege-
tables and sugar were growing in each year, marginal productivity tends to decrease
down to zero, also causing a drop in average productivity. This, however, taking place
at a slower rate — while the global productivity shows growth. Yet, the rate at which
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the latter increases heads towards zero. The above dependencies take place within the
rational management zone in the sector. Therein, flexibility of global productivity rel-
ative to the separate payments on fruit/vegetable and sugar is above 0 but less than 1,
that is: 0 < E, < 1.0 for the sector as of 2011, 2012 and 2013. The growth rate within

the reach of the extremes of the individual variables is specified in Table 9.

Table 6. Marginal and average productivity of the separate payment based
on fruit and vegetables and on sugar in Polish agriculture, 2012,
author’s calculations on the data from Tables 1-2

Final production (Y2) Separate fruit/vegetable and Productivity: '
sugar payment (x2) average | marginal
min PLN mln PLN/min PLN
4064.30 18.48 219.93 52.12
4627.75 31.96 144.80 34.32
5030.26 45.44 110.70 26.24
5349.71 58.92 90.80 21.52
5617.41 72.40 77.59 18.39
5849.38 85.88 68.11 16.14
6055.04 99.36 60.94 14.44
6240.39 112.84 55.30 13.11

Table 7. Marginal and average productivity of SAPS in Polish agriculture, 2013,
author’s calculations on the data from Tables 1-2

Final production (Y2) SAPS (x1) Productivity: _
average | marginal

min PLN min PLN/min PLN
2780.67 369.44 7.53 8.51
3856.38 493.44 7.82 8.83
4968.18 617.44 8.05 9.09
6109.58 74144 8.24 931
7276.18 865.44 8.41 9.50
8464.78 989.44 8.56 9.67
9672.95 1113.44 8.69 9.82
10898.78 1237.44 8.81 9.95

Table 8. Marginal and average productivity of separate payment based
on fruit and vegetables and on sugar in Polish agriculture, 2013,
author’s calculations on the data from Tables 1-2

Final production (Y2) Separate fruit/vegetable and Productivity: '
sugar payment (x2) average | marginal
min PLN mln PLN/min PLN
3843.65 19.04 201.87 71.06
4688.41 33.48 140.04 49.29
5319.16 47.92 111.00 39.07
5835.90 62.36 93.58 32.94
6279.84 76.80 81.77 28.78
6672.47 91.24 73.13 25.74
7026.62 105.68 66.49 23.40
7350.65 120.12 61.19 21.54
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Table 9. Average rate of growth within the range of variability of:
final production (Y2); SAPS (x1), separate payment (x2) and
marginal and average payments in the agricultural sector, %,

author’s calculations, using the geometric average

Specification Table 3 | Table4 | Table5 | Table 6 | Table 7 | Table 8
Final production sold (Y2) 19.9 9.3 20.2 6.3 215 9.7
SAPS (x1) 18.9 18,9 18.8
Separate fruit/vegetable and 30.0 295 301
sugar-based payment (x2)
Productivity:
- marginal 0.81 -15.94 1.04 -17.89 227 —-15.68
- average 0.81 —-15.95 1.04 -17.89 2.27 —15.68

Table 9 demonstrates that the average rate of increase in the final production sold
(30%) will be ensured against the average rate of increase in the single area payment
(19%) and separate fruit/vegetable-based and sugar-based payment (30%), with the
growth rate for marginal and mean single area payment within the range of
0.81-2.27% and with a negative rate of increase in marginal and average separate
payment based on fruit/vegetables and sugar in the agricultural sector for the average
year under investigation. Based upon the relation of the mean growth rates, it follows
that the average growth rate of the final production sold (30%) will be ensured by
direct and indirect payments (50%). This means that the EU payments within a given
year surveyed have satisfactorily met the objective of financial security in the agricul-
tural sector for the average year investigated.

Conclusion. Our research has confirmed the hypothesis whereby the flexibility of
the final production sold proves the highest relative to SAPS in agriculture. An unam-
biguously favourable effect has emerged in terms of stabilised final production sold in
Poland’s agriculture. The use of direct payments has fallen within the initial (input)
zone of irrational management; indirect payments have been consumed within the
rational management zone. This proves that the increase of the EU payments, direct
as well as indirect, is reasonably justifiable and legitimate, which tells us that there
exists efficient financial security in Polish agriculture. Since the EU payments fulfil
different functions (internal, external), financial security stabilises various levels of
agriculture. Special payments are in a negative relation with the final production sold.
This implies the impossibility to achieve a statistically significant parameter, also
causing problems in determining the real role of these EU payments for Polish agri-
culture.
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