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THE RELATIONSHIP BETWEEN NEWLY INTRODUCED FIXED
ASSETS AND FINAL OUTPUT IN POLISH AGRICULTURE

The study describes the regression relationship between net final output on gross value of newly
introduced fixed assets and on net value of fixed assets already held in total in Polish agriculture in
the years 2010, 2011 and 2012. The results demonstrate that the value of the final output intended
Jor sale in relation to the combined effect of the growth in gross value of newly introduced fixed
assets and the net value of fixed assets already held increased more than proportionally (1.204) at
the constant level of other factors. This results from the assessment of marginal productivity and
average productivity marginal of the abovementioned values of fixed assets that they were in the
sphere of rational management, while the growth rate of fixed asset restoration (33.8%) ensured
rational exploitation of fixed assets in Polish agriculture in the years under study.

Keywords: net final output; fixed assets; marginal productivity; average productivity; rational
exploitation.
JEL classification: C13; C51; E23; L16.

Sn 3BoasK
B3AEMO3B’A30K MIZK HOBUMU OCHOBHUMMU

3ACOBAMMU TA KIHIEBOIO ITPOAYKUIEIO: 3A JAHUMUN
CLIUIbCBKOTI'O TOCITOJAPCTBA I1OJIBIII

Y ecmammi 3a donomozoro pezpecii 00cai0HceH0 63AEMO36° 130K MIdC HUCMOIO KIHUEBOI0 Npo-
OyKui€ro 6i0 HOBUX OCHOGHUX 3AC00i6 Ma HUCHIO0I0 KIHIe60I0 NPOOYKUIEI0 8i0 OCHOBHUX 3aC00i8 8Xice
y euxopucmanni. Jlanuil 63a€m036’130K ONUCAHO HA NPUKAAOL NOALCLKO20 CIALCLKO2O 20CHO-
dapcmeay 2010, 2011 ma 2012 poxax. Pezyavmamu anaaizy demoncmpyioms, wo 6apmicms Kin-
ue6oi npooyKuii, npu3Ha4enoi Ha npooaic, nio CRIALHUM NAUGOM 6APMOCHL HOBGUX MA 8MHCE BUKO-
PUCHAHUX OCHOBHUX 3aC00i6 3pocmana weuouie, Hixc NPONOPuiliHoO, 3a YMO6U HeIMIHHOCMI IHUWUX
haxmopie. Pesyivmamu ouinroeanHs 2panu4HOi ma cepeonvoi npoodyKmueHocmi 0anux 060x
Kamezo0piii 0CHOBHUX 3ac00i6 NoKazau, wo niosuuiene 6i0H06AEHHA OCHOGHUX 3ac00ié apanmy-
6a10 Giabu payionatvie iX UKOPUCMAHHA 6 ciabcbkomy 2ocnodapcmei Iloavuwi y docaioxwceni
POKU.

Karouosi caosa: yucma kinyeea npo0ykuyis,; 0OCHOBHI 3aco0U; epaHuYHa NPOOYKMUBHICMY, cepeoHs
NpoOYKMuUBHICMb,; payioHaNbHe 8UKOPUCHIAHHS.
Taba. 5. Jlim. 20.

Sn 3BoasK
B3ANMMOCBA3b MEX]TY HOBOBBEHEHHBIMI/I OCHOBHbBIMUA

CPEJICTBAMHU U KOHEYHOMN TPOJIYKIIMEWM: 11O TAHHBIM
CEJBCKOI'O X034 CTBA ITOJIBIIIU

B cmamve npu nomowgu pezpeccuu uccie008aHa 63auMOCesn3b MeHcOy HUCHIOU KOHEHUHOU
npooyxuuet om H08086COEHHBIX OCHOBHBIX CPEOCME U YUCMOU KOHEHHOU NpoOyKuuei om 0CHOG-
HbIX cpedcme yoice 6 noab306anuu. JIAHHYI0 63AUMOCEA3b ONUCAHO HA NpUMEPEe NOAbCKO20 Ceab-
cK020 xo3siicmea 6 nepuod 2010, 2011 u 2012 20006. Pe3yavmamot anaiuza demoncmpupyiom,
YUMo CIMOUMOCMb KOHEHHOU NPOOYKUUL, NPEOHA3HAMEHHON HA NPOOA CY, NOO COBMECHHBIM AU~
HUEM CIOUMOCTU HOBBIX U YHCe UCNOAb308AHHBIX OCHOBHBIX Cpedcme pocaa Ovicmpee, 4em npo-
NOPUUOHAABHO, NPU YCAOBUN HEUMEHHOCHU Opyaux paxmopos. Pesyabmamol ouenusanus epa-
HUMHOU U cpeoneli npoOyKMuEHOCmU OAHHBIX 08YX KAMe20puli 0CHOBHBIX CPEOCME NOKA3AAU, YO
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NOGBIUEHHOE 60CCIMAHOBACHUE OCHOBHBIX CPEOCME 2apaHmuposalo 0odee PAuUOHAAbHOE UX
ucnoavsosanue 6 ceavbckom xozsiicmee Ioavuu 6 ykazannvie évtute 200bL.

Karouesvle caosa: uucmas KoHeunas npoOyKUuUsl, OCHOBHble CPeOCMea; 2PaAHUMHASL NPOOYKMUG-
HOCMIb; CPEeOHSst NPOOYKMUBHOCHb, PAUUOHANBHOC UCHOAb308AHUE.

Introduction. As early as in the 1980s Japanese government noted that external
variable impulses are of particular importance for the adaptation of the economic sys-
tem. They favoured the strengthening and consolidation of the achievement of the
final goal of economic expansion, even at increasingly higher costs. This finds justifi-
cation in the dynamic theory of comparative advantage (Shinohara, 1982).
Therefore, changes led to the consolidation of various economic entities, and in con-
sequence to structuring. Increasing complexity and accelerated dynamics of changes
in the environment must exert impact on structural solutions applied at enterprises
(Bleicher, 1991). This is especially important in the agricultural sector, which, due to
its natural determinants, develops at a slower pace than other sectors of national eco-
nomic systems (Drucker, 1989).

The principle of investing in productive fixed assets applied in highly developed
countries marks the investment limit when production capacity of these assets in the
long term is exploited at ca 80% (Lynch et al., 2004). In addition, at such a relative
level the following should arise: concerns related to partial loss of market share, and
securing the stocks of agricultural raw materials. The anticipated effects of the per-
formed investments should be future market demand, short investment project imple-
mentation cycles, employment growth and high effectiveness (Zizlavsky, 2011).

The abovementioned determinants are the basis for further technological
progress and growth in production per agricultural land area (Bojnec and Latruffe,
2009).

The aim of this study is to determine the regression relationship between the value
of the net final output on growth in newly introduced fixed assets (their gross invest-
ment outlays) and the net value of fixed assets already held in Polish agriculture in the
years 2010, 2011 and 2012. Furthermore, to determine the effectiveness of fixed asset
restoration with the use of average and marginal productivity of the gross value of the
growth in newly introduced and net value of the fixed assets, already held.

Methodological notes. The accounting principle assumes a change in the balance
of products, which has the character of a line item and allows determining of the
cause-and-effect matching of costs and revenues. Change in the balance of products
indicates the adjustment of income on sales and determination of the incurred costs
by type, which include all costs incurred by an agricultural enterprise in a given peri-
od. These costs were incurred in order to produce the net final output which subse-
quently was or will be sold.

The accounting principle and resulting cause-and-effect matching of costs and
revenues indicates that the net final output intended for sale has been adopted as the
variable dependent on the growth in newly introduced fixed assets (their gross invest-
ment outlays) and the net value of fixed assets already held in Polish agriculture in the
years 2010, 2011 and 2012.

The following were adopted as the features of the studied variables: arithmetic
mean, coefficient of variation, and range. The parametric characteristics of the vari-
able features are presented in Table 1.

ACTUAL PROBLEMS OF ECONOMICS #5(179), 2016



88 EKOHOMIKA TA YINPABJ1IHHS1 HALJIOHAJIbHUM rocriogAPCTBOM

Table 1. Parameters of variable features in Polish agriculture
in 2010, 2011 and 2012 (prices as of 2010)

. . Unit of Arithmetic | Range, |Coefficient of
No. Specification Symbol . .
measurement mean | min—max | variation, %

1. | Value of the net final 1211.1-

output intended for sale min PLN Yl 3963.6 11272.1 68.6
2. | Growth in the gross value

of newly introduced fixed 1.0-

assets (their gross min PLN X1 333 188.5 1267

investment outlays)*
3. | Net value of the fixed 600.2—

assets already held in min PLN X2 1753.0 ) 51.5

total** 4034.6

Source: Agricultural statistical yearbook 2011, 2012 and 2013, Central Statistical Office,
Warsaw, Poland.

* The share of the hunting sector investment outlays in the gross value of both agriculture and
hunting investment outlays amounted to 0.09% in 2010, 0.15% in 2011 and 0.09% in 2012.
Source: Attachment to the letter of the Board of the Polish Hunting Association in Warsaw,
Poland, 29.03.2013. The aforementioned share of the hunting sector in agriculture and hunting
investment outlays did not affect the computation results in our study.

** The share of the fixed assets of the hunting sector in the gross value of fixed assets of both
agriculture and hunting amounted to 0.01% in 2010, 2011 and 2012. Source: Attachment to the
letter of the Board of the Polish Hunting Association in Warsaw, Poland, 29.03.2013. The
aforementioned share of the hunting sector in the gross value of both agriculture and hunting
fixed assets did not affect the computation results.

It results from the data presented in Table 1 that internal variability of growth in
the gross value of newly introduced fixed assets (their gross investment outlays) was
nearly two times higher than the value of the net final output intended for sale. The
aforementioned internal variability suggests its impact on the increase of net final out-
put intended for sale in Polish agriculture in the years 2010, 2011 and 2012 (Pianta,
2001). Although the variability of the net value of fixed assets already held in total was
over 2.5 times lower, their impact — as the basis — on the growth in the value of net final
output intended for sale by Polish agriculture was of material significance, just like in
any sector of the economy. This value was decreased by the value of fixed assets liqui-
dated in the years 2010, 2011 and 2012. For the purpose of ensuring the comparabili-
ty of the net value of the possessed fixed assets in those years, the values were expressed
in process from 2010. The impact on growth in the net final output in Polish agricul-
ture was also exerted by the relation of fixed asset restoration in agriculture.

The test of the random component distribution was performed by graphical
analysis and the number series test, at the significance level of 0.05. Graphical analy-
sis and number series test confirmed the hypothesis verification assuming the accura-
cy of the choice of the analytical form of these models (Table 2). Random component
normality was checked with the Kolmogorow-Liliefors test. The achieved values,
compared with the critical values at the 0.05 significance level, did not substantiate
the hypothesis rejection that the random component distribution was normal.
Autocorrelation, checked with the Durbin-Watson test, proved the absence of ran-
dom component correlation at the 0.05 significance level. The hypothesis of random
component homoscedasticity was verified with the Goldfeld-Quandt test. Assuming
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that the significance level was 0.05, the obtained critical values of Snedecor’s F dis-
tribution were higher than the calculated ones; therefore, there was no reason to
reject the hypothesis about random components homoscedasticity (Aczel and
Sounderpandian, 2002).

Results and discussion. Tabular presentation in Table 2 shows the regression rela-
tionship between the net final output intended for sale (Y1) on the growth in the gross
value of newly introduced fixed assets (their outlays) and the net value of fixed assets
already held in Polish agriculture in 2010, 2011 and 2012. The aforementioned inde-
pendent variables have the nature of inactive production factors (Moosa, 1997). The
coefficient of determination (R?) in Table 2 shows that the growth in the gross value
of newly introduced fixed assets and the net value of fixed assets already held in total
have explained the variability of the value of the net final output intended for sale by
87%. Therefore, the obtained explanation of the variability of the net final output
intended for sale was very high. The remaining unexplained share of variability was
caused by other factors not considered in the regression model. The power of the

relationship expressed by the correlation coefficient (\/R_z =R) between the net final
output value and the growth in the gross value of newly introduced fixed assets and
the net value of fixed assets already held was 93% (Sheskin, 2004). Standard errors of
regression parameters (regression coefficients) were lower than 50% of their absolute
values. The t-test values were several times higher than the values of the regression
coefficients (parameters), and errors (significance level) of regression coefficients
remained in the range of 0.00—0.04. The aforementioned statistical evaluation of
regression coefficients (parameters) indicates the possibility of their application in
econometric analysis of the net final output on the growth in the gross value of newly
introduced fixed assets and the net value of fixed assets already held in total in Polish
agriculture in 2010, 2011 and 2012.

Regression coefficients (Table 2), regression parameters at X1 and X2 are inter-
preted as elasticity (Maddala, 2001) of the net final output intended for sale in rela-
tion to the growth in the gross value of newly introduced fixed assets and the net value
of fixed assets already held in total. In the subject literature, regression coefficients
(parameters) are also called elasticity coefficients. In the power regression, exponents
at independent (explanatory) variables are interpreted as the elasticity of endogenous
variables in relation to respective factors (X1 and X2). The elasticity coefficient shows
the average % change (increase or decrease) in the dependent variable when the Xj
growth factor increases by 1%, on the assumption that the remaining factors remain
constant (Solow, 1956).

The elasticity of the value of the net final output intended for sale was higher
than the net value of fixed assets already held in total than to the growth in the gross
value of newly introduced fixed assets (Table 2). It results from the relation of elasti-
city coefficients that the net final output in relation to the growth in the gross value of
newly introduced fixed assets was over 13 times lower than the net value of fixed assets
already held in total. It results from the total of elasticity coefficients (powers) higher
than unity (1.20) that the net final output intended for sale in relation to the total
impact of the gross value of newly introduced fixed assets and the net value of fixed
assets already held in total, at the constant level of other factors rose more than pro-
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portionally. Also, in relation to the net value of fixed assets already held alone it rose
more than proportionally (1.12). The combined increase of growth in the gross value
of newly introduced fixed assets and the net value of fixed assets already held by 10%
contributed to the increase of the net final output by 12.04%, at the constant level of
other factors, whereas the increase in the net value of fixed assets already held alone
by 10% caused the growth in the net final output by 11.20%. It results from the rela-
tive relation presented above that only the growth of the net value of fixed assets
already held alone ensured the minimum annual growth in the net final output by
1.20%, at the constant level of other production factors in Polish agriculture.

Table 2. Power regression of the net final output intended for sale (Y1)
on the growth in the gross value of newly introduced fixed assets (their gross
investment outlays) (X1) and the net value of fixed assets already held
in total in Polish agriculture in 2010, 2011 and 2012 (prices as of 2010)

Regression Significance
o coefficient Standard error t-test level R?
X1 X2 X1 X2 X1 X2 X1 X2
0.7025 | 0.084 1.12 0.039 | 0.099 2.1 11.3 0.04 0.00 0.87

Source: Agricultural statistical yearbooks 2011, 2012 and 2013, Central Statistical Office,
Warsaw, Poland. Author's own numerical computations.
a* — the delogarithmed constant of equation.

It results from the sum of elasticity = 100% that the impact of the gross value of
newly introduced fixed assets on the growth in the net final output intended for sale
was 7%, and in the net value of fixed assets already held in total — 93%. The above
relationship can be explained with the theory of cumulative changes, where the
change in one factor significantly enhances the impulses which provide reverse stim-
ulation for this change.

Also, an important role here is played by the economy of transition; when real
options emerge, the irreversibility of investment occurs. Therefore, it can be stated
that there is no evidence of the negative association between uncertainty and invest-
ment when the impact of the irreversibility degree increases (Ninh et al., 2004).

Technical dependencies and the complexity of information contained in empir-
ical data, as well as the limit of their recognition, induce the measurement of the sec-
tor’s productivity factors (Nin et al., 2003). Increase in productivity factors was not
appreciated in European countries. Thus, the author raised this issue, but in the very
important area of the productivity of the gross value of newly introduced fixed assets
and the net value of fixed assets already held in Polish agriculture.

The net final output intended for sale as the important measure expresses the real
agricultural production in a given year. This production makes a group of many busi-
ness entities, where each had own preferences and selection criteria. Therefore, the
final criterion was not the optimum of the entire system but the result of many aspi-
rations. The net final output is the synthetic production category of agriculture.
Moreover, it is a good measure of assessment of the agricultural production growth
rate. The average and marginal productivity of the gross value of newly introduced
fixed assets and the net value of fixed assets already held expressed by the net final
output constitutes the real effectiveness of fixed asset restitution (restoration) in
Polish agriculture.
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Average and marginal productivity demonstrate proportional associations in
relation to each other by the constant elasticity of the net final output in relation to
the growth in the gross value of the newly introduced fixed assets and the net value of
fixed assets already held in total. At the same time, marginal productivity constitutes
the standard of effectiveness of the fixed assets newly introduced and already held in
total.

The data presented in Table 3 indicate that in Polish agriculture the gross value
of newly introduced fixed assets grew with the increase in the value of net final out-
put, while average and marginal productivity of newly introduced fixed assets
decreased. The investment demand should be favourable at least for small as well as
large scale of producers, and the supply of loans at rural market will tend towards the
large scale producers if internal concentration of capital occurred there (Carter and
Olinto, 2003).

Table 3. Average and marginal productivity of the growth in the gross value
of newly introduced fixed assets in Polish agriculture in 2010, 2011
and 2012 (prices as of 2010)

Value of net final | Growth in gross value of Productivity

output intended for | newly introduced fixed average, mln PLN marginal, mln PLN

sale, mln PLN (Y1) | assets, mln PLN (X1) (Y1/X1) (Y1/X1) 0.084*
3909.87 21.83 179.11 15.04
4136.22 42.66 96.96 8.14
4276.71 63.49 67.36 5.66
4379.86 84.32 51.94 4.36
4461.84 105.15 4243 3.56
4530.10 125.98 35.96 3.02
4588.70 146.81 31.26 2.63
4640.13 167.64 27.68 2.33

Source: Data from Tables 1 and 2. Author's own calculations.
* Marginal productivity = average productivity x constant elasticity of a given production factor
(power).

However, marginal productivity decreased at an increasingly slower pace and
tended towards zero; it also caused the decrease in average productivity, but at a slow-
er pace. The aforementioned changes were typical for the sphere of rational manage-
ment. Increasing the outlays for the newly introduced fixed assets was justified
because the elasticity of the net value of fixed assets already held in total was higher
than unity (Eyx, > 1), and increasing the outlays for newly introduced fixed assets

caused increasingly higher marginal growths in fixed assets already held in total
(Table 4).

At the same time it results from the data presented in Table 4 that together with
the increase in the value of the net final output intended for sale, the net value of fixed
assets already held in total in the agriculture increased. Also, marginal and average
productivity of the net value of fixed assets already held in total increased. Marginal
productivity equalled average productivity which attained the maximum. The afore-
mentioned changes were typical for the beginnings of the entry into the sphere of
rational management of the net value of fixed assets already held in total in agricul-
ture (Ey, > 1). Increasing the outlays for newly introduced fixed assets was favourable
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for marginal and average productivity of the net value of fixed assets already held in
total.
Table 4. Average and marginal productivity of the net value of fixed assets

already held in total in Polish agriculture in 2010, 2011 and 2012
(prices as of 2010)

Value of the net final Net value of fixed Productivity
output intended for sale, assets already held in average, mln PLN | marginal, mln PLN
min PLN (Y1) total, mln PLN (X2) (Y1/X2) (Y1/X2) 1.12*
2116.40 981.80 2.16 2.41
3057.10 1363.40 2.24 2.51
4030.35 1745.00 2.31 2.59
5029.67 2126.60 2.37 2.65
6050.86 2508.20 2.41 2.70
7091.21 2889.90 2.45 2.75
8147.67 3271.40 2.49 2.79
9219.33 3653.00 2.52 2.83

Source: Data from Tables 1 and 2. Author's own calculations.
* as in Table 3.

Industrialisation in agriculture leads to product differentiation, more transpar-
ently coordinated production, marketing channels, contracts, expanded lease
(McDonald et al., 2004) broadened range of services, and growing dimensions of
economic entities. Land markets are capable of moving land to more effective pro-
ducers, and this way they increase agricultural productivity (Deininger, 2003).
Technical innovations are capable of producing the same output at lower cost and
improve agricultural effectiveness (DiPietre, 2000).

Therefore, any development in the agricultural issues described above allows
growth in production scale, reduction in unit costs of production, improved produc-
tion quality, and increased marginal productivity, which results in the increase of
average productivity.

Table 5. Average growth rate within the extremes of evaluated variables and
their productivity in Polish agriculture in 2010, 2011 and 2012, %

o Range min—max
No. Specification Table 3 Table
1 Value of the net final output intended for sale 2.48 23.40
2. Growth in the gross value of newly introduced fixed assets 33.81
3. Net value of fixed assets already held in total 20.65
4 Productivity average -2341 2.28
5 Productivity marginal -23.41 2.28

Source: Data from Tables 3 and 4. Author's own calculations.

It results from the data presented in Table 5 that the growth in gross value of
newly introduced fixed assets was nearly 14 times faster than that of the value of net
final output; as a result, the average growth rate of marginal and average productivity
was negative (Galvez et al., 2013). It has to be noted, however, that the role of growth
in gross value of newly introduced fixed assets consisted in restoration (restitution) of
fixed assets already held in total in agriculture. Restoration by means of growth in the
gross value of newly introduced fixed assets proceeded at the fastest average growth
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rate (33.8%). This rate ensured rational exploitation of fixed assets already held in
total in agriculture. This is evidenced by faster average growth rate of the value of net
final output (23.4%) than the net value of fixed assets already held in total. This
ensured the same average growth rate of average and marginal productivity (2.28%).

Conclusions:

1. The growth in gross value of newly introduced fixed assets and the net value
of fixed assets already held explained the variability of net final output intended for
sale in 87%. This was a relatively high explanation. The power of the relationship
between the aforementioned variables reached 93%.

2. Inrelation to the combined impact of growth in the gross value of newly intro-
duced fixed assets and the net value of fixed assets already held in total, at the con-
stant level of other factors, the net final output rose more than proportionally (1.20).
In addition, the net final output rose more than proportionally in relation to the net
value of fixed assets already held in total in Polish agriculture in 2010, 2011 and 2012
(1.120).

3. Marginal productivity of the growth in the gross value of newly introduced
fixed assets decreased at an increasingly slower pace and tended towards zero; it also
caused the decrease in average productivity, but at a slower pace. The aforementioned
changes were typical for the sphere of rational management. Restoration of fixed
assets in Polish agriculture was compliant with the principle of rational fixed assets
management.

4. Marginal productivity of the net value of fixed assets already held in total
equalled their average productivity which attained the maximum. The aforemen-
tioned changes were typical for the beginnings of the entry into the sphere of ration-
al management of the net value of fixed assets already held in total (Eyx, > 1). The

nature of changes as stated above indicates the usefulness of the restitution of fixed
assets already held in agriculture.

5. The fastest average growth rate of the gross value of newly introduced fixed
assets (33.8%) ensured rational exploitation of fixed assets already held in total in
agriculture. This led to the fastest average growth rate of the value of net final output
(23.4%), and ensured the same average growth rate of average and marginal produc-
tivity of fixed assets already held in Polish agriculture in 2010, 2011 and 2012.
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