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Abstract: A reassessment of factors related to milk production economics is needed because of continuing genetic im-
provements within the main dairy breeds and changes in farm management and the economic environment. Therefore,
in this study, we aimed to evaluate the development of economic indicators between 2016 and 2020 on Czech dairy
farms that kept either Czech Fleckvieh or Holstein breeds and that had different average milk yields. We used a ques-
tionnaire to obtain data from 66 dairy farms from different regions of the Czech Republic. The farms were divided into
four groups according to breed and 2016 milk yield. Production costs increased during the period in all groups by 13%
to 17% because of increasing milk yields, the associated higher feed consumption and increasing input prices. We ob-
served a higher annual growth rate of costs per litre of milk on farms with above-average milk yields compared with
the groups with below-average yields. The highest profitability before subsidies was achieved on farms with Holstein
cows and above-average milk yields. Higher-income over feed costs were consistently observed in groups with higher
milk yields. Because of low farm gate milk prices, profitability was significantly lower across all groups during 2016 than
in other years.
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Raw cow's milk is one of the most important com-
modities in the world's agricultural markets (Simo
et al. 2016). Milk production has a long tradition in the
Czech Republic (CR) and has always been considered
an integral part of livestock production and the en-
tire agricultural sector. A significant milestone in the

development of Czech agriculture was the CR's ac-
cession to the European Union (EU) in 2004. Since
then, the milk production sector can be characterised
by a decrease in the number of milking cows, which,
however, is compensated by an increase in milk yield
(Zakova Kroupova 2016), which is reflected in the
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steadily increasing domestic production of cow's milk,
a significant part of which is exported each year (Sva-
tos et al. 2013; Pohlova et al. 2018). Between 2016 and
2020, dairy cow numbers decreased by 2.8%, but milk
yields increased by 9.7%, resulting in a 6.6% increase
in total milk production (Eurostat 2022). A similar
trend of increasing milk production accompanied
by diminishing dairy cow numbers has been seen in the
EU (Bérawski et al. 2020) and in most developed coun-
tries (Buleca et al. 2018). In the EU-27 (28 member
states acceded to the EU in the years 1952-2013 with-
out Great Britain), there was a 5.1% decrease in dairy
cow numbers between 2016 and 2020, while milk yield
and, consequently, total production increased by 9.5%
and 3.9%, respectively (Eurostat 2022).

The profitability of production is significantly af-
fected by fluctuations in milk purchase prices in the
CR (Rudinskaya and Boskova 2021), as well as in most
EU countries (Beldycka-Bérawska et al. 2021). Milk
purchase prices are considered one of the main factors
influencing the economic efficiency of milk produc-
tion (e.g. Syrtcek et al. 2019; Bérawski et al. 2021) and
reflect the situation in the European and international
milk markets (Beldycka-Bérawska et al. 2021). Price
variability is due to fluctuating supply and demand
on the market depending on the actual volume of milk
on offer and the consumption of milk and dairy prod-
ucts. The economics of production is also significantly
affected by the nearly constant increase in input prices
and production costs. These production costs have been
increasing in recent years both in the CR (e.g. Dou-
cha et al. 2012; Syrticek et al. 2019) and on average
in EU countries (European Milk Board 2021), as well
as in the United States (USDA 2022).

In addition to profitability, the income over feed
costs (IOFC) indicator is also used as a suitable alter-
native for assessing the economic efficiency of farms
(Wolf 2010). IOFC measures milk sales against feed
costs (Ribeiro 2008), which are considered the high-
est cost item (Glavié et al. 2021). Because of the vola-
tility in feed and milk markets, using IOFC appears
to be more beneficial than simply evaluating feed costs
per cow (Buza et al. 2014).

Economic indicators are also strongly influenced
by the breed used and the level of performance within

IOFC =

(marketed milk production per year x average milk price in EUR per L) — feed costs
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the given breed. As previously reported, there are sig-
nificant differences between the most commonly used
breeds in the CR [i.e. between Czech Fleckvieh (C) and
Holstein (H)], both in production and economic indi-
cators (Wolfova et al. 2007). Because of continuing ge-
netic improvements within these breeds and changes
in farm management and the economic environment,
areassessment of the factors related to milk production
economics is needed. Therefore, our objective in this
study was to evaluate the development of economic in-
dicators between 2016 and 2020 on Czech dairy farms
that kept either the C or H breed and that had different
average milk yields.

MATERIAL AND METHODS

Data. Using a questionnaire, we obtained data from
dairy farms in the CR for the years 2016 to 2020. Only
farms with either C or H cows that provided complete
data throughout the entire evaluation period were
included in the study. Overall, we analysed produc-
tion and economic data from 66 farms from differ-
ent regions of the CR. The study included data from
an average of 36 995 cows per year, which represents
approximately 10% of the dairy cow population in the
CR (Eurostat 2022).

Methods. We calculated total costs as the sum of all
reported cost items. We deducted the value of second-
ary outputs from total costs and termed this value 'costs
after deduction'. We defined secondary outputs of ani-
mal production as the value of calves (EUR 114.4 per
calf) and manure (EUR 27.8 per cow and year) (Syrtaicek
et al. 2019).

Depreciation included that of cows and other as-
sets. For the study, overheads also included energy
costs and the cost of property and cow insurance.
We calculated costs per cow according to the average
number of cows in a herd within a given year and per
100 L of milk sold according to the sales volume of the
dairy. Profit is the difference between milk sales rev-
enue and costs after deductions and does not include
subsidies. We determined profitability as the ratio be-
tween profit and costs after deductions. We calculat-
ed the IOFC in EUR per feeding day according to the
following formula:

number of feeding days

where: IOFC - income over feed costs.
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Table 1. Basic characteristics of farm groups evaluated

Indicators G1 G2 G3 G4
Number of farms 9 15 21 21
Average agricultural land area (ha) 2251 1847 2 024 3398
Average number of dairy cows 566 472 460 722
Number of dairy cows per 100 ha of agricultural land 25.2 25.5 22.7 21.2
Number of dairy farm workers 11 10 11 16
Dairy cows per worker 53.7 44.9 40.1 44.5

G1 - Czech Fleckvieh — annual milk yield < 7 000 L per cow; G2 — Czech Fleckvieh — annual milk yield = 7 000 L per cow;
G3 — Holstein — annual milk yield < 9 500 L per cow; G4 — Holstein — annual milk yield = 9 500 L per cow

Source: Authors' own calculations

We divided farms into four groups (G1-G4) accord-
ing to the breed (C and H) and milk yield achieved
in 2016. The average annual milk yield in the popula-
tion (ICAR 2021) was taken into account when divid-
ing farms into below-average milk yield [< 7 000 L for
C (G1) and < 9 500 L for H (G3)] and above-average
milk yield [> 7 000 L for C (G2) and = 9 500 L for
H (G4)] groups. The basic characteristics of the farm
groups evaluated are presented in Table 1.

We obtained farm price and cost data in CZK and sub-
sequently converted them to EUR at the average exchange
rate for the period under review of 1 EUR = 26.2 CZK (Eu-
rostat 2022).

Statistical analysis. We analysed data separately
according to breed by using a mixed linear model
with repeated measures (MIXED procedure of SAS).
We structured the final model to determine the combined
effect of group x year, with the farm entered as random.
We summarised random (co)variances between years
within the farm using a residual R matrix (block diago-
nal with autoregressive covariance structure of order 1).
We estimated parameters using the restricted maximum
likelihood method. Least squares means of simple effect
slices (by group) were calculated, and multiple compari-
sons were made with P values adjusted using the Tukey
procedure. We calculated Pearson correlations by using

Group 1 (G1)
N=9

Czech Fleckvieh
Milk yield < 7 000 L per cow

Group 2 (G2) Czech Fleckvieh

Farms (N = 66) were divided
into 4 groups G1-G4

between 2016 and 2020)

N=15 Milk yield = 7 000 L per cow
Group 3 (G3) Holstein
N=21 Milk yield < 9 500 L per cow

Questionnaire (production and

economic data evaluated repeatedly

Group 4 (G4)
N=21

Holstein
Milk yield = 9 500 L per cow

The development of economic indicators
between 2016 and 2020 was calculated
for each group separately for comparison

Analysis using a mixed linear model
with repeated measures (SAS)

Figure 1. Diagram of data and methods used

Source: Authors' own elaboration
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the CORR procedure of SAS. The overall description
of the method used is shown graphically in Figure 1.

RESULTS AND DISCUSSION

Development of milk production costs per cow
and year. The main milk production indicators dur-
ing the period concerned are given in Table 2. In most
cases, a tendency for a year-on-year increase in milk
yield was recorded in all groups. We observed higher
milk yields (P < 0.05) in 2020 than in 2016 in H herds
(groups G3 and G4). Despite some year-on-year differ-
ences, there was no clear trend in fat and protein con-
tent. The farm gate milk price was lowest in 2016 and
highest in 2019.

As milk yields have increased, the total milk produc-
tion costs have also increased (Table 3). Total costs af-
ter deduction per cow and year were higher (P < 0.05)
in 2020 than in 2016 in groups G2, G3 and G4 by 16%,
17% and 15%, respectively. This increase indicates an-
nual growth rates of 3.9%, 3.9% and 3.7%, respectively.
For the G1 group, we observed a significant differ-
ence of 17% (P < 0.05) between 2017 and 2020 (growth

Table 2. Main milk production indicators

https://doi.org/10.17221/381/2022-AGRICECON

rate of 5.5%). Based on the data from the whole set,
we found a positive correlation between milk yield and
costs (r=0.763; P < 0.001). In all groups, feed costs were
the highest cost item (41% to 43% of total costs on av-
erage), which is consistent with the findings of many
authors (e.g. Glavic et al. 2021). The cost increase asso-
ciated with higher milk yields is mainly due to greater
feed consumption. Still, it is also caused by increasing
input prices (feed, labour, investment, energy). Cost
increases were particularly evident in 2019 and 2020,
with the largest increase in purchased feed costs.
The average overall price increase in the CR was 2.2%
(Eurostat 2022), indicating that costs per cow per year
have increased faster than inflation in the CR during
the past five years for the farms assessed.

Compared with the results in our study, results from
earlier studies have shown slightly lower annual growth
rates for costs per cow per year in the CR. Doucha
et al. (2012) reported a yearly cost growth rate of 2.9%
between 2004 and 2013, and between 2007 and 2014,
the cost growth rate was estimated at 3.2% (Krpalko-
va et al. 2017). The results of the Institute of Agri-
cultural Economics and Information (IAEI) showed

Indicator Unit Group 2016 2017 2018 2019 2020 SEM
Gl 6 4842 6 403? 6 828° 6 807 7 204° 166
Annual milk L/ cow G2 7777 7 941 8138 7923 8220 162
yield G3 8763 8 7952 90512 9 0412 9432P 170
G4 10 219° 10 435 10 573 10 4172 10 821° 175
Gl 6 270 6185? 6 585P 6 5972 6 994P 176
Annual milk L/ cow G2 7526 7739 7 920 7720 8019 172
sales G3 8 484° 8 547° 8813° 8 824° 9 209" 180
G4 9 9452 10 193 10 301 10 155° 10 586° 186
Gl 3.59 3.62 3.62 3.62 3.61 0.03
G2 3.552 3.60% 3.59% 3.63" 3.60% 0.03
Protein %
G3 3.43 3.43 3.42 3.44 343 0.02
G4 3.372 3.38% 3.382P 3.43P 3.392 0.02
Gl 4.10 4.07 4.03 4.03 4.08 0.04
Fat % G2 4.09? 4.01%° 3.93P 3.99%" 4.02% 0.04
G3 3.91 3.93 3.88 3.91 3.94 0.04
G4 3.80 3.77 3.78 3.86 3.84 0.04
Gl 26.35 33.46" 33.65"° 34.36° 33.68"° 0.26
) ) G2 26.14° 33.32° 33.28" 34.23¢ 33.42° 0.25
Milk price EUR/100L . b b . b
G3 25.31 32.71 32.72 33.58 32.52 0.18
G4 25.36% 32.64° 32.82° 33.79¢ 32.55P 0.19
a,b,c

values within a row with different superscripts differ significantly at P < 0.05; SEM — standard error of the mean;

G1 — Czech Fleckvieh — annual milk yield < 7 000 L per cow; G2 — Czech Fleckvieh — annual milk yield > 7 000 L per cow;
G3 - Holstein — annual milk yield < 9 500 L per cow; G4 — Holstein — annual milk yield > 9 500 L per cow

Source: Authors' own calculations
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Table 3. Costs and profit before subsidies in EUR per cow and year
Indicator Group 2016 2017 2018 2019 2020 SEM
G1 851 877 960 1024 1048 57
G2 1148 1132 1156 1283 1310 56
Feed costs
G3 12120 1258 12542 1338® 1405° 50
G4 13332 1 3422 1392 1468 1531¢ 51
G1 297 350 327 336 334 36
G2 400 380 410 451 466 35
Labour costs
G3 426 420 433 460 492 30
G4 389 399 413 415 437 31
Gl 380 351 380 420 408 36
o G2 348 348 354 358 381 35
Depreciation
G3 411 430 447 434 475 31
G4 452 453 451 455 473 32
G1 133 137 136 144 147 12
Veterinary and G2 122 118 126 145 154 12
breeding costs G3 185 191 189 208 222 13
G4 186% 179 193 2082 226° 13
Gl 348 308 338 395 367 61
G2 384 374 402 408 408 60
Overheads
G3 408 436 409 419 465 45
G4 487 525 555 529 515 47
G1 2219% 2 154° 2 348% 2521° 2 500 97
G2 2619° 2 645° 2768 2 960" 3020 95
Total costs b b b
G3 2916 3 026° 3 068° 3186 3 369° 88
G4 3103 3203% 3 339" 3 447 3557¢ 91
G1 2083 2015° 2211 2380 2358 96
Total costs G2 2470° 2498 2 620% 2812° 2 875" %4
after deduction G3 2773 2 881% 2928% 3 048" 3231° 88
G4 2956 3 060° 3194 3303 34124 90
Gl -429° 54P 4b -114% -5b 91
G2 -502° 80P 17° -169% -198® 89
Profit
G3 -625° -87> -44b -83b -236° 77
G4 -438° 267° 185b¢ 127b¢ 35¢ 79
a,b,c,d

values within a row with different superscripts differ significantly at P < 0.05; SEM - standard error of the mean;

G1 — Czech Fleckvieh — annual milk yield < 7 000 L per cow; G2 — Czech Fleckvieh — annual milk yield > 7 000 L per cow;
G3 - Holstein — annual milk yield < 9 500 L per cow; G4 — Holstein — annual milk yield > 9 500 L per cow

Source: Authors' own calculations

a slightly greater annual growth rate in costs during
the same assessment period (2016—2020) as that of our
study (IAEI 2022). For the 145 to 150 farms evalu-
ated in the CR, TAEI reported a cost increase per cow
of 21% for the entire four-year period, corresponding
to an annual cost growth rate of 5.0%. Dairy operations
of a similar size with herd management methods simi-
lar to those in the CR are found in Slovakia, for which
Michalickovd et al. (2014) reported an increase in milk

production costs of 6.4% per year for 22 to 27 farms be-
tween 2007 and 2011, which is higher than in our study
because of the rise in feed costs between 2010 and 2011.

Data from the European Milk Board show an aver-
age cost increase for 26 EU countries (excluding Greece
and Cyprus but including the United Kingdom) be-
tween 2016 and 2019 of EUR 4.56 per 100 kg of milk,
which means 11.2% in total and an average of 3.6% per
year (European Milk Board 2021). According to the
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Farm Accountancy Data Network (FADN) database
(FADN 2022), between 2016 and 2020, the total costs
of dairy farms in the EU-27 increased by 13.3% and
3.2% on average per cow and year, respectively, which
is slightly lower than the results in our study. Germany,
France, the Netherlands, Italy and Poland are among the
biggest milk producers in the EU each year. These five
countries accounted for 67% (Eurostat 2022) of total
EU milk production in 2020, and their annual average
growths in cost per cow and year were 4.2%, 1.7%, 2.8%,
3.1% and 2.6%, respectively, between 2016 and 2020
(FADN 2022). Of 25 EU countries (excluding Greece
and Cyprus), 22 had higher cost increases than infla-
tion during the period (Eurostat 2022).

Feed and labour costs. In all groups, feed costs were
the highest cost item (41%—43% of the total on aver-
age) (Table 3), which is consistent with those from
many other reports (e.g. Glavic¢ et al. 2021). In addition,
the increase in feed costs also had one of the highest
growth rates among those for all cost items. In groups
G3 and G4, the rise in feed costs between 2020 and
2016 was statistically significant (P < 0.05) and at the
borderline of significance for G1 (P = 0.05). We ob-
served a positive relationship between feed costs and
total costs in all groups (r = 0.805; P < 0.001 for the
whole data set). In particular, the cost of purchased
versus self-produced feeds increased greatly (34.9%
vs. 6.8%). Self-produced feeds are valued at an intra-
company price, which generally does not reflect the
market price. The increase in feed costs was caused
not only by greater feed consumption related to higher
milk yield [there was a correlation (r = 0.740; P < 0.001)
between milk yield and feed costs for the whole data
set] but also by the increase in unit prices of feedstuft.
Over the years, average prices per unit of forage and
concentrates increased by 22.2% and 10.2% on the
farms analysed. Even on average across the country,
there is an apparent increase in the price of feed com-
ponents. For example, the prices of soft wheat, barley
and oats increased by 15%, 7% and 29%, respectively,
between 2016 and 2020, and the price of haylage in-
creased by 25% (Eurostat 2022).

In this study, for the various groups, labour costs per
cow per year in 2020 were numerically higher by 12%
to 16% (i.e. increased by 3.0% to 4.0% per year) than
in 2016. Previously published articles in which the au-
thors assessed the development of labour costs in the
CR reported slightly lower growth rates. Krpalkova
etal. (2017) reported an increase in labour costs of 2.4%
peryear between 2007 and 2014, and Syracek etal. (2019)
reported increases of 2.3% and 1.6% per year between
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2012 and 2017 for C and H breeds, respectively. How-
ever, according to the current IAEI results (IAEI 2022),
the growth rate between 2016 and 2020 was 3.5% per
year and, thus, was similar to our findings.

Between 2016 and 2020, average wages in the
whole agrarian sector in the CR increased by 30%
(i.e. by an average of 7.9% per year) (ILOSTAT 2022).
That is faster than the growth rate of labour costs in our
study. Across the EU countries, the average hourly
wage in the dairy sector increased by 3.5% per year be-
tween 2016 and 2020 (FADN 2022). The average num-
ber of staff members decreased by 2.3% in our study,
probably because of increased automation and labour
efficiency, which may partly explain why, despite faster
wage growth in the agrarian sector as a whole, labour
costs increased less on the farms evaluated.

Development of milk production costs per litre
of milk. Because of the increased milk yield, the costs
per litre of milk sold had a slower growth rate in our
study than the cost per cow per year (Table 4). We ob-
served statistically significant differences (P < 0.05) be-
tween 2016 and 2020 in total costs only in the group
of high-yielding H cows (G4). The annual growth rates
in costs after deduction per litre of milk were 0.6%,
2.4%, 1.8% and 2.0% in groups G1 to G4, which were
slightly lower than the annual inflation rate in the CR,
an exception being the rate for group G2. Milk produc-
tion increased less by 2020 for farms with above-aver-
age milk yields in 2016 (G2 and G4) than for groups
starting with below-average milk yields (G1 and G3).
The largest increase in milk yield occurred in group G1.
Even though higher total costs substantially offset this
increase, the growth rate in costs per litre was, there-
fore, the lowest among the groups evaluated.

Between 2007 and 2014, the annual growth rate
in cost per litre of milk for Czech dairy farms was 1.2%
(Krpalkova et al. 2017). The IAEI's reported growth
rate from 2016 to 2020 of 1.7% was similar to the re-
sults of our study (IAEI 2022). Moreover, according
to data from FADN, cost growth averaged 1.3% per year
in the EU-27 between 2016 and 2020 (FADN 2022),
which was similar to the average inflation rate in these
countries (Eurostat 2022). The cost growth was slightly
higher (at 2.2%) between 2016 and 2020 in the United
States, according to the U.S. Department of Agricul-
ture (USDA 2022).

Development of profitability and the IOFC.
The level of profitability and the IOFC depend on milk
purchase prices. There was a clear positive relationship
between the milk price and profit per cow and year
or per litre of milk (r = 0.500 and » = 0.499, respectively;
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Table 4. Costs and profit before subsidies in EUR per 100 L of milk sold
Indicator Group 2016 2017 2018 2019 2020 SEM
Gl 13.64 14.27 14.70 15.53 15.07 0.76
G2 15.23 14.63 14.61 16.61 16.36 0.74
Feed costs b b b b
G3 14.27° 14.71° 14.19° 15.12 15.25° 0.42
G4 13.37%P 13.10% 13.45% 14.39° 14.36° 0.43
G1 4.76 5.68 5.01 5.24 4.91 0.56
G2 5.33 4.91 5.20 5.88 5.85 0.55
Labour costs
G3 5.16 4.98 4.97 5.25 5.41 0.35
G4 3.90 3.92 4.03 4.12 4.13 0.37
G1 6.02 5.65 5.77 6.32 5.81 0.48
G2 4.65 451 4.50 4.64 4.74 0.47
Depreciation
G3 4.86 5.05 5.03 4.91 5.16 0.31
G4 4.55 4.46 4.41 4.51 4.49 0.32
G1 2.11 2.20 2.07 2.20 2.12 0.17
breeding costs G3 2.19 2.25 2.17 2.39 2.42 0.14
G4 1.88 1.76 1.87 2.05 2.14 0.15
Gl 5.59 5.08 5.21 6.09 5.22 0.80
G2 5.09 4.82 5.04 5.21 5.04 0.78
Overheads
G3 4.85 5.17 4.68 4.79 5.12 0.50
G4 4.96 5.22 5.47 5.25 4.93 0.52
Gl 35.58 35.12 35.92 38.47 36.00 1.25
G2 34.78 34.17 34.97 38.25 37.66 1.23
Total costs
G3 34.55 35.54 34.85 36.15 36.75 0.87
G4 31.26% 31.46% 32.49%¢ 33.99¢ 33.64"° 0.90
G1 33.39 32.85 33.82 36.31 33.96 1.24
Total costs G2 32.79 32.27 33.10 36.33 35.85 1.22
after deduction G3 32.86 33.84 33.25 34.58 35.24 0.87
G4 29.79* 30.05%° 31.09%>¢ 32.57¢ 32.27%¢ 0.89
G1 -7.042 0.61° -0.18° -1.95° -0.29" 1.26
G2 -6.65 1.05° 0.18" -2.10% -2.44%° 1.24
Profit
G3 -7.56 -1.13° -0.53P -0.99° -2.72b 0.85
G4 —4.432 2.59P 1.74° 1.23° 0.28" 0.87
a, b, c

values within a row with different superscripts differ significantly at P < 0.05; SEM — standard error of the mean;

G1 — Czech Fleckvieh — annual milk yield < 7 000 L per cow; G2 — Czech Fleckvieh — annual milk yield > 7 000 L per cow;
G3 - Holstein — annual milk yield < 9 500 L per cow; G4 — Holstein — annual milk yield > 9 500 L per cow

Source: Authors' own calculations

P < 0.001). In 2016, there was a surplus of milk across
the EU because of its large supply, which was reflected
in low milk prices in both the EU and CR. The milk
price in 2016 was significantly (P < 0.05) lower than
in the other evaluated years in all groups of farms
analysed (Table 2). The price increased significantly
between 2017 and 2019 (P < 0.05). Although the price
of milk also had been expected to increase in 2020 be-
cause of the global pandemic and its effects on con-

sumer behaviour (Aday and Aday 2020), there was,
instead, overproduction of milk in the EU that, in turn,
resulted in a year-on-year decrease in milk price. Its
annual average then remained similar to those seen
in 2017 and 2018.

Among the farms evaluated, groups G1, G2 and G4
achieved the highest positive profitability in 2017 (Fig-
ure 2). H-breed farms with below-average milk yields
(G3) always had negative profitability on average. To-
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Figure 2. Development of profitability for dairy farms in the Czech Republic

b ¢yalues within a breed and milk yield group with different superscripts differ significantly at P < 0.05; G1 — Czech
Fleckvieh — annual milk yield < 7 000 L per cow; G2 — Czech Fleckvieh — annual milk yield > 7 000 L per cow; G3 — Hol-
stein — annual milk yield < 9 500 L per cow; G4 — Holstein — annual milk yield > 9 500 L per cow

Source: Authors' own elaboration

tal costs per cow and year were higher for this group
than for G1 and G2 with C cows. The low milk yield
compared with G4 with high-yielding H cows resulted
in low sales that did not cover the total costs. In con-
trast, except for the 2016 results, H farms with above-
average milk yields (G4) consistently achieved positive
profitability. These results confirmed that higher per-

formance in cows with high milk yield potential (G4)
is economically more profitable, consistent with results
from earlier reports (Syrtcek et al. 2019). Profitabil-
ity before subsidies in the EU (FADN 2022) was also
strongly affected by fluctuations in the purchase price
of milk and, on average across the 27 EU countries,
it was negative in every year from 2016 to 2020 (-26%,
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Figure 3. Development of IOFC (income over feed costs) indicator for dairy farms in the Czech Republic

&b yalues within a breed and milk yield group with different superscripts differ significantly at P < 0.05; G1 — Czech
Fleckvieh — annual milk yield < 7 000 L per cow; G2 — Czech Fleckvieh — annual milk yield > 7 000 L per cow; G3 — Hol-
stein — annual milk yield < 9 500 L per cow; G4 — Holstein — annual milk yield > 9 500 L per cow

Source: Authors' own elaboration
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-13%, -19%, —19% and -20%, respectively). The main
reason for the negative and lower profitability in the
EU than in the evaluated farms in the CR was higher
production costs on average.

In 2016, because of the low milk price, the IOFC was
significantly lower (P < 0.05) for all farm groups than
in the other years analysed (Figure 3). Year-on-year
differences in the IOFC between 2017 and 2020 were
minor and insignificant. In agreement with the find-
ings of Némeckova et al. (2015), within the same breed,
a greater IOFC was always observed in the group with
higher milk yield. It is evident that the IOFC is related
more to milk price (r = 0.573; P < 0.001) than to feed
cost per cow and year (r = 0.278; P < 0.001).

CONCLUSION

It is clear that milk production costs in the CR and
other EU countries have been gradually increasing
in recent years because of the increase in milk yields and
the associated higher feed consumption, as well as in-
creasing prices for inputs such as feed and labour. In the
CR and other EU countries, milk production costs have
been gradually increasing in recent years because of the
increase in milk yields and the associated higher feed
consumption, as well as increasing prices for inputs
such as feed, labour, energy and investment. Compared
with annual inflation in the CR, the cost increase per
cow and year was higher in all the groups evaluated
but lower per litre of milk because of increasing milk
yields. We observed a higher annual growth rate of cost
per litre of milk in the groups with above-average milk
yield (G2 and G4) than in those with below-average
milk yield (G1 and G3). However, the level of milk yield
is approaching its limit. In the future, it will probably
be impossible to cover the ever-higher costs caused
by inflation with higher milk yields. Although the total
costs of the evaluated farms in the CR and, on average,
in the EU have clearly increased, no significant upward
trend in milk prices has been observed. 2016 has been
described as a crisis year for dairy farmers, with low milk
prices due to European overproduction causing consid-
erable losses across the sector. In 2020, however, the
price was similar to that in 2017, and the average profit
before subsidies decreased because of the increasing
costs. Economic factors will greatly influence the future
development of the dairy sector. Without an adequate
level of profit, dairy operations will not be able to devel-
op further, contend with market fluctuations and invest
in new technologies. In such a situation, dairy farmers
may choose to engage in another business.
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