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ABSTRACT

The purpose of this paper was to assess the level of overinvestment in Polish farms grouped by economic
size. As the volume of investments clearly continues to grow, the authors noticed the need to address that
problem. Using FADN data, they developed their own method for measuring overinvestment, and identified
its size and extent. Indeed, overinvestment proves to be widespread in Polish agriculture. The reasons prob-
ably include inadequate subsidies allocated under European Union aid schemes, and improper farm manage-
ment practices. In the future, this could give rise to dysfunctions, ultimately resulting in farm bankruptcies.
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INTRODUCTION

The literature defines investments as the allocation of
a certain amount of money (expenditure) to increase
the existing value of fixed assets (Czubak, Sadowski
and Wigier, 2014). Some authors take labour inputs
into account in addition to financial expenditure.
Also, investments are made to earn a return in the
future; this means income which will compensate the
investor for: the time his/her money was invested;
the inflation rate; and the investment risk (Reilly and
Brown, 2001). Investments involve growth in the in-
vestor’s assets (Nowak, Pelichaty and Poszwa, 1999;
Rézanski, 2006). Also, investments mean the flow
of expenditure allocated to specific projects which,
when implemented, do not provide immediate return
and, hence, do not result in immediate consumption

(Kataria, Curtiss and Balmann, 2012). As time went
by, it was found that investments could be unviable
which, in the long run, means the economic operator
experiences a loss. This process can also be noticed
in the agriculture sector, and affects specific groups
of farms to a various degree. This results in the
emergence of what is referred to as overinvestment
which can be defined as a condition where long-
term investments are excessively high compared to
the production potential (mainly land resources) and
ultimately become economically unviable. Though
rarely addressed in studies, this phenomenon seems
to be important from both a scientific and an utilitar-
ian perspective. Therefore, the authors carried out re-
search in this field, using their own methodology and
economic and financial performance data for farms
covered by the FADN.
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THE PROBLEM OF OVERINVESTMENT
IN AGRICULTURE

Overinvestment in agriculture has not yet been final-
ly defined. Bezat-Jarzegbowska and Rembisz (2015)
defined optimum investments as a situation where
the assets-to-labour ratio of a farm grows at the same
pace as labour productivity. Their conclusion was that
overinvestment takes place when the assets-to-labour
ratio grows while labour productivity declines. So far,
the international literature has explored the problem
of overinvestment in large companies in the context
of state interventionism (Shen, Firth and Poon, 2016).
In Poland, too, large enterprises are more concerned
about overinvestment (Ortowski et al., 2010). Ac-
cording to other authors (Guangming and Zigi, 2013)
overinvestment also affects politically-connected
companies. However this were private companies
with totally different specifics than agriculture. In
their case, overinvestment is defined as ineffective
investments which are made when companies invest
in projects/solutions with a negative net value (Lei et
al., 2014).

In agriculture, underinvestment and overinvest-
ment at farm level is one of the factors which affect
variability in production and therefore also have an ef-
fect on price fluctuations (Demeke and Balie, 2016).
This, in turn, is caused by a deficiency or improper
use of funds. In agriculture, overinvestment can be
presented in a broader context of human develop-
ment. Changes which have affected the global econ-
omy since the industrial revolution (mainly including
the emergence of the industrial and service sectors)
have resulted in a relative decrease of economic im-
portance of agriculture measured with its contribution
to GDP, for instance (Bialowas, 2016). At the same
time, there was demand for labour in the new sectors
which contributed to the substitution of labour with
capital. This was a two-dimensional process: on the
one hand, there was an outflow of labour from the ag-
ricultural sector; on the other, there was an increase in
capital resources, mainly due to investments. Anoth-
er consequence was the agrarian transformation, i.e.
concentration of land held by an increasingly smaller
number of increasingly larger farms. In this context,
note that these processes took place because labour
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productivity was usually higher outside agriculture,
and the concentration of agricultural production, to-
gether with an increase in the farms’ assets-to-labour
ratio, provided an opportunity for narrowing that gap.
Regardless of the above, highly developed countries
progressively implemented public support instru-
ments for agriculture, including the co-financing of
development investments which, in the long run,
were supposed to accelerate the agrarian transforma-
tion, including the substitution of labour with capital.
While this enabled the modernization of agriculture,
it also contributed to overinvestment. In some cases,
the allocation of public funds may (at least poten-
tially) relax the rigidity of the microeconomic assess-
ment of investment efficiency, resulting in excessive-
ly costly and economically unviable projects. This is
especially true for the relationship between land and
capital inputs. If the extent of investments in machin-
ery or buildings is not accompanied by an increase in
farm area (which, in the sectoral context, means the
agrarian transformation), there is a strong risk that the
increase in capital resources will not entail a simulta-
neous improvement in labour productivity, and thus
overinvestment will take place.

Note that the above is especially true for highly
developed countries. Conversely, many countries
around the world struggle with the lack of capital to
implement agricultural investments. Examples in-
clude Pakistan where the entire economy is based on
agriculture and the considerable restrictions in ac-
cess to credit have an adverse effect on agricultural
development (Channa et al., 2019). All around the
globe, a need has been recognized to eradicate pover-
ty through measures which include financing for the
agricultural sector, especially in countries where low
incomes coexist with extensive natural resources, €.g.
in Sub-Saharan Africa (FAO, 2017). Nevertheless, in
some countries, increased agricultural investments
continue to be ineffective.

In the group of highly developed countries, over-
investment is particularly present in the European Un-
ion. After the 1992 MacSharry reform, the level of fi-
nancing for farms has been gradually decoupled from
production efficiency. As a consequence, the system
gave preference to farms with an appropriate area of
agricultural land rather than to those at highest levels
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of production efficiency (Czyzewski, 2015). This is
why Poland experiences accelerated modernization
of farms (Poczta, Sieminski and Sierszchulski, 2012).
Although this results in labour being substituted with
capital, that process should be accompanied by im-
provements in labour productivity. In agriculture, this
can be done either through an increase in unit produc-
tivity (mainly including increased yields) or through
an extension of farm area. Subsidies for agricultural
investments are important as they contribute to techni-
cal, biological, organizational and economic progress
which results in enhancing the productivity and pro-
duction capacity of agriculture (Czubak, 2012). As
demonstrated in previous research, modernization
investments are mostly implemented by large farms
with great areas of agricultural land (Sadowski and
Girzycka, 2011). Furthermore, the efficiency of farm
investments is below the level recorded in other sec-
tors for reasons which include the seasonality of pro-
duction (Czubak, Sadowski and Wigier, 2014).

Inefficient investments often result in overinvest-
ment, something which has not yet been defined in
the context of farming. That problem will probably
become apparent within a few (or ten to twenty) years.
At that time, fixed assets will be fully depreciated
but some credits taken out to finance the investment
will remain outstanding. While overinvestment can
be reasonably expected to be related to EU subsidies
towards agricultural production, it is possible that
it only supplements the credit. Worryingly enough,
overinvestment and underinvestment in agricultural
production may result in production and price fluc-
tuations (Garrido et al., 2016).

MATERIALS AND METHODS

This paper assumes that increasing the value of farm

assets through investments is a reasonable thing to

do if it results in a proportional growth in labour
productivity. Therefore, overinvestment is defined as

a situation where:

— The increase in the value of assets results in a de-
cline in labour productivity, which may be due to
high maintenance costs of particular assets (e.g.
depreciation, insurance, repairs). The above is de-
fined as absolute overinvestment.

— Labour productivity grows at a lower rate than the
value of assets. This is referred to as relative over-
investment.

The increase in the value of assets was meas-
ured using the following metric: total asset value
(SE 435), including fixed assets (SE 441) and current
assets (SE 465), less land value (SE 446) which, in
the FADN, includes agricultural land, land improve-
ment machinery, permanent crops, quotas and other
rights attached (including purchasing costs) and
forest land. Production quotas (and other rights at-
tached) received free of charge are not appraised in
the balance sheet (only the sales thereof is recorded).
The rationale behind the above approach is that over-
investment is a problem which ultimately boils down
to a mismatch between the farm area and the extent of
investments in machinery and buildings.

Labour productivity was defined as net value add-
ed less operating and investment subsidies per FTE.
Net value added was used (rather than family farm
income) because of the need to eliminate the costs
of external inputs (paid labour, rents, interest charged
on credits) from the calculation in order to unify the
economic performance figures of farms which rely
on both their own and external productive inputs. The
subsidies were removed from the calculation because
public aid cannot be regarded as a metric of labour
productivity in the economic sense. This can be as-
sumed even if access to certain subsidies involves (at
least formally) the need to perform specific actions,
such as meeting the cross compliance or greening re-
quirements in the case of payments. However, these
actions refer to the production of public goods, and
therefore do not have a direct impact on economic
performance recorded in the market.

Investments, including overinvestment, need to
be considered in the long term. Nevertheless, this pa-
per relies on direct indices calculated independently
for each subsequent year covered by the analysis. The
purpose of this approach was to indicate the growth
rates of both essential metrics, i.e. labour productiv-
ity and assets-to-labour ratio in each year of the study
period. This allowed to indicate whether the farms
grouped in different classes responded in real time
to changes in both indicators and adjusted to prevail-
ing conditions. In this context, it needs to be assumed
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1

that the growth rate of labour productivity largely re-
sulted from exogenous factors (e.g. changes in prices
or weather patterns). Therefore, investment decisions
should depend on the estimated potential for growth
in labour productivity.

This paper uses data retrieved from the European
Union’s Farm Accounting Data Network (FADN),
a European system for accounting data collection
from 28 member countries of the EU. Data is col-
lected from commercial farms in accordance with
a unified methodology. The system covers operators
who make up over 90% of standard output (SO) in the
country concerned. Hence, they form a representative
sample of farms operating in the EU (Nowak, 2018,
after Florianczyk et al., 2016).

The problem addressed in this study was ana-
lysed based on FADN data for Polish farms grouped
into six classes of economic size. Each class was
assessed in terms of economic viability of invest-
ments. The following data was needed to compare
that indicator: assets other than land (which is part
of farm capital — C); the metric of labour inputs, de-
fined as the annual work unit (AWU) (L); net value
added (NVA) per FTE less operating and investment
subsidies.

The study period was 2004-2017, with 2004 set
as the base year. Overinvestment in Polish agriculture
was identified in five steps:

Defining the fixed-assets-to-labour ratio (FAL,,;,):

FAL =£
L

Tatio
Defining labour productivity (LP):

_ NVA
L

LP

Defining the increments with direct indices (2004
as the base year) for two variables: assets-to-labour

ratio (FAL,,;,) and labour productivity (LP):
AFAL,. = FAL , in t.he year considered 100%
FAL ,, in the base year

_ LP in the year considered

ALP -100%

LP in the base year
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Identifying the difference between growth in la-
bour productivity (LP) and growth in the assets-to-
-labour ratio (FAL,,;,), defined as the overinvestment
index (OI) calculated with direct indices:

Ol =ALP—-AFAL

ratio

Concluding whether the typological classes are
affected by absolute or relative overinvestment or are
not affected by overinvestment at all:

— absolute overinvestement: LP < 100 and OI < 0;

— absolute overinvestment and a negative economic
results: LP <0, FAL,,;,> 0 and OI < 0;

— relative overinvestment: LP > 100 and OI < 0;

— optimum: OI = 0;

— underinvestment: LP <0 and FAL,;, <O0.

RESULTS AND DISCUSSION

With data retrieved from the FADN database, it was
possible to estimate the overinvestment index (WP).
It was noticed that the assumptions used in this study,
as detailed in the methodology, allow to identify dif-
ferences between particular classes of farms. These
findings provide a basis for further research on over-
investment. Each of the classes covered by this study
features a different economic potential which some-
how determines the production methods but does in
no event protect the operators against the phenomenon
described. During the work, it was observed that each
class experienced an increase in the assets-to-labour
ratio over the study period (except for 2005). Hence,
none of the classes were affected by underinvestment
(Table 1). Other results could be observed when ana-
lysing labour productivity which tended to decrease
against the base year (Table 2).

As shown by this analysis, the increase in the as-
sets-to-labour ratio was usually higher than the in-
crease (if any) in labour productivity. Overinvestment
was noticeable already in the short run. In the long run,
this can drive various dysfunctions in the agricultural
market system. Overinvestment in a group of farms
may lead to an increase in production costs or even
to bankruptcy. This is because of the particularities
of agriculture which largely depends on climate and
weather conditions which have a considerable impact
on prices. The next step consisted in calculating the
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Table 1. Direct indices for the assets-to-labour ratio in the period 2005-2017 (2004 as the base year) (%)
Class | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
1 111.3 | 116.5 | 125.1 | 139.2 | 113.6 | 126.7 | 121.8 | 1054 | 132.7 | 136.7 | 137.2 | 137.8 | 153.2
2 80.0 | 1134 | 126.0 | 142.2 | 108.2 | 120.1 | 125.1 | 120.4 | 131.7 | 131.7 | 133.6 | 133.4 | 145.1
3 66.4 | 114.7 | 127.0 | 1479 | 116.2 | 127.1 | 133.3 | 122.6 | 128.9 | 129.0 | 129.7 | 126.9 | 138.1
4 104.7 | 113.7 | 120.4 | 145.0 | 124.8 | 138.6 | 141.5 | 136.8 | 1445 | 1425 | 143.2 | 1394 | 147.1
5 107.4 | 111.4 | 123.6 | 136.2 | 1189 | 125.5 | 129.1 | 145.8 | 153.9 | 152.9 | 156.7 | 149.6 | 156.5
6 85.5 | 100.5 | 1214 | 166.0 | 134.1 | 143.8 | 136.8 | 139.0 | 159.6 | 178.5 | 164.6 | 170.7 | 194.6
Source: own compilation based on the FADN database.
Table 2. Direct indices for labour productivity in the period 2005-2017 (2004 as the base year) (%)
Class | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
1 80.2 954 | 1534 | 57.0 | -57.6 | 488 92.4 79.9 0.7 | -33.7 | 194 4.7 | 213
2 94.0 | 111.8 | 153.0 | 82.0 19.7 84.4 97.1 87.4 66.5 34.5 50.8 28.0 54.8
3 93.6 | 103.5 | 136.0 | 90.6 453 | 98.6 | 1119 | 96.0 | 79.5 61.0 | 539 | 483 | 88.0
4 92.0 | 102.3 | 1282 | 96.3 61.5 | 1103 | 118.6 | 110.2 953 86.0 72.6 67.8 | 113.6
5 92.3 84.6 | 131.4 | 89.8 86.3 | 117.9 | 121.8 | 137.0 | 1279 | 130.1 | 113.9 | 107.3 | 134.8
6 70.7 68.0 82.0 | 72.4 64.7 82.5 84.7 93.9 86.4 86.5 91.1 853 | 107.1

Source: own compilation based on the FADN database.

overinvestment index (WP), defined as the difference
between growth in labour efficiency (against 2004,
the base year) and growth in the assets-to-labour ratio
(Table 3).

The analysis found that the results deviated from
the trend only in 2005 and 2007, when the difference
went above 0. In other cases, the result was negative

which is explained by the aforementioned trend fol-
lowed by the growth in the assets-to-labour ratio and
in labour productivity.

The distribution of overinvestment in time in
different size classes was presented in Table 4. The
authors used four groups of investment ranks, as de-
scribed in the methodology.

Table 3. Difference between direct indices of labour productivity and direct indices of the assets-to-labour ratio in

the period 2005-2017 (%)

Class | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
1 =312 212 283 822|-171.1| -779| -29.4| -25.5|-132.0|-170.4| -156.6 | —-142.5| -174.5
2 140 -1.6 27.1| -60.2| -88.5| -35.7| -28.0| -33.0| -652| -97.3| -82.8|-1054| -90.3
3 272 -11.2 9.0 =572 -70.9| -285| -214| -26.7| 494| -68.0| -75.8| -78.6| —50.0
4 -12.7| -11.4 7.8 —48.7| —-63.3| -283| —229| -26.6| —49.2| —-56.5| -70.6| —71.6| -33.5
5 -15.1| -26.8 7.8 —463| -326| -7.6| -73 -8.8| -26.0| —22.8| —42.7| -423| -21.8
6 -14.8| -32.5| -394| -93.7| -69.5| -613| -522| -45.0| -73.2| -92.0| -73.5| -854| -87.5

Source: own compilation based on the FADN database.
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Table 4. Viability of farm investments by economic size class

Class 1 Class 2 Class 3 Class 4 Class 5 Class 6
Year from 2 000 from 8 000 from 25 000 from 50 000 from 10 0000 > 50 0000
to <8 000 to <25 000 to <50 000 to <10 0000 to <500 000 -
2005 absolute none none absolute absolute absolute
2006 absolute relative relative relative absolute absolute
2007 none none none none none absolute
2008 absolute absolute absolute absolute absolute absolute
2009 absglute N absolute absolute absolute absolute absolute
negative NVA
2010 absolute absolute absolute relative relative absolute
2011 absolute absolute relative relative relative absolute
2012 absolute absolute absolute relative relative absolute
2013 absolute absolute absolute absolute relative absolute
2014 absQIute N absolute absolute absolute relative absolute
negative NVA
2015 abs91ute N absolute absolute absolute relative absolute
negative NVA
2016 absglute N absolute absolute absolute relative absolute
negative NVA
absolute + . . .
2017 negative NVA absolute absolute relative relative relative

Source: own compilation based on calculations using data from the FADN database.

It turns out that overinvestment did not occur only
in two out of thirteen years covered by this study: in
2005 in the 2™ and 3™ class of economic size; and in
2007 in the 1%, 2", 37 4% and 5™ class of economic
size. The 6™ class of economic size was affected by
overinvestment throughout the study period. It was
relative overinvestment only in 2017, with absolute
overinvestment found in other years. This means that
in this period, the largest Polish farms reported lower
levels of labour productivity than in the base year,
whereas the assets-to-labour ratio was always higher
than in the base year (except for 2005). Relative over-
investment, i.e. a situation where labour productivity
grows against the baseline but at a slower rate than
the assets-to-labour ratio, was found in economic size
classes from 2™ to 6, with the strongest intensity be-
ing recorded in the 5™ class. In turn, the 4" class was
mostly affected by absolute overinvestment, although
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relative overinvestment was found in five years of the
study period. The 3™ class of economic size mostly
exhibits absolute overinvestment. The same is true for
the efficiency of investments made in 2" class. The
worst situation affects the smallest farms (1% class)
which mostly exhibit absolute overinvestment. Fur-
thermore, in five out of thirteen years covered by this
study, this was accompanied by a negative economic
result because the economic productivity of labour, in
addition to falling below the baseline level, fell below
the threshold level (below 0), too.

CONCLUSIONS

The analysis of this data found that 1% class is the least
viable and the most affected by overinvestment. Over-
investment accompanied by a positive economic result
was mostly found in 2", 3 and 6™ class. Although 4
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and 5% class look better than other ones, they too are
affected by overinvestment (which, however, does not
involve a considerable decline in labour productivity).
The index of overinvestment reflects the inefficien-
cies in the system and in farm management practices.
These findings provide a basis for further research and
economic analyses of the index of overinvestment at
farm level, and for an investigation into its reasons
and consequences. Although this is not a direct con-
clusion from this study, high levels of absolute and
relative overinvestment can be related to the alloca-
tion of considerable public funds to the development
of the agriculture sector. This includes not only direct
support for investments under the 2" pillar of the CAP
(main measure: “Investments” or “Young farmers™)
but also the use of investment funds granted as direct
payments. The use of external funds for investment
financing blurs the microeconomic self-assessment of
different projects in terms of viability. In some cases,
this leads to actions which are not fully reasonable
from the economic point of view.
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