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Abstract

The objectives of the work were to check the possibility of obtaining data
from the FADN system for the EDF survey and to compare the economic results
achieved by dairy farms from the selected EU countries in 2016. The additional
objective was to determine the profitability threshold for milk production at the
level of general and full costs. The average data was used for the analysis within
EDF and the Polish group and their tercyl separated due to the total cost of
milk production. The average national results within EDF in 2016 were also
analyzed. Measures for the evaluation of the results was the level of agricul-
tural income, and income from management and risks in the dairy industry. Two
break even points of producing 100 kg of milk expressed by total and full costs
were also assessed. The lowest total cost of production was incurred by the farm
with large scale production, expressed as the number of cows in the herd and
milk yield per cow. In addition, these farms were characterised by greater par-
ticipation of grassland than arable land in forage area, of which more than half
was rented. Polish and Irish farms were characterised by the lowest total costs
in milk production out of the analyzed countries. Based on the results relying on
opportunity costs of own factors in milk production, it should be noted that the
Polish farm obtained the lowest entrepreneur income. Apart from Irish farms,
milk production in the analyzed countries in 2016 was unprofitable.
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Introduction

Considerable importance of milk production in the Polish agriculture is con-
firmed by high value of production and its share in global commodity agricultural
production. In 2017, Poland was the fourth producer of cow milk in the EU and the
thirteenth in the world (Hemme (ed.), 2018).

In 2016, compared to 2010, the number of farms keeping cows decreased by
about 40% and the cow population decreased by 11%. Statistics show that the num-
ber of farms with the economic size up to EUR 8 thousand decreased, and the de-
cline in population concerned in particular farms with the economic size up to EUR
50 thousand (GUS, 2012, 2017).

Significant disproportions in production parameters between the Polish farms
and agricultural holdings from Western Europe are still visible. The major ones
include differences in the scale of production, resulting from the size of the herd
of cows and milk productivity (Czyzewski and Guth, 2016; Zigtara and Adamski,
2018), the efficiency of using resources on farms (Gotas, 2017; Skarzynska, 2017).

These parameters affect the profitability of milk production which additionally
depends on many external factors, including demand and supply and agricultural
policy on the local and global market.

Organisation which monitors the development of the profitability of milk pro-
duction on farms is the European Dairy Farmers (EDF). The organisation was
founded in 1990 in Great Britain. An initiative to create it was undertaken by a few
dozen farmers producing milk and the German Agricultural Society (Deutsche
Landwirtschafts-Gesellschaft — DLG e. V.) and the Federal Research Institute for
Rural Areas, Forestry and Fisheries of the Thiinen Institute (then the FAL — Bun-
desforschungsanstalt fiir Landwirtschaft). The mission of the EDF is to inspire
farmers through the exchange of knowledge and ideas. Activities of the organisa-
tion focus on the analysis of milk production costs and the search for the reasons
of differences in production and economic results between farms. The advantage
of analyses made by the EDF is a uniform method of data collection and determi-
nation of results. The organisation brings together milk producers on a voluntary
basis and finances its activity entirely from membership fees. The condition for
receiving the results of analyses of milk production costs is to provide economic
and production data from the farm.

Data from the Polish dairy farms has been analysed in the EDF since 1998.
The basic problem for the majority of the Polish farms was keeping too simpli-
fied records of economic events. As a result, completion of the survey concern-
ing the summary of the reporting period took a lot of time, and the values in the
survey were approximate. Reliable results have a high informative value for the
milk producer, they serve not only to assess the completed reporting periods, but
also to improve the management of the farm in the future by comparing it with
better farms.
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Purpose of the study, data sources and methodology

The objectives of the paper were to check the possibility of obtaining data from
the FADN system for the EDF survey and to compare the economic results achieved
by dairy farms from the selected EU countries in 2016 using the methodology of
the EDF. An additional goal was to determine the profitability threshold for milk
production at the level of general and full costs.

The research covered a group of 362 farms from the EDF and 30 farms from
Poland conducting agricultural accounting in the Polish FADN. Data was collected
with the participation of the Institute of Agricultural and Food Economics — Na-
tional Research Institute in Warsaw', in accordance with the FADN methodology
and schedule, and then supplemented with information required for cost analysis
in the EDF through a structured interview. The interview was carried out by advis-
ers from farm advisory centres operating under the FADN. The selection of farms
for analysis was purposeful; 30 farms selected for the study were farms where the
share of the milk production value exceeded 70% of the total sales value were.
They can be classified as farms highly specialized in milk production (Bocian,
Osuch and Smolik, 2018).

In the analysis of the results, the EDF uses full costing of milk production.
Figure 1 presents groups of costs and their components used in the EDF. The EDF
calculations assumed that total labour-related costs include both labour costs of
people and the costs of machinery. Total costs of labour, buildings, land and milk
quota also include alternative costs of own resources.

Full costing required assumptions regarding the valuation of own production
factors involved in milk production (land, capital and labour). The calculation of
full costs is of particular importance for entities which differ in the ownership struc-
ture of the resources used for production. Approaches to the valuation of own re-
sources involved are different in literature on the subject (Goraj and Manko, 2004;
Hemme (ed.), 2018; Skarzynska, 2011).

! Data was collected in cooperation with Prof. dr hab. Wojciech Zigtara and mgr inz. Marcin Adamski.
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—  Direct costs |

« Animal production: purchase of animals; services of rearing heifers; costs of insemination,
veterinary services and medicines; purchase of feed, other direct costs of livestock production

« Production of own feed: seeds; fertilisation and protection of plants; other direct costs of feed
production

—  Total labour costs \

o Remuneration for hired workers, alternative costs of family labour, external services, lease
of machinery, fuel, electricity, machinery maintenance, depreciation of machinery, alternative costs
of machinery

—  Total costs of buildings \

» Leasing, maintenance, depreciation of buildings, alternative costs of buildings

—  Total costs of land \

o Lease of land, drainage, repair of roads and fences, agricultural tax, alternative costs of own land

_‘; Total cost of milk quota \

o Leasing and depreciation of milk quota (category existing, e.g. in Canada which participates in cost
comparisons)

_‘; Other costs \

» Advisory services, insurance, other fees and liabilities, other general economic costs

Fig. 1. Categories of costs in the calculation of milk production costs in the EDF.
Source: own study based on the EDF (2015).

In this analysis, the costs of the so-called lost benefits were determined using the
same method in individual countries participating in the study. Alternative costs of
own land used in milk production were determined based on the amount of rent in
the region of the farm’s operation. Valuation of the use of capital in raising of dairy
cattle in the EDF surveys was made on the basis of interest rates on loans for non-
financial enterprises granted for a period of over 5 years. Alternative costs of the
family labour were estimated on the basis of the product of the annual workload of
family members and remuneration rates (hourly rates were calculated on the basis
of gross annual earnings in the national economy without bonuses and rewards).
A summary of the basic assumptions regarding the valuation of the involvement of
own resources in selected countries for analysis is provided in Figure 2.
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Fig. 2. Valuation of capital, family labour and the average amount of rent for arable land in selec-
ted European countries in the cost analysis of the EDF in 2016.

Source: own study based on data of the EDF.

The adopted assumptions translated directly into the costs of production factors
incurred on farms. In Sweden, Denmark and the Netherlands, labour costs in 2016
were among the highest (around EUR 24/h) and were about 4 times higher than
average rates in Portugal, Poland and the Czech Republic. The valuation of alterna-
tive costs of own forage area was made individually for each farm and was based
on the amount of rent of arable land and grassland in the area of the farm’s opera-
tion. The average amount of rent of arable land for groups of farms from individual
countries presented in Figure 2 was characterised by high diversification (higher
than in the case of labour prices). The rent of 1 ha of arable land in the Netherlands
was around EUR 720, while in the Czech Republic it was over five times lower
(EUR 130). Similarly, in the case of capital, there were large differences in interest
rates on loans in individual countries.

Basic measures used to assess economic results and the manner of their calculation
are given in Table 1. In this analysis, the results were calculated only for raising of
dairy cattle. The level of involvement of resources in this production and the share of
indirect costs were determined with farmers at the stage of data collection on farms,
based on the share of milk production value in the value of total production. The as-
sessment of economic results in milk production in the EDF featured calculation of
the so-called break-even point (BEP). It informs about the amount of revenues from
the sale of milk, which are required to cover the costs of its production. The EDF
methodology assumes that revenues obtained from milk production, but other than
the sale of milk (e.g. the sale of cattle), are ‘non-core’ activity and the farmer obtains
them at the level of production costs incurred. These revenues are deducted from the
costs of raising of dairy cattle. This way of calculating the cost of milk production
is also used in the International Farm Comparison Network (IFCN) — organisation
which compares the costs of milk production in the world (Hemme (ed.), 2018).
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Table 1

Measures used in the analysis of profitability of raising dairy cattle on farms

Detailed list

Calculation method

Total revenues

Income from an
agricultural holding

Income from
management
and risk I

Income from
management
and risk II

The value of the sale of milk and animals (including change in the value
of livestock) and other revenues related to milk production. Revenues
include subsidies related to milk production and VAT balance.

Total costs (the sum of direct costs of animal and plant production,
depreciation, general economic costs and external factors) increased
by the costs of lost opportunities of involved own land, family labour
and equity (without land).

Income from an agricultural holding after covering full economic costs
without subsidies not related to production (total revenues minus full
economic costs).

Income from management I increased by the amount of subsidies not related
to production (attributed to the forage area used in milk production).

Revenues from the sale of milk (milk price) equal to the total costs incurred
only for its production (milk price equal to total costs of raising dairy cattle
reduced by revenues other than the sale of milk).

Revenues from the sale of milk (milk price) equal to the full economic costs
incurred only for milk production (milk price equal to full economic costs
of raising dairy cattle reduced by revenues other than the sale of milk).

Breakeven point II

Source: own study based on the methodology of the EDF.

Costs and profitability of milk production on farms in 2016

Two groups of farms were covered by the analysis of the costs and profitability
of milk production: the EDF and 30 Polish farms participating in the FADN. A ter-
cile division was used within groups which means dividing entities into three cat-
egories of equal number. Full economic costs of producing 100 kg of milk (ECM?)
were adopted as the criterion for the division. The division made it possible to
present differences in production and economic parameters on farms with higher
and lower efficiency. Farms included in the lower (first) tercile (T1) accounted for
1/3 of the number of farms and were characterised by the lowest full costs of milk
production. The middle (second) tercile (T2) determined full economic costs of 2/3
of farms. Whereas the upper (third) tercile (T3) determined the highest level of full
costs incurred in other farms.

2ECM - Energy Corrected Milk (fat content is 4.3% and protein content 3.5%). The conversion of raw milk
produced on farms into a comparable product in terms of content of basic ingredients was related to com-
parisons between farms.
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The basic characteristics of farms in the EDF and the Polish group are presented
in Table 2. In the EDF group, the upper and lower terciles had 121 entities each,
while the values for middle tercile were calculated on the basis of 120 farms. The
Polish group was represented by 30 farms, and consisted of equipotent terciles
(10 farms each). These farms belong to a very important group of entities from
the point of view of milk production in Poland, which due to the economic size of
farms can be considered as medium small, medium large and large. They constitute
about 36% of entities maintaining cows in Poland, while these farms have about
74% of the cow population in Poland (GUS, 2017).

Significant differences in the production potential and the organisation of milk
production can be observed in the studied groups. The size of the herd of cows in
the Polish group was much smaller than in the EDF (about 8 times). Farms with the
lowest total costs (T1) had two times more cows in a herd than farms in the upper
terciles. The average milk yield of cows in the group of Polish farms was about
30% lower than in the EDF group, but the distance between the lower terciles of
both groups was smaller than in the case of upper terciles. Culling of cows in the
herd on the EDF farms was at a similar level in all terciles of farms and amounted
to around 28%. In the case of Polish farms, the exchange of cows in the herd was
less frequent (culling at the level of 14%) and there were large difference in its level
in the terciles of farms.

The management of land resources on the Polish farms was different than in the
case of the EDF farms both in terms of the ownership structure, the structure of the
forage area, and the intensity of its use. The share of leased land on the EDF farms
was significantly higher than on the Polish farms, which can be explained with the
difference in the size of production units. Research indicates that the role of lease
increases with UAA of a holding (Majchrzak, 2013). A feature distinguishing the
Polish group of farms from the EDF was the structure of the forage area. Produc-
tion of feed was mainly carried out on arable land (54%) and temporary pastures
(26%). On EDF farms, the forage area was mostly grassland (around 60%). The in-
tensity of use of forage area measured by cow stocking was the lowest in the upper
terciles of farms (1.4 stock unit/ha in the EDF and 1.1 stock unit/ha in PL). On the
Polish farms, the stocking was at a similar level in all terciles, while the EDF farms
of the lower and middle terciles were characterised by a much higher intensity of
land use (1.7 head/ha).

The average capital involvement (without land) for milk production in both Pol-
ish and European EDF farms was similar (nearly PLN 32 thousand/cow). In the
main part, inputs were related to the capital lock-up in machinery and buildings
(over 60%). However, it is worth noting that on the Polish farms the capital invest-
ed in machinery dominated (on average 36%), while in the EDF group, the capital
involved was mainly related to buildings and their equipment (46%). Productivity
of PLN 1 thousand of capital involved in milk production in the Polish group was
about 30% lower than on average on the EDF farms, and comparing the results of
farms from the first terciles of both groups, the difference was as high as 42% to the
disadvantage of the Polish group.
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Table 2
Basic production and economic parameters of the analysed groups of farms e
from Poland and the EDF
Detailed list Unit EDF L
ofmeasure  gEDF TI T2 T3 oPL TI T2 T3
The number of farms Pieces 362 121 120 121 30 10 10 10
Herd size stock unit/farm 235 313 236 156 30 39 32 18
Milk yield kg of ECM/cow 8,777 8,911 9,184 8,241 6,778 7,912 6,875 5,548
Culling of cows in a herd % 28 28 29 27 14 8 12 22
Forage area, including: ha 153 160 170 130 27 35 28 17
Arable land % 39 40 42 35 54 55 55 51
Permanent pastures % 35 39 32 35 20 20 18 22
Temporary pastures % 25 20 26 30 26 25 27 27
Leased area % of forage area 52 55 56 47 17 16 23 12
Rent of arable land sriENba 1728 1487 1777 1921 759 740 795 74l
Stocking of cows stock unit/ha 16 1.7 17 14 12 12 12 1.1
Land productivity t of ECM/ha 141 148 158 119 7.7 9.1 82 59
(Cv‘;‘ﬁﬁghﬁzﬁgeﬁ‘zﬁ Ging:  thousandcow 317 231 293 427 317 323 250 379
Value of buildings % 46 41 44 50 32 26 29 39
Value of machinery % 17 18 17 17 36 40 35 33
Capital productivity kg ofECN 6,888 8,508 7,087 4,983 4,852 5,036 5,858 3,663
Labour input h/cow 58 52 47 75 175 130 148 247
Labour productivity kg of ECM/h 211 229 241 165 52 76 53 29

Source: as for Figure 2.

Inputs of the labour factor in the Polish group of farms were three times higher
than the average on the EDF farms. Research shows that farms adopt the structure
of inputs, replacing more expensive factors with cheaper ones (Kusz and Misiak,
2017; Sheng, Davidson, Fuglie and Zhang, 2016).

The size of labour input on the Polish farms may result from low labour prices
compared to the majority of countries taking part in the EDF cost analyses, with
higher capital prices. Another reason for such high labour inputs on the analysed
Polish farms was low production scale.

Management of resources remains closely related to farm production costs.
In 2016 the milk prices on the market were lowfor the producers. In July 2016, the
average price of milk was only 3% higher than in the corresponding period of 2009,
which was characterised by record low prices (European Comission, 2018a).
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Table 3 includes the economic results achieved in groups of the Polish farms
and the EDF farms in 2016. Revenues from the sale of milk accounted for about
80% of the total revenues in raising of dairy cattle. Milk prices in the Polish group
of farms were on average 20% lower compared to the average EDF groups. On the
EDF farms, the lowest prices were obtained by farms from the lower tercile (PLN
120.8/100 kg of ECM) and the highest from the upper tercile (PLN 162.5/100 kg of
ECM). In the EDF, revenues from the sale of cattle accounted for around 13% of to-
tal revenues. A higher level of culling of cows in the herd on the Polish farms from
the upper tercile resulted in a higher share of revenues from the sale of cattle (22%).

On the majority of farms, direct costs accounted for over 50% of total costs in
raising of dairy cattle. On average, on the EDF farms they amounted to PLN 76/100
kg of ECM, while in the Polish group they were PLN 17 (22%) lower. On the Pol-
ish farms from the third tercile, direct costs were by PLN 22/100 kg of ECM higher
compared to other farms.

Lower general economic costs on the Polish farms resulted mainly from lower
costs of services (agricultural equipment and consultancy) as well as maintenance
of machinery and equipment. The average depreciation cost on the EDF farms was
PLN 21.6/100 kg of ECM and on the Polish farms it was higher by about PLN 4.
Both categories of costs: general economic costs and depreciation were clearly in-
creasing on farms from the second and third terciles of both groups.

The costs of using external factors on the Polish farms were lower compared to
the EDF group. This was due to the low share of leases in the forage area and the
use of only family labour in the production process.

Farms from lower terciles had lower total costs compared to farms from upper
terciles. In the EDF group, this difference was PLN 60/100 kg of ECM and on the
Polish farms PLN 50/100 kg of ECM. Total costs on the Polish farms were lower
by about PLN 45/100 kg of milk compared to the EDF group. Income from the
agricultural holding on the Polish farms from the lower and middle tercile was
definitely higher than on the European farms from the analogous terciles (PLN 28.2
in the lower tercile and PLN 17.7 in the middle tercile).

The valuation of the costs of using own land, capital and labour resources made
it possible to compare economic results regardless of the ownership structure of
production factors. Due to the fact that milk production on the Polish farms was
based mainly on own resources, alternative costs were at a definitely higher level
than on the European farms (2.5 times). A particularly high level was achieved
by alternative costs of family labour the outlay of which was three times higher.
As a result, in 2016 income from management had negative values. The addition
of subsidies not related to production in the account slightly improved the results,
but only the EDF farms from the lower tercile achieved income from management
(PLN 5.6/100 kg of milk).
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Tabl
Economic results in raising of dairy cattle in 2016 (PLN/100 kg of ECM) ble
EDF PL
Detailed list
oEDF T1 T2 T3 oPL T1 T2 T3

fotal revenues, including 1703 1500 1599 201.0 1364 1381 1293 1417

milk 138.6  120.8 1323 162.5 1102 112.7 111.1 106.9

cattle 214 198 192 252 213 172 155 313
Direct costs, including: 76.0  67.5 76.5 84.1 59.3 519 519 739

purchased feed 445 404 470 462 227 238 208 233

production of own feed 11.2 9.6 10.8 134 205 15.5 16.4 298

other direct costs 203 175 188 245 161 126 147 209

(incl. purchase of animals)
General economic costs 332 24.5 31.4 43.6 20.0 13.1 20.9 26.0
Depreciation 21.6 140 207 30.1 255 18.7 237 340
Cost of external factors 21.9 19.3 20.0 26.4 2.2 1.5 3.8 1.4
Total costs 152.7 1253 148.6 1842 1069 852 1003 1353
Alternative costs, including: 453 29.7 359 703 113.8 69.4 84.1 188.0

own land 6.5 4.6 5.8 9.2 9.4 6.9 7.7 13.7

capital involved 11.9 8.6 10.5 16.5 227 17.5 15.7 348

own labour 269 165 19.6 445 817 450 60.8 1395
Income from family farm 17.7 247 11.3 16.8 295 529  29.0 6.4
;ﬁ%";ﬂ‘f{ﬁmm management 277 5.0 246 -535 844 -165 -55.1 -181.6
Income from management 140 56 -132 344 627 -13 384 -1483

and risk 11

Source: as for Figure 2.

Total costs of producing 100 kg of milk were higher by about 30% on the EDF
farms compared to Polish farms. Their average level on the Polish farms was
PLN 80 per 100 kg of ECM, and on farms from the upper tercile did not exceed
PLN 100, i.e. it was almost as high as on farms from the lower tercile of the EDF.
Due to the inclusion of alternative costs in the calculation, the income from the sale
of milk was lower than the full costs of its production in all groups of farms.
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Fig. 3. Profitability of milk production in Polish and EDF farms in 2016.
Source: as for Figure 2.

Production and economic results of farms in selected countries
participating in the EDF

The comparisons were made between groups of farms from countries which
were represented by a minimum of 10 farms in the EDF. The number of farms rep-
resenting the analysed countries accounted for 75% of the total number of farms
participating in the EDF in 2016.

The analysed European farms were characterised by large herds of cows (Ta-
ble 4). Only in three national groups, the average herd was smaller than 100 cows,
while in Poland it was the smallest (30 head on average). Farms from Sweden and
Denmark were characterised by very numerous herds of cows and achieved the
highest milk yield (10.8 and 10.6 t of ECM), with a very high rate of culling of
cows in the herd.

Stocking of cows in national groups was characterised by a large span of values,
from 0.8 on the Swedish and Polish farms, to 2.6 stock units/ha on the Spanish farms.
The structure of forage area on the EDF farms was dominated by grassland (per-
manent and temporary). Only on the Spanish, Polish and Danish farms arable land
accounted for the majority of the area intended for the production of feed. The high-
est share of leased area intended for the production of feed was noted on the French
farms (86%). The price of rent of agricultural land in this country was the lowest
among the analysed national groups. The level of rent of agricultural land reflects,
e.g. the value of agricultural land available on the market’. The highest rents for ar-
able land were paid on the Dutch farms, and at the same time the share of leased area
in the forage area of farms was among the lowest. A different situation was noted
on the Belgian farms, where rent prices were not much lower, and the popularity of
lease was significantly higher than in the neighbouring Netherlands. One of the fac-

3 Based on the ranking of average national prices of agricultural land of the Institute of Agricultural and Food
Economics, in 2016 in selected European countries with prices of rent in countries belonging to the EDF,

a positive relationship between variables can be noted (European Commision, 2018b; Rynek ziemi, 2017).
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tors shaping the rent prices on the market is also land productivity (Swinnen, Ciaian
and Kancs, 2008). High land productivity reflects high price of rent and stocking of
cows primarily in Belgium, Denmark and the Netherlands.

Table 4
Selected production and organisational parameters of national groups
of farms and the EDF in 2016
Detailed list BE DE DK ES FR IE NL PL SE UK
The number units 20 27 18 15 45 12 42 30 31 30
Herd size stk Unitl 75 371 302 104 220 92 104 30 450 248
Milk yield CofECMI 92 94 108 101 83 62 88 68 106 7.6
Culling of cows % 30 27 31 25 31 16 27 14 38 25
% of forage
Arable land 43 48 58 77 48 2 15 54 28 15

arca

0
Permanent pastures * °L 08¢ 57 46 6 7 20 98 66 20 21 5l

Temporary pastures /*°TOM8¢ 9637 16 32 0 19 26 51 33

Stocking of cows stockunitha 2.1 15 15 26 1.1 20 21 12 08 1.8

Leased area %"iri";age 68.5 69.0 35.0 540 86.4 405 27.0 17.0 622 543
PLN/ha

Rent of arable land ~ of arable 2,894 1,790 2,541 1,244 727 2,491 3,126 759 905 2,089
land

Land productivity = tof ECM/ha 19.3 13.8 16.7 268 94 127 189 7.7 88 133

Capital involvement PLN

(without land), thousand/ 22.7 22.1 27.5 224 31.1 123 422 31.7 37.1 132
including: cow
Value of buildings % 39 47 50 40 38 43 68 32 43 27
Value of machinery % 20 19 18 19 16 16 8§ 36 14 20
Value of livestock % 29 22 20 39 22 41 13 20 18 39
Capital productivity lt;’g\IEICOI\(% 8.62 10.54 7.74 927 5776 1045 4.58 4.85 5.99 10.59
Labour input h/cow 38 42 30 62 46 32 31 175 46 35
kg of

Labour productivity ECM/h 261 238 380 185 203 214 312 52 249 231

Source: as for Figure 2.
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Capital involved in assets (without land) per one cow on the Polish farms was
on the level comparable with the French farms. In the comparison of the structure
of capital involved in the analysed countries, large deviations from the share of ma-
chinery and buildings in capital in the national groups were noticeable. The Dutch
farms were characterised by the highest capital involvement (PLN 42.2 thousand/
cow) and the value of buildings dominated in it (68%). Despite high milk yield
of cows, this resulted in the lowest capital productivity (4.58 t of ECM per PLN
thousand of capital involved in milk production). The lowest capital involvement
was noted for the Irish and British farms (PLN 12.3 and 13.2 thousand per cow,
respectively), and its structure was characterised by a high share of livestock value.
At the same time, farms from these countries were characterised by the highest
capital productivity — over 10 t of ECM/PLN 1000. Polish farms were character-
ised by the highest share of the value of machinery in capital (36%). This share was
more than twice as high as the average share on the EDF farms. As a consequence,
relatively high capital intensity with low milk production on the Polish farms led to
low capital productivity, comparable to the Dutch farms.

The average labour input per cow on the EDF farms in 2016 was 58 hours.
The highest labour input was noted for the Polish farms (175 h). In other national
groups, the labour input was ranging from 30 h per dairy cow on Danish farms to
62 h on the Spanish farms. Labour productivity was the highest especially in coun-
tries with high pay rates.

Revenues in milk production in national groups of farms were diversified (Ta-
ble 5). The range of revenues between domestic groups was PLN 37. This was
mainly due to differences in milk prices and prices of live bovine animals. The
Swedish, French and Dutch farms produced the highest revenues. The Polish farm-
ers obtained lower prices for milk produced, compared to other major milk produc-
ers in Europe (European Comission, 2018a; Wojcik, 2010).

In 2016, milk prices in the Polish group of farms were 20% lower compared to
Dutch producers. Relatively low prices of milk were also obtained by producers from
Belgium and Ireland. The sale of cattle also had a large share in the development of
total revenues, especially on Irish farms in which it accounted for 20% of the total
value of production (on Polish and Swedish farms this share was at the level of 16%).

Total costs were different, ranging from PLN 99/100 kg of ECM on the Irish
farms to PLN 158/100 kg of ECM on the Swedish farms. They were relatively
favourable on the Irish and Polish farms. This was mainly due to low direct costs
related to low costs of feeding cows. The highest total costs were incurred by the
French and Swedish farms. The French farms were characterised by high deprecia-
tion (similarly to the Polish farms), but also high costs of using external production
factors (mainly land).

Agricultural income was the most favourable in the group of the Irish and Polish
farms. The inclusion of alternative costs in the assessment of profitability of milk
production (both with subsidies and without subsidies not related to production)
indicates good condition of Irish farms and, at the same time, very bad condition
of the Polish farms.
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Selected economic results of the EDF and national groups of farms in 2016 fobles
(PLN/100 kg of ECM)

Detailed list BE DE DK ES FR 1IE NL PL SE UK

Total revenues, including: 133 147 142 157 168 144 163 136 170 157
from the sale of milk s 119 126 134 133 113 137 110 127 134
from the sale of cattle 148 17.7 155 13.6 234 290 162 213 265 194
Direct costs, including: 685 722 692 815 770 51.8 685 593 70.6 774
purchased feed 39.2 423 46.7 540 39.7 204 429 227 41.7 402

production of own feed 11.5 108 85 86 134 140 85 205 11.7 99

other direct cost

(incl. purchase 177 19.1 140 19.0 239 174 17.1 16.1 172 272

of animals)
General economic costs 30.0 482 534 435 385 274 487 20.0 59.7 453
Depreciation 23.0 151 142 127 310 96 213 255 221 113
Cost of external factors 6.4 8.9 6.4 33 9.7 9.9 59 22 5.1 8.9
Total costs 128 144 143 141 156 99 144 107 158 143
Alternative costs, 443 303 246 283 448 453 551 114 31.8 274
including:

own land 34 45 105 29 1.2 112 133 94 38 7.0

capital involved 76 72 85 55 107 69 151 227 102 88

own labour 333 186 56 199 329 27.1 267 817 178 11.6

Income from family farm 54 26 -12 160 11.8 454 18.6 29.5 12.7 138

Income from management 309 577 559 .123 330 0.1 -364 -844 -19.1 -13.6
and risk I

Income from management 575 195 143 35 185 103 -258 -627 -7.7 -6.
and risk II

Source: as for Figure 2.

Total costs of milk production on farms were characterised by high diversifica-
tion (Figure 4). Their level was ranging from PLN 68 on the Irish farms to PLN 128
on the Danish group, however, in the majority of national groups, the cost of pro-
ducing 100 kg of ECM did not exceed PLN 120. On average, alternative costs of
producing 100 kg of milk in the analysed countries (except for Poland) amounted
to approximately PLN 37. On the Polish farms, due to very large involvement of
own resources (mainly labour) in milk production, alternative costs were almost
three times higher than in other national groups. Only on the Irish farms the price
of milk covered full costs of its production. On the other farms, production was un-
profitable. Losses from milk production were ranging from PLN 12 on the Spanish
farms to PLN 84 on the Polish farms for every 100 kg of ECM.
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Fig. 4. Profitability of milk production in the national groups of EDF farms in 2016.
Source: as for Figure 2.

Conclusion

1. Research has shown that it is possible to use the data collected by the FADN
in network research conducted by the EDF. This requires either data from the
FADN system to be supplemented with data collected using the structured inter-
view or the FADN questionnaire to be supplemented with missing data.

2. A characteristic feature of farms incurring the lowest total costs was high pro-
duction scale, associated with larger herds of cows (twice) and higher milk yield
compared to farms incurring the highest costs.

3. On farms with low production costs, the area of leased UAA accounted for
more than half of the forage area, and 59% of the produced feed came from
grassland. In the Spanish, Danish and Polish group of farms, the production of
feed was mainly on arable land, and on Danish and Polish farms, additionally,
mainly on own land.

4. Farms incurring the lowest costs in raising of dairy cattle were characterised by
low capital involvement (without land) per cow. It was dominated by the value
of buildings. The Polish group of farms stood out in comparison with other
groups with the highest share of machinery value in capital and one of the low-
est capital productivity, alongside Dutch farms.

5. The analysis of costs on farms indicates that Irish and Polish farms had the low-
est total costs. The average level of these costs in the Polish group was lower
than the costs incurred on the EDF farms with the lowest full costs.

6. The valuation of own resources of farms used allowed comparing the results
achieved regardless of the origin of production factors. Income from manage-
ment and risk was achieved by farms with the lowest full costs of production
and only taking into account subsidies for raising of dairy cattle in the calcu-
lation. Among the national groups, income from management was achieved
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only by the Irish farms, while the group of the Polish farms was characterised
by the highest loss.

7. Total costs of producing 100 kg of milk on the Polish farms were lower than the
costs of the EDF farms from the lower tercile. After taking into account alterna-
tive costs, milk production was profitable only in the group of the Irish farms.
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WYNIKI PRODUKCYIJINE I EKONOMICZNE
GOSPODARSTW MLECZNYCH
NALEZACYCH DO EUROPEJSKIEGO STOWARZYSZENIA
PRODUCENTOW MLEKA W 2016 ROKU

Abstrakt

Celem oracowania byto sprawdzenie mozliwosci uzyskiwania danych z sys-
temu FADN do ankiety EDF oraz porownanie wynikow ekonomicznych osig-
ganych przez gospodarstwa mleczne z wybranych krajow UE w 2016 roku
z zastosowaniem metodyki stosowanej przez EDF. Celem dodatkowym byto
okreslenie progu rentownosci produkcji mleka na poziomie kosztow ogolnych
oraz pelnych. Do analizy wykorzystano dane srednie z gospodarstw EDF i gru-
py polskich gospodarstw. Gospodarstwa podzielono na tercyle ze wzgledu na
wysokoS¢ ponoszonych petnych kosztow produkcji w chowie bydta mlecznego.
Analizie poddano rowniez srednie wyniki krajowe w ramach EDF w 2016 roku.
Miarami oceny wynikow byt poziom dochodu z gospodarstwa rolniczego oraz
dochodu z tytutu zarzgdzania i ryzyka w chowie bydta mlecznego. Ocenie pod-
dano rowniez dwa progi rentownosci wytworzenia 100 kg mleka na poziomie
przychodow ze sprzedazy mleka pokrywajgcych koszty ogolne oraz petne. Naj-
nizsze petne koszty produkcji ponosity gospodarstwa charakteryzujgce sie duzq
skalg produkcji, liczbg krow w stadzie oraz wydajnoscig mleczng. Gospodar-
stwa te charakteryzowaly si¢ wiekszym udziatem uzytkow zielonych niz gruntow
ornych w powierzchni paszowej. Polskie i irlandzkie gospodarstwa charakte-
ryzowaty sie najnizszymi kosztami ogolem w chowie bydtla mlecznego sposrod
analizowanych krajow. Na podstawie wynikow obejmujgcych kalkulacje kosz-
tow wykorzystania wlasnych czynnikow w produkcji mleka nalezy stwierdzi¢, ze
polskie gospodarstwa osiggaly najnizszy dochod z tytutu zarzqdzania i ryzyka.
Poza gospodarstwami irlandzkimi produkcja mleka w analizowanych krajach
w 2016 roku byta nierentowna.

Stowa kluczowe: rentownos¢, gospodarstwo mleczne, koszty produkceji mleka, dochod
z gospodarstwa rolniczego.
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