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Abstract. Assessment efficiency of investments realized in
the years 1996-2003 with the use of the so-called preferen-
tial loans and after accession of Poland to the European Un-
ion is the purpose of this study. Using regression methods,
the impact of selected elements of the production potential
of farms on the value of investment expenditures after 2004
have been defined. Conclusively, the efficiency of invest-
ments was considerably higher in the pre-accession period
than after accession of Poland to the European Union. It
concerns both farms differing in the values of investment ex-
penditures as well as the investment’s direction. A particular
high drop in the investment’s efficiency occurred at farms
investing the most in machines and equipment. The analysis
of correlation with the use of the methods of regression in-
dicates, that the area of a farm and fixed assets had a crucial
impact on the value of investment expenditures in the years
2004-2011. The level of explanation of variability of invest-
ment expenditures by the production potential and factors co-
variant with it is high, and for the lineal function it amounts
to more than 91%.

Keywords: investment expenditures, directions of invest-
ment, investment’s efficiency, production potential of farms

INTRODUCTION

There are many reasons why the Polish farms should
demonstrate relatively high levels of investment activ-
ity (Czubak and Sadowski, 2014; Gospodarowicz and
Karwat-Wozniak, 2009; Sobczynski, 2011). In a glo-

balized economy which increasingly affects the agri-
culture, to strengthen (or only to maintain) their agricul-
tural market position and to meet the demand of buyers
of agricultural primary products, the farms must take
intensive investment activities that enhance the compet-
itiveness of their products as regards both cost and qual-
ity aspects. Usually, this implies the use of an adequate
process of investments in productive fixed assets, which
generally are an essential way of conveying progress
and innovation to the relevant manufacturing methods
of agricultural primary products (Wo$, 2004; Zwolak,
2010). Thus, investment processes are the source of pro-
gress and innovativeness in the agricultural production
(especially as regards technological enhancements),
which usually means increasing the profitability of agri-
cultural activities (Czubak and Sadowski, 2014; Kisiel
and Babuchowska, 2013; Rys-Jurek, 2014).

The economic situation of Polish farms varies great-
ly. Over 80% of them do not fully renew their end-of-
life productive assets. In Poland, enhanced reproduc-
tion of fixed assets is a procedure followed only by the
largest commercial farms (around 90,000) (Jozwiak,
2014). This is confirmed by the characteristics of the
beneficiaries of Measure 121 “Modernization of farms”
under the 2007-2013 RDP. While the average size of
a beneficiary’s farm was 55.7 ha, 80% of farms had an
area ranging from 10 to 100 ha (32.0 ha on average)
(Stabryta-Chudzio, 2014; Rys$-Jurek, 2014; Sass, 2014).
According to a study by the Institute of Agricultural and
Food Economics, only the farms with a size of 30 ha or
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more can be considered as having the ability to compete
(Jozwiak, 2014).

It is widely agreed that the Polish agriculture sector
experienced a boost of investments after the Poland’s ac-
cession to the EU. It should not be overlooked, however,
that the modernization of Polish farms and of the entire
agri-food sector started much earlier. It was initiated by
the establishment of the Agency for Restructuring and
Modernization of Agriculture which has been subsi-
dizing the investment loans since 1994. By the end of
2014, the banks granted over 459,000 investment loans
worth PLN 43,957.8. The support from EU funds ena-
bled a considerable enhancement of the farms’ produc-
tion potential. A total of 172,800 agreements worth PLN
13,964.0 million were entered into under the SAPARD
pre-accession instrument and the Sector Operational
Program “Agriculture” covered by the 2004—2006 RDP
and the 2007-2013 RDP. The funds applied for by the
farmers went well beyond the envelop allocated to in-
vestment activities.

The purpose of this paper is to assess the effective-
ness of investments implemented over the 1996-2003
period with the use of soft loans, and of investments
implemented over the 2004—2011 period (after the Po-
land’s accession to the EU) in farms with various capital
expenditure and investment targets, based on experienc-
es gained by farms from the former Bydgoskie voivode-
ship. Furthermore, regression methods were used to
determine the effect of selected aspects of their produc-
tion potential on the amount of capital expenditure after
2004.

MATERIAL AND METHOD

The study covered the farms from the former Bydgoskie
voivodeship who used soft loans' prior to the Poland’s
accession to the EU (1996-2003) and who held ac-
counts within the FADN agricultural accounting system
on a continuous basis from 2004 to 2011. The above
criteria were met by 175 farms. Eventually, the study
covered 156 of them due to exclusion of 14 farms (out-
liers) whose capital expenditure prior to the accession
was more than two standard deviations above the aver-
age, and of 5 fruit-growing and horticultural holdings.

!'Soft loans were granted since 1994. As there is no informa-
tion on the beneficiaries of soft loans in 1994-1995, the earlier
period could not be covered by this study.
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In view of their small number, such farms may be consid-
ered atypical® and excluded from further considerations.

The farms were classified into five groups based
on the amounts of capital expenditure in the 1996—
2003 period (Table 1). This classification allows to
analyze the scope and pace of changes to the farm’s
assets depending on the capital expenditure incurred®.
The second classification criterion was the investment
target. Five investment targets were identified (Table 1)
based on the capital expenditure structure. Farms with
one investment target identified (purchase of land and
machinery, and construction projects) are those where
the main investment accounted for 2/3 or more of the
capital expenditure. The farms where the share of the
leading investment was 50% or more (but less than 2/3)
are those who invest in land and machinery in parallel.
The last group is composed of farms where no leading
investment target could be identified (multi-directional
investments).

The effectiveness of investments means additional
economic benefits (outcomes) resulting from the invest-
ment compared to the capital expenditure incurred (ef-
fectiveness = outcome/input) (Manteuffel, 1963).

From the microeconomic perspective, the effective-
ness of investments is assessed twice: when making the
decision (ex ante) and upon completing the investment
(ex post) (Jozwiak, 1998). Methods used to assess the

2 Extending this study to cover a long term (16 years) implies
the need to eliminate (or at least reduce) the impact of inflation
on the capital expenditure in value terms. Therefore, the values of
investments and of total assets were expressed in constant prices.
The indicators of the evolution of prices of goods and services
purchased by the farmers for investment purposes, as published
by the Central Statistical Office, were used to convert the capital
expenditure into constant 2011 prices. The total value of assets
was expressed in constant 2011 prices based on the general infla-
tion rate of the Central Statistical Office.

3In this paper, investments are defined otherwise than in
standard FADN results. The capital expenditure was determined
based on disbursements allocated to investment activities, as
specified in the cash flow, provided in the farms’ individual re-
ports. Hence, it means the amount of funds spent in the financial
year concerned on the purchase and production of fixed assets.
This approach was adopted because in the 1996-2003 period it
was impossible to determine the capital expenditure in a way
similar to the FADN method (standard outputs). To ensure the
greatest comparability of capital expenditure prior to and follow-
ing Poland’s accession to the EU, it was decided to determine
the amounts of capital expenditure based on disbursement flows
specified in the cash flow.
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Table 1. Division of farms into groups depending on the value of investment expenditures and investment directions

prior to Poland’s accession to the European Union

Tabela 1. Podziat gospodarstw na grupy w zaleznosci od wielko$ci naktadéw inwestycyjnych oraz kierunku inwe-

stowania przed akcesja Polski do Unii Europejskiej

Value of investment expenditures

in 1996-2003 Number Number
(thous. PLN) of farms Directions of investment of farms
Wielkos¢ naktadéw inwestycyjnych Liczba Kierunek inwestowania Liczba
w latach 1996-2003 gospodarstw gospodarstw
(tys. zb)
<100 43 purchase of lands 30
zakup gruntéw
100-200 45 purchase of machines 40
zakup maszyn
200-300 29 construction investments 31
inwestycje budowlane
300400 17 purchase of lands and machines 29
zakup gruntow i maszyn
400 > 22 multidirectional investments 26
inwestycje wielokierunkowe
Total 156 Total 156
Ogotem Ogotem

Source: own calculations on the basis of not published FADN’s data.
Zr6dto: obliczenia wasne na podstawie niepublikowanych danych FADN.

effectiveness of investments on an ex ante basis fall into
two groups: simple methods (Nowak et al., 1999) and
discounted methods (Jajuga and Jajuga, 1999).

They are mainly used to assess the planned invest-
ments at the preparation and financing stage. They
cannot be used if the investments are already com-
plete; the outcomes of the investment are difficult to
estimate because of the length of the analysis period
and the existence of multiple overlapping factors.
Also, a series of internal (balancing) links exist in the
farms, making it difficult to determine the investment
effectiveness. In this situation, the outcomes of the in-
vestment may be looked at only from the perspective
of the entire farm.

In this paper, the effectiveness of investments is an-
alyzed as a process (investments) from the functional
point of view, and is expressed as changes to fixed as-
sets in farms demonstrating various amounts of capital
expenditure and investment targets prior to Poland’s ac-
cession to the European Union.

www.jard.edu.pl

A of fixed assets value within
a specific period

Investment effectiveness =
> of capital expenditure within

a specific period

Regression methods were used to determine the
strength of relationships between the factors describing
the farms’ production potential and the amount of capi-
tal expenditure. The first step was the linear regression
equation where subsequent increments of the independ-
ent variable are accompanied by identical changes (in
terms of strength and direction) to the dependent vari-
able. Also, a quadratic function was used as it matches
quite well the curves describing the relationships in the
agriculture sector.

The stepwise regression algorithm, which optimizes
the selection of independent variables based on Stu-
dent’s t-test, was used to estimate the models describing
the relationship between the production potential and
the amount of capital expenditure.

447


http://dx.doi.org/10.17306/J.JARD.2017.00309

Sass, R. (2017). Efficiency of investments in Polish farms before and after accession to the European Union. J. Agribus. Rural
Dev., 2(44), 445—-453. http://dx.doi.org/10.17306/J.JARD.2017.00309
[

RESULTS OF THE STUDY

The value of investments varied greatly in the years
concerned. Although 8-year periods were analyzed in
both cases (prior to and following Poland’s accession
to the EU), the farmers invested much more in the sec-
ond one (Czubak and Sadowski, 2014; Kisiel and Babu-
chowska, 2013; Mikotajczyk, 2009; Sass, 2014). From
2004 to 2011, the investment spending of an average
farm covered by this study was PLN 677,000, i.e. three
times more than prior to the accession (1996-2003) (cf.
Tables 2 and 3). Although soft loans for the moderniza-
tion of farms were generally available prior to Poland’s
accession to the EU, the investment financing conditions
under the CAP are much more favorable and mainly in-
clude subsidies covering up to 60% of the investment.
After 2004, this was the most popular form of finance
for investments made by the farmers (Butkowska, 2011;
Czubak, 2012).

When analyzing the investments made prior to and
following Poland’s accession to the EU, the following
patterns can be observed. The highest increase of activ-
ity was demonstrated by farms with the lowest levels of
investments (PLN 50,000 per farm, on average) in the
1996-2003 period. Following Poland’s accession to the

EU, they became the most active ones among the farms
covered by this study (Tables 2 and 3). In that group, the
value of investments increased almost six times (5.96)
compared to the previous period.

The farms’ assets are a highly important productive
input with considerable impact on their production and
economic status and on their ability to grow. In the Pol-
ish farms, the structure of assets is dominated by fixed
assets. In the group covered by this study, fixed assets
demonstrated a share of 83—85% and a very low coef-
ficient of variation (10-12%).

When comparing the effectiveness of investments
prior to and following Poland’s accession to the EU,
it is evident that the levels recorded prior to the ac-
cession were significantly higher (Tables 2 and 3). On
average, there was an increase in fixed assets value of
PLN 496.5 per PLN 1,000 of capital expenditure (com-
pared to PLN 286.3 following the accession). This
means a 42.3% decrease in effectiveness. After 2004,
the absolute net value of fixed assets has grown faster
than prior to the accession. In 2004-2011, the average
increment of the assets value was PLN 193,900 (com-
pared to PLN 104,700 in the period prior to the acces-
sion). However, after 2004, the ratio of asset increments
to the amount of capital expenditure has declined. The

Table 2. The increment of fixed assets in 1996-2003 and 2004 depending on the value of investment expenditures prior to ac-

cession (PLN)
Tabela 2. Przyrost majatku trwatego w latach 19962003 oraz 2004 w zaleznosci od wielkosci naktadow inwestycyjnych przed
akcesja (zt)
Fixed assets Increase of fixed assets
Expenditures  Investment expenditures Majatek trwaty Przyrost majatku trwatego
(thous. PLN) in 1996-2003 . per 1000 PLN of invest-
Inwestycje Naktady inwestycyjne in 2004 - (1996-2003) ment expendi
. penditures
(tys. zh) w latach 1996-2003 1996-2003 2004 w okresie na 1000 7t nakladow
2004 — (1996-2003) . :
inwestycyjnych
<100 56910 408 027 408 032 5 -
100-200 148 632 513 156 562 129 48 973 329.49
200-300 241 886 533908 578 168 44 260 182.98
300-400 342 469 705 263 931324 226 061 660.09
> 400 517 943 637 125 1090310 453 185 874.97
Total — Ogdtem 210 818 526 965 631 634 104 669 496.49

Source: own calculations on the basis of not published FADN’s data.
Zrodto: obliczenia wlasne na podstawie niepublikowanych danych FADN.
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Table 3. The increment of fixed assets in 2004-2011 depending on the value of investment expenditures prior to accession (PLN)
Tabela 3. Przyrost majatku trwatego w latach 2004—2011 w zaleznosci od wielko$ci naktadow inwestycyjnych przed akcesja (zt)

Fixed assets

Increase of fixed assets

Expenditures  Investment expenditures Majatek trwaty Przyrost majatku trwatego
(thous. PLN) in 2004-2011 per 1000 PLN of invest-
Inwestycje Naktady inwestycyjne 2004 2011 in 2011-2004 ment expenditures
(tys. ) w latach 2004-2011 w okresic 2011-2004  na 1000 zt nakladow
inwestycyjnych

<100 339 387 408 032 464 173 56 141 165.42
100-200 572 207 562 129 735075 172 946 302.24
200-300 594 789 578 168 709 263 131 095 220.41
300-400 1319 486 931 324 1472 511 541 187 410.15
> 400 1242 055 1090 310 1449 219 358 909 288.96
Total — Ogoétem 677 057 631 634 825 488 193 854 286.32

Source: own calculations on the basis of not published FADN’s data.
Zrodto: obliczenia wlasne na podstawie niepublikowanych danych FADN.

groups of farms with varying amounts of capital ex-
penditure demonstrate notoriously different levels of
investment effectiveness. In the 1996-2004 period, the
farms with the lowest investments (up to PLN 100,000;
PLN 56,900 on average) did not experience any in-
crease in the value of their fixed assets. The investments
made by these farms were only enough to ensure simple
reproduction of fixed assets. In the farms with invest-
ments ranging from PLN 100,000 to PLN 300,000, the
fixed assets value grew by PLN 44-49 thousand, ac-
companied by various levels of investment effective-
ness. Farms with average investments accounting for
PLN 150,000 reported higher effectiveness rates than
those who invested around PLN 240,000 (Table 2). In
accounting terms, the differentiation of the effective-
ness rate is quite obvious. Farms with investments rang-
ing from PLN 100,000 to PLN 200,000 and those hav-
ing invested an amount ranging from PLN 200,000 to
PLN 300,000 recorded a similar increase in the value
of their assets. However, in the second group, the capi-
tal expenditure was higher by PLN 93,000. This pattern
can be explained by the investment targets. The pur-
chase of land represented a significant share in the in-
vestments ranging from PLN 200,000 to PLN 300,000.
This is because land was much cheaper than machinery
or construction projects before the accession to the EU
(cf. Table 4).

www.jard.edu.pl

When comparing the effectiveness of investments
in function of capital expenditure, it becomes obvi-
ous that the highest increase in value of assets and the
highest effectiveness rates were only attained by farms
which spent more than PLN 300,000 on investments.
In the case of farms who invested an average amount
of PLN 350,000, the value of fixed assets grew by PLN
226,000 over the 1996-2004 period, which means an
increase of PLN 660 per PLN 1,000 of capital expendi-
ture. In turn, as regards the farms with the highest in-
vestment levels (PLN 518,000 on average), the value
of fixed assets grew by PLN 453,000, which means an
increase of PLN 875 per PLN 1,000 of capital expendi-
ture. This group demonstrated the highest effectiveness
of investments in the pre-accession period.

Following Poland’s accession to the European Un-
ion, there was a significant decline (Table 3) in the
effectiveness of investments. Also, the effectiveness
ratio significantly varies from one farm to another de-
pending on the investment amount. The farms with in-
vestments of up to PLN 300,000 report effectiveness
levels comparable to those recorded prior to the acces-
sion (this is true for investment amounts ranging from
PLN 100,000 to PLN 300,000). In turn, farms with
the lowest capital expenditure in the pre-accession pe-
riod (PLN 57,000), experienced the highest investment
growth rate among all farms under consideration in
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Table 4. The increment of fixed assets in 1996-2003 — 2004 depending on the direction of investment prior to accession (PLN)
Tabela 4. Przyrost majatku trwatego w latach 1996-2003 — 2004 w zaleznosci od kierunku inwestowania przed akcesja (zt)

Fixed assets

Increase of fixed assets

Investment expendi- Majatek trwaty Przyrost majatku trwatego
Directions of investment tures in 1996-2003 ;
. er 1000 PLN of in-
Kierunki inwestowania Naktady inwestycyjne in 2004 — (1996-2003) v];stm ent expenditures
w latach 1996-2003 1996-2003 2004 w okresie na 1000 z nakladow
2004 — (1996-2003) inwestycyjnych
Purchase of lands 138 452 629910 654 749 24 839 179.41
Zakup gruntow
Purchase of machines 156 121 499 656 599 849 100 193 641.77
Zakup maszyn
Construction investments 264 286 546 826 623 329 76 503 289.47
Inwestycje budowlane
Purchase of lands and machines 239 437 471 244 688 947 217 703 909.23
Zakup gruntéw i maszyn
Multidirectional investments 282 794 488 667 599 839 111172 393.12
Inwestycje wielokierunkowe
Total 210 818 526 965 631 634 104 669 496.49
Ogotem

Source: own calculations on the basis of not published FADN’s data.

Zrodlo: obliczenia wlasne na podstawie niepublikowanych danych FADN.

the post-accession period. In this group, the fixed as-
sets value increased by PLN 56,000, and the growth
rate was PLN 165 per PLN 1000 of capital expendi-
ture. The highest decline in investment effectiveness
was experienced by farms with the highest investment
levels (the last groups of farms). In the 20042011 pe-
riod, they invested PLN 1,242,000 while increasing the
net value of fixed assets by PLN 359,000. This means
a growth rate of PLN 289 per PLN 1,000 of capital ex-
penditure. The farms with the highest investment levels
were those with the largest areas (their average sizes in
2004 and 2011 were 80.3 ha and 94.2 ha, respectively).
They mainly invested in machinery and tractors, i.e.
assets with high rates of depreciation. Thus, 50-60%
of their lifecycle elapsed within 8 years (2004—2011).
This is why, despite the high investment levels, the
increase of the net value of fixed assets was relative-
ly low. Two processes are overlapping: the first one
is the growth of the assets value triggered by new in-
vestments; the second one is the depreciation of assets.
Note also that the depreciation rates for the aforesaid
investment targets are quite high.
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The second criterion for analyzing the effectiveness
of investments was the investment target. The first pat-
tern found in the farms grouped by investment targets is
that the amount of capital expenditure incurred is less
diversified between the groups of farms than between
farms with different amounts of capital expenditure. The
equalization process became particularly intense follow-
ing Poland’s accession to the EU (Tables 4 and 5). In the
pre-accession period, the lowest capital expenditure was
incurred by farms which invested only in the purchase
of land (Table 4). Those who invested in machinery also
incurred lower capital expenditure than the farmers who
invested in buildings and in expanding their holdings in
addition to purchasing machinery. The highest invest-
ment levels were reported by farms where no leading
investment target could be identified. After 2004, the
diversification of capital expenditure has been signifi-
cantly reduced compared to the pre-accession period.
This is because the farms were grouped based on their
investment targets in the 19962003 period, whereas af-
ter 2004, 90% of investments were allocated to tractors
and machinery.
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Table 5. The increment of fixed assets in 2004—2011 depending on the direction of investment prior to accession (PLN)
Tabela 5. Przyrost majatku trwatego w latach 2004-2011 w zaleznos$ci od kierunku inwestowania przed akcesja (zt)

Fixed assets

Increase of fixed assets

. Majatek trwat Przyrost majatku trwatego
Investment expendi U3 y Yy Ua 8
Directions of investment tures in 1996-2003 ) per 1000 PLN of in-
Kierunki inwestowania Naktady inwestycyjne in 2011-2004 vestment expenditures
w latach1996-2003 2004 2011 w okresie i
2011-2004 na 1000 zt naktadow
inwestycyjnych
Purchase of lands 760 572 654 749 853 889 199 140 261.83
Zakup gruntéw
Purchase of machines 601 005 599 849 736 214 136 365 226.89
Zakup maszyn
Construction investments 647 802 623 329 819 308 195 979 302.53
Inwestycje budowlane
Purchase of lands and machines 636 236 688 947 864 738 175791 276.30
Zakup gruntéw i maszyn
Multidirectional investments 778 167 599 839 893 653 293 814 377.57
Inwestycje wiclokierunkowe
Total 677 057 631 634 825 488 193 854 286.32
Ogotem

Source: own calculations on the basis of not published FADN’s data.

Zrodto: obliczenia wlasne na podstawie niepublikowanych danych FADN.

Despite the small differentiation of capital expendi-
ture prior to Poland’s accession to the European Union,
the effectiveness of investments varied strongly be-
tween the farms in the 19962003 period. The highest
effectiveness rates were achieved by farms having in-
vested in the purchase of land and machinery, i.e. those
who invested in comprehensive projects (Czubak and
Sadowski, 2014). In this case, the growth of fixed as-
sets value was PLN 909.2 per PLN 1,000 of capital ex-
penditure. High effectiveness rates were also reported
by farms who invested only in machinery (a growth
of PLN 641.8 per PLN 1,000 of capital expenditure)
(Pietrzykowski and Wicki, 2011; Zictara, 2008). As
demonstrated by the analyses, investments in machin-
ery brought high effectiveness levels in that period. In
the late 1990s, the farmers were provided with favora-
ble conditions for financing the modernization of their
farms. However, although in the pre-accession period
such investments were financed with soft loans, the
conditions for investment financing were less favora-
ble than following Poland’s accession to the European

www.jard.edu.pl

Union when investments in machinery and tractors be-
came the easiest option (Stabryta-Chudzio, 2014). Af-
ter 2004, the farms who invested in machinery experi-
enced a 70% decline in investment effectiveness. This
is because of the shorter lifecycles and higher depre-
ciation rates of machinery and tractors. The high initial
value of new tractors and machinery results in high de-
preciation (amortization) rates. In turn, the farms which
extend their area and invest in construction projects
have experienced a slight improvement of investment
effectiveness after 2004.

The investments are the condition for the renewal
and enhancement of the farm’s productive assets (Gr-
zelak, 2015). Therefore, an essential question arises: to
what extent does the production potential (productive
inputs) of these farms affect the amount of capital ex-
penditure? Regression methods were used to determine
the impact of the farm’s area (UR_2004-2010), fixed as-
sets other than land (AkTr 2004-2010) and total labor
inputs (AWU_2004-2010) on the amount of investment
expenditure (Y, the dependent variable) in 2004-2011:
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Y=-0.5825AkTr 04 —4,002,6216UR_05
—8552,7264UR 07 — 0.3854AkTr 08 +
6893.4973UR_08 + 0.7917AkTr 09 + 0.8795AkTr 10
+9387.5533UR _10 — 65692.9475 +x

100R> = 90.83
S-W = 0.9595 (p= 0.0003)
D-W = 2.0002 (d,=1.45946; d,=2.03140)

The interdependence analysis based on regres-
sion methods suggests the existence of the following
relationships:

a. In this model, the regression coefficients are signifi-
cant at p <0.05.

b. The hypothesis of normal distribution of residuals
has to be rejected at p = 0.0003; the critical value of
the S-W test is 0.963, and therefore the regression
model should be interpreted conditionally.

c. Absence of autocorrelation in random effects (the
calculated D-W value falls between d;, = 1.45946
and dy = 2.03140).

d. The variation of the dependent variable is explained
to a high degree by independent variables and their
covariates (in the case of linear function, the expla-
nation degree is 90.83%).

e. The area of agricultural land (UR _2004-2010) in
2005, 2007, 2008 and 2010, and the value of fixed
assets (AkTr 2004-2010) in 2004, 2008, 2009 and
2010 were of great importance for the explanation of
the variation of capital expenditure. In turn, the total
labor inputs (AWU_2004-2010) are insignificant.

f. The degree of explanation of the variation of capital
expenditure by a quadratic polynomial function was
92.34%. This model was rejected due to presence of
autocorrelation, absence of normal distribution of re-
siduals, a much more difficult interpretation of cur-
vilinear functions, and the fact that the variation was
explained only slightly better than in the case of the
linear function.

CONCLUSIONS

1. In the pre-accession period, the effectiveness of
investments was much higher than following Po-
land’s accession to the EU. On average, there was
an increase in fixed assets value of PLN 496.5 per
PLN 1,000 of capital expenditure (compared to PLN
286.3 following the accession). The groups of farms
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with varying amounts of capital expenditure dem-
onstrate notoriously different levels of investment
effectiveness. In 19962003, the investments made
by farms with the lowest capital expenditure levels
(up to PLN 100,000) were only enough to ensure
simple reproduction of fixed assets. Only the farms
which spent more than PLN 300,000 on investments
recorded the highest growth of assets value and the
highest effectiveness rates.

2. In the pre-accession period, the lowest capital ex-
penditure was incurred by farms which invested only
in the purchase of land and machinery. The highest
investment levels were reported by farms where no
specific investment target could be identified. The
highest effectiveness rates were achieved by farms
having invested in the purchase of land and machin-
ery, i.e. those who invested in comprehensive projects.
In these farms, there was an increase in fixed assets
value of PLN 909.2 per PLN 1,000 of capital expendi-
ture. After 2004, the farms who invested in machinery
experienced a 70% decline in investment effective-
ness. In turn, the farms which extend their area and in-
vest in construction projects have experienced a slight
improvement of investment effectiveness after 2004.

3. The area of the farm and the fixed assets have a sig-
nificant impact on the amount of capital expenditure
incurred in the 2004-2011 period by the farms under
consideration. In turn, the labor inputs (AWU) per
farm are statistically insignificant. The linear regres-
sion coefficients are significant at p <0.05. The vari-
ation of the dependent variable is explained to a high
degree by independent variables and their covariates
(in the case of linear function, the explanation degree
is 90.83%).
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EFEKTYWNOSC INWESTYCJI W GOSPODARSTWACH ROLNYCH W POLSCE
PRZED AKCESJA DO UNII EUROPEJSKIE]J I PO AKCESJI

Streszczenie. Celem pracy byla ocena efektywno$ci inwestycji realizowanych w latach 19962003 z wykorzystaniem tzw.
kredytow preferencyjnych oraz inwestycji po akcesji Polski do Unii Europejskiej. Ponadto stosujac metody regresji, okreslono
wplyw wybranych elementéw potencjalu produkcyjnego tych gospodarstw na wielko$¢ naktadéw inwestycyjnych po roku
2004. Z przeprowadzonych badan wynika, ze efektywno$¢ inwestycji byta znacznie wyzsza w okresie przedakcesyjnym niz
po wstapieniu Polski do Unii Europejskiej. Dotyczy to zarowno gospodarstw roznigcych si¢ wielko$cig naktadow inwestycyj-
nych, jak i kierunkiem inwestowania. Szczegdlnie duzy spadek efektywnoS$ci inwestycji wystapit w gospodarstwach najwigcej
inwestujacych w maszyny i urzadzenia. Z analizy wspdtzalezno$ci z wykorzystaniem metod regresji wynika, ze powierzchnia
gospodarstw oraz majatek trwaly mialy istotny wplyw na wielko$¢ naktadow inwestycyjnych w latach 2004-2011. Poziom
wyjasnienia zmiennoéci nakladow inwestycyjnych przez potencjat produkcyjny i czynniki z nim wspolzmienne jest wysoki
i wynosi dla funkcji linowej 91%.

Stowa kluczowe: naktady inwestycyjne, kierunek inwestowania, efektywno$¢ inwestycji, potencjal produkcyjny gospodarstw
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