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Abstract

This paper deals with the assessment of costs in the EU in the agricultural sector. Cost
monitoring and analysis are one of the basic prerequisites for good financial management of
every company. An international comparison for the EU was made in 2004-2017 and it was
based on the Farm Accountancy Data Network (FADN). The absolute amount of costs
reached 67 thousand EUR in 2017 while the total average cost per hectare in the EU was EUR
1,748 at a cost growth rate of 1.8 % per year. In terms of cost structure, specific costs amount
to about 42 %; overheads amount to 26 %; depreciation amounts to 15 %; wages amount to
10 %; rent amounts to 5 % and interest amounts to 2 %. A cluster analysis has also made it
possible to classify countries that are characterized by common features. In terms of the total
cost ratio, where costs are measured in relation to production, only 17 out of the 28 EU
countries (EU28) achieve a value that is lower than 1 (i.e. firms are profitable). In this case, it
is gross profitability (excluding the balance of operating subsidies and taxes). In assessing the
total cost ratio, a relation is necessary in terms of specifics of the countries concerned — in
particular in terms of their climatic conditions and production structure. In the next phase of
this paper, it was assessed whether increasing production volume is economically effective. In
all the states without exception, production volume increased in the period under review.
Increasing cost-effectiveness was achieved in 15 EU countries. An average farm in the EU
achieved increasing cost-effectiveness with profit gains. During the period under review, there
was a relative cost saving of EUR 48 due to a decrease in the total cost ratio and an increase
in profit by EUR 1,919 due to an increase in production.
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1. Introduction

Cost monitoring and analysis are one of the basic prerequisites for good financial
management of each company. Firstly, they are based on the determination of an appropriate
cost structure (either by a generic or purpose-defined classification), as well as the
determination of an optimum cost amount and, last but not least, the monitoring of their
effectiveness.

Costs are a monetary representation of the consumption of assets, including the wear
and tear of fixed assets, live labour (wages) and outsourced services purchased from other
firms. Costs must be distinguished from cash expenses, which represent a decrease in cash
funds of a firm (cash, money in bank accounts), regardless of the purpose for which they are
used, e.g. purchase of machinery is a money expenditure but not a cost (Synek et al., 2011).

Agriculture is one of the sectors of material production whose final results are based
on the direct impact of a company on nature. A specific feature of agriculture is its production
and non-production function as well as lower productivity with limited possibilities for its
improvement. Low productivity is affected by technical and technological options when
compared to other sectors. Production costs are reflected in consumer prices and these are
manifested as socio-economic impacts (Vosta, 2010). The objective of this paper is to analyze
the structure, amount and development tendencies of the costs of farms in individual member

states of the European Union.

2. Literature Review

The agricultural sector is considered sustainable if it is able to withstand crisis periods
and align its productivity with stability and fairness. The development of productivity in
intermediate consumption shows that agriculture is less efficient than other economic sectors
and it is also experiencing significant instability in countries with a well-developed
agricultural sector (Ciutacu et al., 2015).

The main task in the preparation of each kind of production is to achieve such a
relationship between sales, production volume and costs so as to achieve a reasonable profit.
Economic performance may vary considerably between farms, even if they operate under
more or less similar conditions. Differences in economic results are usually attributed to

differences in management, with management being considered as a fourth factor of
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production alongside land, labour and capital (Rougoor et al., 1998). The effectiveness of
agricultural production is increased mainly by the growth of production through the growth of
income in kind and yield. Machado et al (2018), for example, focus in their study on the costs
in milk production. They claim that farmers focus primarily on the growth of production, but
insufficient attention is paid to the costs per unit of production, which may affect their
competitiveness.

Reduction of agricultural production costs is achieved by focusing primarily on
reducing labour costs through mechanization and modernization of production processes. This
process brings several benefits, including increased labour productivity, reduced dependency
on labour costs and labour availability, increased production process flexibility (easier
adoption of new production processes), reduced material inputs (i.e. agrochemicals and
fertilizers) and improved product quality (better process control). However, production
systems are becoming more and more complex, requiring higher investment and service costs
(Bochtis et al., 2018).

If profit margins are low, even a small increase in production costs often eliminates
the expected profit and makes production unprofitable. Cost management should therefore be
continuous so that costs remain low (Bochtis et al., 2018). According to a study by Ren et al.
(2019) the size of farms has a significant impact on the economic effectiveness of agriculture.
Given the indivisibility of capital, such as investment in machinery, it is difficult to reduce the
average input costs per area of small farms (Manjunatha et al., 2013). In the case of large
farms, on the other hand, the fixed cost for farmed land is low (Carter, 1984), resulting in
higher production effectiveness (Rios and Shively, 2005). Lu et al., (2018) state that an
increase by one unit in farm size leads to about an 8% decline in the average production cost.

Many studies deal with the costs of environment use, the so-called externalities, which
are side effects of economic activities and their costs are not part of the prices paid by
producers or consumers (Waibel et al., 1999; Tegtmeier and Duffy, 2004; Pretty, et al. 2005;
Knowler and Bradshaw, 2007). A study by Pretty et al. (2000) assesses the total external cost
of the environment and health of modern agriculture in the United Kingdom. It argues that the
total external costs of agriculture in the United Kingdom are substantial, including 89 % of
the average net agricultural income for 1996. If externalities are not included in prices, they
distort the market by encouraging activities that are costly to companies, even if private
benefits are substantial (Lewis, 1996, Brouwer, 1999, Pretty et al., 1999). Other studies deal
with comparing the production costs of organic and conventional agriculture (Kroupovéa and
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Maly 2010; Seufert, et al. 2012; Krause and Machek, 2018), the energy balances of
agricultural production processes (Spicka and Jelinek, 2008), the costs of reducing ammonia
emissions (Wagner et al., 2017) and greenhouse gas emissions (Pellerin et al., 2017).

The objective of this paper is to analyze the structure, amount and development
tendencies of the costs of farms in individual member states of the European Union. It is a
comparative analysis of costs, the resulting indicators of production effectiveness and their
structure. The Farm Accountancy Data Network (FADN) database was used for this purpose.
The structure of this article is as follows: after an introduction and a brief overview of the
current state of knowledge in the area under review follows a description of the database used
and methodological procedures for solving the issue. This is followed by a description of the
main results of the paper, i.e. a comparative analysis of the cost structure in the individual
Member States, then by a cluster analysis used for identifying clusters of EU states according
to total costs and their structure, followed by the assessment of total cost ratio and cost-
effectiveness.

3. Methodology

International comparison for the EU25, or the EU28 to be more precise, relies on
Standard Output (SO), which is information compulsorily submitted on an annual basis by the
individual Member States to the Directorate-General for Agriculture and Rural Development
(DG AGRI). SO is an average monetary value of agricultural production at agricultural
producer prices for each commodity in each region. The SO coefficients are expressed in the
Euros and the economic size of individual companies is measured as the total standard
production of a company expressed in Euros. The basic comparative unit of this sample
survey is the so-called average company, which is represented in each individual member
state in general and is also differentiated, e.g. by the focus of production, economic size, etc.
A so-called weighting system is used to determine average size parameters for all operated
company size groups. This system is used to express weighted averages of all the FADN
database values. The results presented by the European Commission are converted into a
representation of an average company using a relatively complex weighting procedure. Final
comparable data for all Member States is published with a two-year delay as compared to the
current situation. The submitted analysis is based on the final data for the years of 2004 —

2017 (FADN 2019).
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In the first part of the paper, the data will be used to analyze the total costs and their
structure (production consumption, depreciation and external costs — wages, ground rent and
interest). A clear overview of the structure of the costs recorded in the FADN database is
presented in the Figure 1 which follows. Total inputs are the costs linked to the agricultural
activity of a holder and are related to the output of an accounting year. Included are amounts
relating to inputs produced on a holding (farm use) = seeds and seedlings and feed for grazing
stock and granivores, but not manure. When calculating the FADN standard results, farm
taxes and other dues are not included in the total for costs. They are taken into account in the

balance of subsidies and taxes /subsidies — taxes/ on current and non-current operations. The

personal taxes of a holder are not to be recorded in the FADN accounts.

TOTAL INPUTS (COSTS)
(SE 275)

L.
.|

Total intermediate

Depreciation

External factors
(SE 365)
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(SE 360)

Wages paid
(SE 370)

Specific cost (direct costs

(SE 281)

. Rent paid
Overheads (indirect =
— costs) (SE 375)

(SE 336)

Interests paid
(SE 380)
Figure 1: Cost structure according to FADN

Source: FADN, authors’ own processing

Standard descriptive statistical characteristics and a cluster analysis will be used for
this analysis. It will allow us to set clusters (groups) of states within the EU characterized by
common features.

Based on the data processed by the cluster analysis, a multi-variable statistical method
dividing the large groups under review into smaller and more homogeneous groups could be
carried out. The clustering process can be roughly divided into three categories — hierarchical,
non-hierarchical and a two-stage category. Ward’s method was used in this article. Ward’s
method joins two clusters, A and B, which minimize an increase in the sum of squares of error
within a cluster, 1as (Rencher (2002), Rezankova, Hasek and Snasel, (2009),
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, - -

where na, ng are the numbers of points in A, B; and Ya, Ye are centroids of A and B,
respectively. As a distance function, Euclidean distance is used between two vectors x = (X,
X2, .oy Xp)' ANA Y = (Y1, Y2, ..., Yp) ', defined as (Rencher, 2002)

@I

In the following part of the paper, the cost analysis will be extended to other indicators

(production — SE 131, profit — profit/loss), which will allow us to assess the total cost ratio
(total cost ratio; cost/revenue ratio) and subsequently to determine cost effectiveness.

Total output (production) = output of crops and crop products, livestock and livestock
products or other outputs. Sales and use of (crop and livestock) products and livestock

+ change in the stock of products (crop and livestock)

+ change in the value of livestock

— purchases of livestock

+ various non-exceptional products.

Profit/loss = total output (production, SE 131) — total input (cost), SE 270)
Total cost ratio = total input (cost, SE 270)/total output (production, SE 131)

We use total cost ratio, calculated as the total costs from production compared to the
total revenue from production (Davidova et al., 2002; Bojnec and Latruffe, 2013). According
to this measure, farms with a ratio lower than 1 are profitable, while farms with a ratio higher
than 1 are unprofitable. We calculate total revenue from production by excluding subsidies so
that the true profitability of production is assessed.

The degrees of cost-effectiveness reflect qualitatively different developmental trends
that are based on the relationship between production volume and costs. These trends
influence fundamental changes in the dynamics of profitability, profit (loss) volume and
production volume (Stielecek et al., 2011). Based on the relationship between production
volume and cost dynamics, nine basic levels of effectiveness can be expressed. The
assessment of cost-effectiveness is influenced by the dynamics of production volume. For this

reason, we divide the degrees of effectiveness for three cases of production volume:
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increasing production volume, constant production volume and decreasing production

volume. We use the relations shown in Table 1 to assess cost-effectiveness.

Table 1: Relations used to assess cost-effectiveness

Index of output Ir=R;/Rg

Index of cost Ic=C,/Cy
Cost/revenue ratio c=C/R

Differential cost dc=(C;—Cp)/ (R1—Ryp)

Change in cost (AC) can be broken down to:

e Relative change in cost due to total cost ratio | AC; = (Cy—Co) - Ry

e Relative change in costs due to output ACr=¢o - (R1—Ry)
AC = AC, + ACy

Change in profit/loss (AP) can be broken down to:

¢ Relative change in profit due to output APr=(1-c¢p) - (R1—Ryp)

e and minus relative change in cost due to | AP =—-AC; + APg
total cost ratio (AC,)

Note: R stands for production (FADN code SE131), C is costs (SE270), P is Profit/Loss, and A is difference
operator

4. Results and Discussion
4.1. Total costs

The total amount of costs (in an absolute amount) in EU agriculture increased in an
average farm from EUR 53 thousand in 2004 to EUR 67 thousand in 2017, with an average
growth rate of 1.8 % per year. Recalculation of the total costs per hectare of utilized
agricultural land (UAA) does not affect the growth rate. In 2004, the total costs/ha of UAA
amounted to EUR 1,515 and they had increased by 2017 to EUR 1,914/ha of UAA.

The development of the total costs per hectare of agricultural land assessed according

to a cluster analysis is shown in Figure 2.
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Diagram of average costs for all clusters
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Figure 2: Cluster analysis of the total costs per hectare of the EU

Source: FADN, authors’ own calculations

Four clusters were used for the assessment. Each cluster contains member states with

approximately the same level of total costs per hectare of utilized agricultural land — see Table

2.

Table 2: The total average costs in EUR/ha of utilized land and the growth rate (index)

Cyprus (3,410.0/1.001); Belgium (4,019.0/1.022); Denmark (4,076.7/1.025)

CLUSTER 1 Average total costs: 3,835.3
Germany (2,536.3/1.021); Greece (1,854.2/1.003); France (1,973.6/1.020); Croatia
(1,344.7/1.008); Italy (2,182.6/1.001); Luxembourg (2,366.2/1.027); Austria (2,036.0/1.040);
Finland (2,088.9/1.021); Sweden (1,904.2/1.030); Slovenia (2,228.0/1.049)

CLUSTER 2 Average total costs: 2,116.3
Lithuania (639.2/1.068); Latvia (760.9/1.051); Estonia (787.6/1.067); Portugal
(913.1/1.022); Romania (940.3/0.964); Bulgaria (967.5/1.040); Spain (992.1/1.030); Ireland
(1,066.3/1.037); Poland (1,214.5/1.028); Slovakia (1,218.3/1.052); Hungary (1,282.9/1.031);
United Kingdom (1,412.1/1.024); Czech Republic (1,494.0/1.041)

CLUSTER 3 Average total costs: 1,092.1
Netherlands (10,779.8/1.031); Malta (11,382.6/1.019)

CLUSTER 4 Average total costs: 11,081.2

Source: FADN, our own calculations
Note: Bulgaria, Romania since 2007; Croatia since 2013.

The average total cost per hectare is EUR 1,748 in the whole EU. The average growth

rate of costs in the period under review was 1.8 % per year. Decreasing total costs can only be

observed in Italy (by 4 %) and Romania (by less than 1 %). However, the costs recalculated

per hectare of utilized agricultural land in Malta and the Netherlands are the highest in the
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EU, which can be explained by high production intensity. The fastest growth in total costs is
apparent in the Baltic states and Slovakia (approx. 5-6 %).

A more detailed development of the total costs recalculated per hectare is shown in
Figure 2. As already mentioned, it shows a clear deviation of Cluster 4 — the Netherlands and
Malta, whose total costs are more than 6 times higher than the EU average. This group is
followed by Cluster 1 — containing Cyprus, Belgium and Denmark, which have total costs per
hectare of more than two times the average. In contrast, the lowest total costs per hectare are
achieved by Cluster 3 — in particular by the Baltic countries. Cluster 2 has costs up to 20 %
higher than the EU average. This group also includes some of the original and largest EU
countries — Germany, France, Italy and Luxembourg.

Taking into account all entries in the accounts, i.e. specific costs, overheads,
depreciation, wages, rent and interest, the result of the cluster analysis is identical to that of
taking into account the total cost per hectare only (see Figure 2). Again, it is possible to see a
distribution into 4 clusters. Taking into account all the kinds of cost therefore yields the same

results as described above.

4.2. Cost structure

The percentage values of the kinds of costs achieved by EU countries in 2004 and
2017 are shown in Table 3.

Table 3: Cost structure by country in 2004 and 2017 (%)

2004 2017
Specific | Over- | Deprecia- | External | Specific Over- Deprecia- External

COUNTRY Ccosts heads tion factors Costs heads tion factors
Belgium 50.1 19.7 14.5 15.6 54.1 20.0 13.8 12.2
Bulgaria® 46.3 23.0 9.7 21.0 36.0 18.6 13.3 32.1
Cyprus 46.4 18.2 18.0 17.4 54.8 20.8 9.0 15.3
Czech Republic 43.8 26.3 7.7 22.2 41.4 24.0 10.9 23.7
Denmark 40.3 19.5 12.5 27.6 46.9 19.5 10.2 23.4
Germany 34.7 30.8 14.3 20.2 39.3 27.4 13.3 20.0
Greece 40.7 21.8 20.4 17.1 38.8 27.3 18.5 15.5
Spain 48.7 20.2 8.6 225 44.1 26.4 8.8 20.8
Estonia 49.4 23.1 11.8 15.8 42.0 26.7 12.9 18.4
France 32.0 30.2 18.7 19.1 33.6 32.0 17.2 17.2
Croatia 51.5 17.3 19.5 11.7 50.2 15.9 21.7 12.2
Hungary 38.2 29.0 12.0 20.8 47.9 24.1 9.2 18.8
Ireland 41.7 25.8 20.0 12.5 55.7 25.6 9.4 9.3
Italy 47.1 19.1 17.8 16.0 46.7 23.3 12.0 17.9
Lithuania 55.9 22.8 13.7 7.6 43.7 214 23.2 11.7
Luxembourg 33.5 25.6 28.4 12.5 37.9 24.1 26.3 11.7
Latvia 46.9 29.3 11.2 12.5 43.6 25.3 16.1 14.9
Malta 60.0 22.7 8.9 8.4 64.5 19.5 8.2 7.7
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2004 2017

Specific | Over- | Deprecia- | External | Specific Over- | Deprecia- | External
COUNTRY costs heads tion factors costs heads tion factors
Netherlands 38.1 26.1 134 22.4 46.9 22.1 11.8 19.2
Austria 28.3 35.2 27.5 9.0 36.9 30.6 23.6 8.9
Poland 52.3 21.9 19.5 6.3 47.6 23.3 20.2 8.8
Portugal 44.2 20.5 20.6 14.7 49.6 20.8 13.8 15.8
Romania” 54.8 19.5 9.9 15.8 49.5 225 15.5 125
Finland 33.9 32.3 22.6 11.2 35.3 34.6 18.0 12.1
Sweden 38.3 27.1 19.2 15.4 44.9 26.9 12.6 15.6
Slovakia 39.1 26.3 16.1 18.5 39.4 21.9 12.6 26.1
Slovenia 30.4 28.4 36.1 5.1 41.8 24.6 30.4 3.2
United Kingdom 42.0 25.9 12.0 20.1 47.4 23.8 11.8 17.0
EU 39.9 25.9 15.9 18.4 42.6 25.9 14.1 17.4

Source: authors’ calculations on FADN data; Note: 1: data since 2007; 2: data since 2013

The total specific costs include: crop-specific inputs (seeds and seedlings, fertilizers,
crop protection products, other specific costs), livestock-specific inputs (feed for grazing
stock and granivores, other specific livestock costs) and specific forestry costs. The average
value of the share of specific costs in the total costs was 41.5 % at a growth rate of 2.7 % over
the period of monitoring in the EU. The values for the EU28 (EU25 or EU27) vary between
38.8 and 43.1 %. Malta (with the value of 64.5 % in 2017) was well above this threshold
followed by Belgium, Cyprus, Croatia, and Ireland with the share of specific costs above
50 % (in 2017). The share of specific costs rose at the fastest rate in Ireland (1.35 %
annually), the Netherlands (0.9 %) and Hungary (0.84 %). On the other hand, their share of
specific costs dropped significantly in Bulgaria (-0.75 %) and Lithuania (-0.64 %).

Overheads are supply costs linked to production activity but not linked to specific
lines of production (i.e. mainly contracted work, routine maintenance of machinery and
equipment, fuel and lubricants, passenger car costs, routine maintenance of land and
buildings, electricity, fuel, water, insurance, other overheads, building insurance). The table
above shows that the average value of the share of overheads was the same in 2004 and 2017
(25.9 %). A more detailed look at its range makes clear the stability of this indicator — the
minimum value for the EU28 was 25.4 % and the maximum value was 27.1 %. France,
Austria and Finland have a significantly higher average share (over 30 %). On the other hand,
Croatia has the lowest share (16 %). The share of overheads grew fastest in Greece (0.47 %)
and Spain (0.36 %), with significant declines in Bulgaria (-0.61 % annually) and the
Netherlands (-0.48 %).

Depreciation is the entry into the accounts of costs (depreciation) of capital assets over

an accounting year. It is determined on the basis of the replacement value. It applies to
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plantations of permanent crops, farm buildings and fixed equipment, land improvements,
machinery and equipment, and forest plantations. There is no depreciation of land and
circulating capital. The average share of depreciation in the total costs for the period under
review decreased by 1.8 % to 14.1 %. However, in this cost item bigger differences can be
observed between countries — e.g. with over 20 % there are Croatia, Luxembourg, Lithuania,
Austria, Poland, Finland and Slovenia with the highest value being 30.4 % (Slovenia). For
countries where the share of depreciation was increasing, it can be assumed that in recent
years there has been an increase in investment activity and an increase in assets. The share of
depreciation increased most during 2004-2017 in Lithuania (0.73 % annually), Romania (0.53
%) and Bulgaria (0.39 %); there was a significant decline in Ireland (-0.98 % annually) and
Cyprus (-0.67 %). A downturn in terms of investment in farm assets can be assumed here.

This cost group — wages paid, as well as the other two, is part of the so-called external
factors, and it includes wages and social security charges of wage earners. The amounts
received by workers considered as unpaid workers (wages lower than a normal wage) are
excluded. The average share for all countries was 9.4 %, with an average decrease of -0.1 %
per year during 2004-2017. It can be observed that variability among the countries in the
share of labour costs was higher than in the previous items (variation coefficient of 45 %). A
more significant share can be observed particularly in 2017, in Slovakia (20.8 %, which also
showed an annual growth by 0.26 %) and in the Czech Republic (17.8 %). In these countries
there was the highest share of paid workforce in the total workforce (Slovakia 93.8 %, the
Czech Republic 76.8 %). Of course, in countries with a low share of paid workforce (e.g.
Slovenia 2.5 %), the share of labour costs was also low. And, of course, an important factor
that explains variability in the share of labour costs is wage variability.

The costs of rent paid are an item arising from farm land and buildings and rental
charges. They do not represent significant values and they amount to roughly the EU average
of around 5 % of total costs, with a growth rate again of 0.04 % per year. Bulgaria has the
highest share of ground rent payments (up to 18.4 % in 2017). In contrast, they do not even
reach 1 % in Malta. The amount of ground rent is influenced by both the amount of land rent
and the proportion of rented land. Land rent (i.e. ground rent per hectare) in 2017 ranged from
EUR 41 (Latvia) to EUR 1,155 (the Netherlands) with an average of EUR 197. The share of
rented land was lowest in Ireland (18.8 %) and highest in Slovakia (89.7 %) with an EU
average of 54.2 %.
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Interest paid is the last cost group analyzed. This includes interest and financial
charges paid on loans obtained for the purchase of land, buildings, machinery and equipment,
livestock, as well as circulating capital, and interest and financial charges on debts. This group
is the least represented of the total costs — on average less than 3 %. It decreased from 3.3 to 2
% between 2004 and 2017. This may be due to the lower cost of borrowed capital, a reduction
in investment or the preference for non-borrowed resources. The highest share of the total
costs was in Denmark, which on average reached 13 %, where the share of interest steadily
decreased from 21.2 % in 2008 to 8.5 % in 2017. The share of interest in costs was up to 1 %
(on average) in Greece, Italy, Portugal, Spain, Slovenia, Malta and Romania. These countries
are characterized by a small size of farms. They are family companies, which seem to prefer
other sources of financing than loans, or they have a limited availability of loans.

Using cluster analysis can make it possible to get an idea of relatively similar EU
states in terms of their cost structure (Figure 3). The assessment used 4 clusters that group
states together which have the same development of the share of all the assessed cost types:

Cluster 1 includes France, Luxembourg, Austria, Finland and Slovenia. This cluster is
characterized by a low share of specific costs and wages and a high share of overheads and
depreciation.

Cluster 2 includes Greece, Croatia, Ireland, Lithuania, Latvia, Poland, Portugal,
Romania, Sweden and the United Kingdom. This cluster is characterized by a higher share of
specific costs and depreciation, while overheads and wages are at an average level.

Cluster 3 includes Belgium, Cyprus and Malta. This cluster is characterized by a high
share of specific costs and a low share of overheads and depreciation.

Cluster 4 includes Bulgaria, the Czech Republic, Denmark, Spain, Estonia, Hungary,
Italy, Germany, Slovakia and the Netherlands. The states in this cluster have a lower share of
specific costs and depreciation, average overheads and high wages, rising rents and declining

interest rates.
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Figure 3: Cluster means
Source: authors’ calculation on FADN data.

The largest disproportions in the cost structure are clearly in Cluster 3, which has the
highest specific costs but, in contrast, achieves the lowest overhead costs per hectare. At the
same time, costs due to depreciation and wages are rather low. The opposite situation is in
Cluster 1, where the countries achieve the lowest direct costs, but overheads and depreciation
are the highest. In terms of wages, the highest costs are in Cluster 4. A very similar
development in all the clusters is seen in the costs of rent and interest, but their share in the

total costs per hectare is very low.

4.3. Assessment of the total cost/revenue ratio and cost-effectiveness

The total cost/revenue ratio compares costs (inputs) and outputs (production) and it is

therefore a cost assessment on a larger scale (Figure 4).
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Figure 4: Average total cost/revenue ratio in the EU28
Source: authors’ calculations on FADN data; Note: statistics for Bulgaria and Romania since 2007, for Croatia
since 2013.

If the indicator value is up to 1 (or 100 %), a company makes a profit. If the value is 1
(or 100 %), it then falls into a loss. In view of this and the results obtained, the EU member
states were divided into two profitable groups (up to 20 % and over 20 % profits) and the
other two groups which contain loss-making companies (again with figures of up to 20 % and
over 20 % loss, Figure 4). Countries such as Bulgaria (0.018 annually), Lithuania (0.016) and
Estonia (0.015) show a rapid increase in the total cost ratio, while Ireland (-0.012 annually),
Slovakia (-0.011) and Hungary (-0.011) saw a significant decrease in the total cost ratio.

Italy, Spain and Greece are therefore assessed very favourably in terms of the total
cost ratio — which can be attributed mainly to their favourable climatic conditions, which
allow high production intensity and a specific production focus on export commodities. For
instance, olives and olive oil take up 20 % in Greece, wine takes up 15 % in Italy, vegetables
take up 14 % in Spain, and vegetables and flowers take up 33 % in Malta. In the case of

Spain, the low total cost ratio is mainly influenced by the low cost level. An increase in the
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total cost ratio can be seen with increasing latitude. The highest total cost ratio was observed
in Finland and Slovakia. Surprisingly, Finland also produces vegetables with a share of 16.5
%. The high total cost ratio in Slovakia is not caused by high costs but by low production
levels. Of course, price levels, self-sufficiency of the countries concerned, purchasing power
of the population and the application of the Common Agricultural Policy instruments — in
particular in the sphere of subsidy policy — also play an essential role.

Cost-effectiveness is in a positive correlation with farm size (r = 0.62). The issue of
whether small farms have a higher performance than large farms is often debated. Bojnec and
Latruffe, (2013) argued that small farms are not affected by problems related to labour
supervision and organization, and that family workers are highly motivated by farm profits.
The inverse relationship is regularly questioned, as large farms should achieve economies of

scale, and benefit from preferential access to output and input markets.

4.4. Assessment of cost-effectiveness

One of the most common questions about assessing the economics of production is to
assess whether increasing production volumes is economically effective. Basic knowledge of
this is provided by the degrees of cost-effectiveness. The degrees of cost-effectiveness show
different qualitative development tendencies issuing from the dependence between production
volume and costs. These tendencies influence the essential changes in the dynamics of the
profitability ratio, profit/loss volume and production volume (Stielecek et al., 2010).

The individual degrees of effectiveness are characterized by different results of
individual economic effects (the effect of the total cost ratio and the effect of production
expansion). The assessment of the cost-effectiveness of an average farm by individual EU
countries is shown in Table 4, which lists the partial indicators determined for their overall

assessment according to the methodology.

Table 4: Assessment of cost-effectiveness of an average farm in EU countries in the
period of 2004-2017

Country IR IC Co C; dc AC, ACg APg
Austria 1.81 1.76 0.93 0.90 0.86 -2 926 40 440 3251
Belgium 1.57 1.63 0.81 0.84 0.90 8133 77 083 17 658
Bulgaria 3.75 4.56 0.84 1.02 1.09 12 400 42 001 7933
Croatia 1.10 1.05 0.93 0.89 0.49 22 541 2183 164
Cyprus 1.21 1.03 0.97 0.82 0.12 -6 059 6 876 225
Czech Republic 1.36 1.53 1.03 1.16 1.52 41 478 88 088 -2 895
Denmark 2.08 1.85 1.09 0.97 0.85 -53 958 252 273 -20 012
Estonia 2.47 2.80 0.95 1.08 1.17 16 326 72 222 3699
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Country IR IC Co Cq dc AC, ACg APR

Finland 1.85 1.76 1.36 1.29 1.22 -6 893 67 084 -17 683
France 1.44 1.40 0.98 0.96 0.90 -4 625 57 595 1075
Germany 1.63 1.57 0.99 0.95 0.89 -10 190 99 957 1349
Greece 1.18 1.40 0.64 0.75 1.40 2 803 2 327 1333
Hungary 1.61 1.43 1.04 0.92 0.72 -9 563 31 360 -1 287
Ireland 2.16 1.86 0.97 0.83 0.71 -10 220 39 255 1410
Italy 1.45 1.33 0.69 0.64 0.51 -4 054 14 889 6 542
Latvia 1.96 2.05 0.97 1.02 1.06 2 666 28 715 769
Lithuania 2.80 3.54 0.77 0.98 1.09 8091 19571 5803
Luxembourg 1.66 1.74 1.02 1.07 1.15 10 198 84 344 -1 832
Malta 1.25 1.32 0.76 0.80 0.98 1889 6373 2051
Netherlands 1.86 1.74 0.91 0.85 0.78 -31 389 220774 21 225
Poland 1.54 1.73 0.77 0.86 1.03 2 695 7 840 2 382
Portugal 1.56 1.33 0.89 0.75 0.52 -4 586 11 161 1446
Romania 1.07 0.82 0.91 070 | -2.29 -2 786 794 76
Slovakia 1.46 1.59 1.13 1.23 1.44 61 394 223 631 -25 586
Slovenia 1.66 1.69 1.02 1.04 1.07 552 9898 -160
Spain 1.75 2.11 0.60 0.72 0.89 10 076 20711 13814
Sweden 2.06 1.81 1.21 1.06 0.92 -34 269 143 838 -24 643
United Kingdom 1.65 1.51 1.08 0.98 0.84 -24 464 111 649 -7 893
EU 1.26 1.26 0.88 0.88 0.87 -48 13638 1919

Source: authors’ calculations on FADN data; Note: statistics for Bulgaria and Romania since 2007, for Croatia

since 2013.

In all the countries without exception, production volume increased in the period

under review. The resulting assessment can then be classified into several groups according to

the evolution of efficiency, which are characterized by common characteristics of a given

Custos e @gronegocio on line - v. 16, n. 1, Jan/Mar - 2020.

degree. Based on this assessment, the individual EU countries were classified as follows:

» Increasing cost-effectiveness with profit growth is achieved in the following group of

countries: Cyprus, Germany, France, Croatia, Ireland, Italy, the Netherlands, Austria,
Portugal, Romania + the EU as a whole. Achieving this degree of cost-effectiveness
means reducing the total cost ratio of a company, i.e. relative cost savings due to the total
cost ratio. The differential cost is lower than the total cost ratio during the basic period,
and profitability increases. For profitable production during the basic period (2004 or
2007 to 2013), companies realize an increase in profits from production expansion. The
total profit increase is calculated as a sum of an increase of the profits from the returns to
scale and relative cost savings influenced by the total cost ratio. Decreasing the total cost
ratio causes progressive profit increase.

Increasing cost-effectiveness with loss reduction is achieved in the following group of

countries: Denmark, Hungary, Finland, Sweden and the United Kingdom. Achieving this
degree of cost-effectiveness also means reducing the total cost ratio of a company, so

there are relative cost savings due to the total cost ratio (AC. < 0). The differential cost is
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lower than the total cost ratio during the basic period, and profitability increases. For loss-
making production during the basic period, relative cost savings reduce the loss or
generate profit. The loss volume decreases with increasing production volume. The
influence of the cost decrease results in a more severe effect than the relative loss increase
due to revenues.

> Decreasing cost-effectiveness with deqgressive profit growth is achieved in the

following group of countries: Belgium, Spain and Malta. Companies or countries
characterized by this degree of effectiveness achieved a declining cost-effectiveness
associated with degressive growth in profit volume. The differential cost is higher than the
total cost ratio during the basic period, and lower than 1, and profitability decreases. It is
an increase in the total cost ratio of a company due to relative cost overruns and a
degressive increase in profit is achieved. The increase in profits from production
expansion is reduced by the loss resulting from the relative cost overruns due to the total
cost ratio). Relative profit increase due to revenues is higher than relative profit decrease
due to the total cost ratio. Degressive profit growth dependent on the effect of increased
production is the result.

» Decreasing cost-effectiveness with profit decrease is achieved in the following group of

countries: Bulgaria, Estonia, Greece, Latvia, Lithuania and Poland. This level is also
defined by decreasing cost-effectiveness. The differential cost is higher than 1 and
profitability decreases. It is an increase in the costs of a company due to an increase in the
total cost ratio that is not eliminated even by increasing production when production is
profitable during the basic period. The relative profit increase due to revenues is lower
than the relative profit decrease due to the total cost ratio. This is the reason for the total
profit drop.

» Decreasing cost-effectiveness with growth in loss is achieved in the following group of

countries: the Czech Republic, Luxembourg, Slovakia and Slovenia. The last level is also
characterized by declining cost-effectiveness. The differential cost is higher than 1 and the
resultant loss continues to increase. There is also an increase in the costs of a company
due to the total cost ratio, which is also accelerated by the negative effect of production
expansion. Loss increases are caused by the relative loss increase due to revenues and by
the relative loss increase due to the total cost ratio. Absolute loss volume increases.
The association between the categorization of a state in a cluster and the degree of
cost-effectiveness can be examined using association coefficients. However, based on the
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classification of a particular country in a cluster (the clusters grouped according to cost
structure), it is not possible to estimate the degree of cost-effectiveness (Goodman-Kramer’s ¢
= 0.123) and, in contrast, a country cannot be classified into cost-structure groups based on

the degree of cost-effectiveness (z = 0.175).

5. Conclusions

From the analysis of the Farm Accountancy Data Network data recorded by DG AGRI
of EU for the years of 2004-2017 for EU member states it was possible to determine the total
costs in an average EU farm, which reached the level of EUR 67 thousand in the last year of
monitoring (at a growth rate of 1.8 %). The gradual increase of costs is understandable given
the general rise in input prices as occurred in other sectors of the EU economy. The
conversion of costs per hectare of agricultural land reflects their more accurate assessment
relative to the basic production factor for agriculture, and in the EU28 this value was EUR
1,914/ha of UAA in 2017. The Netherlands and Malta show the highest costs in agriculture
(approximately EUR 11 thousand /UAA), which are more than 6 times higher than the EU
average. It is necessary to assess costs in relation to the specificities of the countries
concerned — in particular their climatic conditions and the structure of production. The
countries with the highest hectare costs in agriculture are focused on the production of
vegetables and flowers, and thus have a very intensive way of farming characterized by high
inputs but also with high outputs. The fastest growth in the total costs is seen in the countries
with the lowest hectare costs, i.e. the Baltic States, where the costs are around EUR 700/ha. In
terms of production structure, these countries are focused on the production of cereals and
milk. In this case, the increase is more related to the change in external husbandry conditions.

The largest disproportions in the cost structure are clearly in Belgium, Cyprus and
Malta (Cluster 3). These countries have the highest share of specific costs (the EU28 average
is around 42 %), but in contrast they have the lowest share of overhead costs per hectare (the
EU28 average is 26). At the same time, depreciation is lower (the average share of the total
EU costs is 15 %). The opposite situation exists in France, Luxembourg, Austria, Finland and
Slovenia (Cluster 1). These countries have the lowest direct and labour costs, but their share
of overhead costs and depreciation is the highest.

Labour costs account for approximately 10 % of the total costs, with the highest share
of labour costs in Slovakia (20.8 %) and the Czech Republic (17.8 %). The issue of labour

costs is a very specific one for these countries and it has an impact in the following
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assessment. In these countries, agriculture has the highest share of paid labour in the total
workforce (Slovakia 93.8 %, the Czech Republic 76.8 %), which is related to the historical
development of agriculture during the period of forced agricultural collectivization. As a
result, the EU has an unusual size structure for farms, e.g. in the Czech Republic, farms with a
size greater than 500,000 ESUs (European Size Unit) that make up 10.4 % of the total farms
cultivating 62.9 % of UAA.

Very similar is the development of the share of ground rent costs (5 % for the EU) and
interest (2-3 % for the EU). The size of farms is an important factor here. Small farm sizes are
typical for Greece, Italy, Portugal, Spain, Slovenia, Malta and Romania. Except for Spain, the
size of UAA of an average farm in these countries is well below the EU average (34.87 in
2017). They are mostly family companies, which seem to prefer other sources of financing
than loans, or they have limited availability of loans.

In terms of the total cost ratio, where costs are measured in relation to production, it
can primarily be seen that only 17 out of the 28 EU countries achieve a value that is lower
than 1 (i.e. companies are profitable). Unfortunately, this cannot be considered a positive
finding. It is necessary to add that we deal here with gross profitability (excluding the balance
of operating subsidies and taxes). Southern European countries (Spain, Italy, Greece and
Romania), with a specific production structure focused on wine, vegetables and olives, show a
total cost ratio below 0.8. It is particularly in the countries of northern Europe (Finland,
Sweden, Estonia, and Denmark) where the total cost ratio is higher than 1. Furthermore, it is
also the case in Slovakia and the Czech Republic, where the causes of negative results have
already been mentioned.

Another relationship in cost assessment is the use of judging whether increasing
production volumes is economically effective. In all the states without exception, production
volume increased in the period under review. However, the assessment made it possible to
further quantify this growth in production, as to whether the effectiveness achieved from it is
increasing or decreasing. Increasing effectiveness is achieved in 15 EU countries. There are
countries, such as the Netherlands or Cyprus discussed above, which have the highest total
costs, but which are able to be very profitable countries in the agricultural sector due to
intensive production and probably higher prices of their specific commodities. An average
agricultural company in the EU achieved increasing cost-effectiveness with profit gains.
During the period under review, there was a relative cost saving of EUR 48 due to a decrease
in the total cost ratio and an increase in profit of EUR 1,919 due to an increase in production.
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