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Profitability development of key Czech agricultural 
commodities in the period 2002–2006

Vývoj rentability klíčových zemědělských komodit v ČR 
v období 2002–2006
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Abstract: The paper examines development of Czech agriculture through profitability of the 10 chosen most important 
commodities (wheat, barley, rapeseed, sugar beet, potatoes, dairy cows – milk, cattle fattening, suckler cows, pigs fatte-
ning, poultry – fattening broilers) in the time horizon 2002–2006. The aim of the paper is to give an objective information 
about the influence of agrarian policy on the development of agricultural commodities, especially with reference to the 
comparison of changes in the pre-accession (period I = 2002–2003) and in the after-accession of the CR to the EU (period 
II = 2004–2006). This deals with the economic position of Czech producers related to the most considerable commodities 
of Czech agriculture through 2 indicators, profitability without supports (R–S) and profitability with supports (R+S). There 
was proved that profitability R+S in the period I was positive for most plant commodities while it was negative for most 
animal commodities. In connection with the membership of the CR in the EU, agricultural supports significantly increased 
for nearly all commodities as the consequence of applying the Common Agricultural Policy (CAP) on Czech agriculture. 
Therefore, there were monitored in the period II important positive changes of the indicator R+S for most commodities. 
For the average of the Czech Republic, there were obtained the following values of R+S in the period I, resp. period II: 
wheat 2.6%, resp. 24.9%, barley 27.7%, resp. 39.8%, rapeseed –18.0%, resp. 23.4%, sugar beet 9.1%, resp. 41.4%, potatoes 
10.5%, resp. 2.5% (the only one case of decrease), milk 2.1%, resp. 8.5%, fattening cattle –14.6%, resp. –3.6%, suckler cows 
–8.8%, resp. 19.7%, fattening pigs –5.5%, resp. –1.2%, fattening broilers –2.9%, resp. 0.1%.

Key words: common agricultural policy, agricultural commodities, economics, costs, producer prices, profitability, sup-
ports

Abstrakt: Článek zkoumá vývoj českého zemědělství prostřednictvím rentability 10 vybraných nejvýznamnějších komodit 
(pšenice ozimá, ječmen jarní, řepka ozimá, cukrovka, brambory konzumní, dojnice – mléko, skot – výkrm, krávy bez tržní 
produkce mléka, prasata – výkrm, drůbež – výkrm brojlerů) v časovém horizontu 2002–2006. Cílem článku je podat objek-
tivní obraz vlivu agrární politiky na vývoj zemědělských komodit zejména s ohledem na porovnání změn v předvstupním 
období (období I = 2002–2003) a v období po vstupu ČR do EU (období II = 2004–2006). Jde zejména o vystižení pozice 
českých producentů v oblasti výroby nejvýznamnějších komodit českého zemědělství za pomoci indikátorů rentability bez 
podpor (R–S) a rentability s podporami (R+S). Rentabilita R+S v období I vykázala kladné hodnoty u většiny rostlinných 
komodit a záporné hodnoty u většiny živočišných komodit. V souvislosti s členstvím ČR v EU došlo k výraznému zvýšení 
podpor českých producentů v rámci Společné zemědělské politiky (CAP). Rentabilita R+S tak vykázala výrazné zlepšení 
hodnot u téměř všech sledovaných komodit. Za ČR celkem byly vypočteny následující hodnoty indikátoru R+S v období I, 
resp. v období II: pšenice 2,6 %, resp. 24,9 %, ječmen 27,7 %, resp. 39,8 %, řepka olejná –18,0 %, resp. 23,4 %, cukrovka 9,1 %, 
resp. 41,4 %, brambory 10,5 %, resp. 2,5 % (jediný případ poklesu), mléko 2,1 %, resp. 8,5 %, výkrm skotu –14,6 %, resp. 
–3,6 %, krávy bez tržní produkce mléka –8,8 %, resp. 19,7 %, výkrm prasat –5,5 %, resp. –1,2 %, výkrm brojlerů –2,9 %, 
resp. 0,1 %.

Klíčová slova: společná zemědělská politika, zemědělské komodity, ekonomika, náklady, ceny zemědělských výrobců, ren-
tabilita, podpory
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Agriculture is an important branch of national econ-
omy not only from the point of view the population 
nutrition, but also from the point of view maintain-
ing of landscape, keeping of environment and rural 
development, generally called multifunctionality of 
agriculture.

Multifunctionality is then significant phenomenon 
that is connected especially with targeting of supports 
to fulfilling of the mentioned functions. 

Doucha, Foltýn (2008) discussed effects of agri-
cultural multifunctionality in the period before and 
after accession of CR to the EU through a set of in-
dicators for 3 elementary axes, namely economic 
efficiency, relation to environment and relation to 
rural development.

In this paper the attention is focused on assessment 
of the axe 1 – economic efficiency of agricultural 
production as well in the period before and after 
accession of CR to the EU.

In this paper, economic development of the Czech 
agriculture in the period 2002–2006 is analysed 
through the profitability of 10 most important com-
modities (wheat, barley, rapeseed, sugar beet, potatoes 
for consumption, dairy cows – milk, cattle fatten-
ing, suckler cows, pigs fattening, poultry – fattening 
broilers). 

For the branch of agriculture, the accession of the 
CR to the EU has meant an important change of 
the hitherto agrarian policy, which changed from 
the purely national (Czech) agrarian policy to the 
European Common Agricultural policy (CAP). The 
CAP represents especially the common principles and 
purposes of agrarian policy, and at the same time, it 
is superior to national policies and includes common 
rules and conditions for the administration of supports 
to farmers of all member states with maintaining some 
national specificities of the short-term character (e.g. 
the sequential approximation of direct payments of 
farmers in the new member states to the conditions 
of farmers in the EU 15) or the long-term character 
(e.g. supports of the state-aid type). 

From this reason, the time horizon 2002–2006 was 
divided into the period before the accession of the 
CR to the EU (period I: years 2002–2003), and the 
period after the accession (period II: 2004–2006), for 
searching for the principal changes, which occurred 
in the period II as compared to the period I in Czech 
agriculture represented by the above-mentioned 
commodities.

On the base of these circumstances, the main goal 
of this paper is to give objective information about 
the impact of agrarian policy on the development of 
agricultural commodities and economic position of 
Czech producers in the period I and II. 

For the chosen commodities and both periods, the 
approach was selected which considers the natural-
climatic conditions, the agrarian-political conditions 
(level of supports before and after the accession to 
the EU) and the national production-economic condi-
tions (especially intensity of production, production 
costs, producer prices) and to evaluate impacts of 
these conditions on the production profitability for 
individual commodities.

MATERIAL AND METHODS

The analysis starts from the annual inquiry about 
costs and production intensity of agricultural prod-
ucts provided by the former Research Institute of 
Agricultural Economics Prague (VÚZE), renamed 
as the Institute of Agricultural Economics and 
Information (Poláčková et al. 2002–2006), which 
have been processed on the base of the VÚZE meth-
odology (Novák 1996). At the same time, there were 
used principles and rules of the Czech agrarian policy 
before and after the accession to the EU described 
in the “Green Reports” (Ministry of Agriculture of 
the Czech Republic 2001–2007) and in the internal 
database of agrarian policy in the CR for the period 
1993–2007 (Doucha 2008).

For the economic efficiency evaluation of the key 
commodity production, the mathematical model 
AENVI-1 (Foltýn et al. 2008a) was used, which enables 
to evaluate 2 indicators of profitability, i.e. profitability 
without supports (R–S) and profitability with supports 
(R+S) for 10 above-mentioned commodities, 3 produc-
tion regions K+R, B, Bo+H (described further) and 
the average results of the CR and for the time horizon 
2002–2006 divided into the period I and II. 

For illustration of this methodology, there are pre-
sented in this paper the detailed analyses of both 
types of profitability for wheat and milk.

Profitability R–S represents the share of producer 
prices per production unit and unit costs of the given 
commodity, in the given region. Profitability R+S 
presents the share of producer prices and unit support 
related to the unit costs for the given commodity. The 
term “unit support” means all possible supports (direct 
and indirect) divided by the production size allocated 
to the given commodity (Foltýn et al. 2008b).

Unit costs for all commodities are defined as the 
total costs divided by production intensity. 

In the case of plant commodities, production inten-
sity is defined only as the per hectare yield, while in 
the case of animal commodities, production intensity 
is defined as the milk yield, daily weight increment, 
slaughter weight etc.
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Unit supports contain all supports allocated to 
the given commodity. For plant commodities, only 
direct supports connected with production or land 
are considered (like SAPS – Single Area Payment 
System form EU budget, Top-Up – National Adding 
Special Supports form the national budget, set-aside, 
certified seeds etc.) related to the total production 
size of the given commodity in the CR. For animal 
commodities, there are considered supports on pro-
duction per head (e.g. milk production, LU for cattle, 
etc.) and all indirect supports connected with the 
consumption of own feeding stuffs.

Methodological approach to computing 
profitability of commodities

Computation of profitability is based on the cost 
inquiry of the VÚZE for plant and animal commodities 
per annum in the period 2002–2006. This inquiry is 
provided on the set of representative Czech agricul-
tural enterprises and their results are divided into 3 
types of production regions, namely 
K+R	 corn and sugar beet production region
B	 potatoes production region
Bo+H	 potatoes-oats and mountain production re 
	 gion
CR	 average values for the Czech Republic 

Assumption (about the relation between agricultural 
production region and the LFA classification in the 
CR): For the needs of this paper, production region 
K+R were associated with regions except of the LFA 
(non-LFA), production region Bo+H with regions 

LFA–H of the mountain type (LFA–HA and LFA–HB) 
and production region B with regions partly non-LFA 
and partly with regions LFA–O (type OA, OB and S) 
of the other LFA types (except of LFA–H). 

From the point of view of supports in the LFA 
which are connected only with the TTP (perma-
nent grassland) area in the Czech Republic, there 
is considered the share of the TTP in the individual 
regions. On the basis of the LPIS (the database of the 
Czech agricultural land monitoring) detailed data, 
we suppose that 
– the production region K+R coincides with 0% of 

TTP in the LFA 
– the production region B coincides with 75% of 

TTP in the LFA–O and with 25% of the TTP in 
non-LFA

– the production region Bo+H coincides with 100% 
of TTP in the LFA–H.
The model assignment of the TTP to the produc-

tion region starts from data application of the ČÚZK 
(Czech Office for Surveying, Mapping and Cadastre) 
on the statistical data system LPIS about accounting 
agricultural land for the needs of the support assign-
ment system (with the total area 3 469 thousand ha 
of the UAA, i.e. utilized agricultural land).

Model AENVI-1 – denoting
For every commodity, there was created by the 

help of aggregation of individual costs the model 
structure of 9 main cost items. For plant and animal 
commodities, there are considered next cost items: 
(per hectare for plant commodities, resp. per feeding 
day for animal commodities): 

Symbol	 For plant commodities	 For animal commodities
x1	 Seeds (seedlings) – purchased	 Feeds – purchased
x2	 Seeds (seedlings) – own	 Feeds – own
x3	 Fertilizers – purchased	 Medicaments and disinfection assets
x4	 Fertilizers – own	 Mechanization costs 
x5	C osts on plant protection	O ther direct costs and services 
x6	 Mechanization costs	 Total labour costs 
x7	O ther direct costs and services	 Material fixed assets depreciation
x8	 Total labour costs	 Depreciation of animals
x9	 Fixed costs	 Fixed costs

Let us denote for every commodity1

i = PS, JC, RE, CU, BR (plant commodities), D1, MLE, TEL1, VB1, D2, TEL2, PRA, SEL, PVP, VP, BRO 
(animal commodities) and for every production region j = K+R, B, Bo+H, CR:
Nha	 total cost per hectare 

1 PS – winter wheat, JC – spring barley, RE – rapeseed, CU – sugar beet, BR – potatoes for human consumption, D1 
– dairy cows, MLE – cow milk, TEL1 – calves up to 6 months of age in the dairy cattle system, VB1 – fattening cattle, 
D2 – suckler cows, TEL2 – calves up to 7 months of age in the suckler cows system, PRA – sows, piglets, PVP – young 
fattening cattle, VP – fattening cattle, BRO – fattening broilers.
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Nt	 unit costs per ton
Nks	 total cost per 1 average head in the given category of animals
Nkd	 total costs per feeding day in the given category
Nkg	 costs per 1 kg of final l.w. of the given category
Nlt	 costs of 1 litre of milk
CN	 total costs per hectare (for plant commodities), 
	 resp. total costs per 1 dairy cow and year (D1), 
	 resp. total costs per 1 suckler cow and year (D2), 
	 resp. total costs per 1 head in fattening (cattle, pigs or broilers) 
	 from the birth to the final fattening weight, 
	 resp. total costs per 1 litre of milk
HAvyn	 per hectare yield 
UZI	 animal production efficiency, e.g. annual milk yield, daily weight increment in the category of  
	 fattening animals
hmJAT	 live weight of 1head in fattening in the final category
hmKON	 final weight of 1 head in breeding in the given category
pocKD	 number of feeding days in the category of animals
prirKD	 daily weight increase
nat	 natality, i.e. the number of born animals per 100 mothers
cenaNAK	 price of 1 purchased head for fattening
JN	 unit costs of final production
RC	 producer price of the final production
POD	 total supports – sum of direct (PP) and indirect (NP) supports allocated per 1 hectare for plant 
	 commodities, resp. per 1 average head of the appropriate animal commodity 
JPOD	 unit support of the final production
R+S	 profitability with supports
R–S	 profitability without supports

Calculation of total costs
For all commodities i and all production regions j, the following relations hold:
Nha(i, j), resp. Nkd(i, j) = x1(i, j) + x2(i, j) + …+ x9(i, j) 		  for all i and j

Plant commodities
CN(i, j) = Nha(i, j) 						      for i = plant commodities
Dairy – milk2

CN(MLE, j) = Nkd(D1, j) × 365 × 0.94
Fattening cattle
CN(VB1, j) = 	Nkd(D1, j) × 365 × 0.06 + Nkd(TEL1, j) × pocKD(TEL1, j) + Nkd(VB1, j) × pocKD(VB1, j)
	 where 
	 pocKD(VB1, j) = (hmJAT(VB1, j) – hmKON(TEL1)) / prirKD(VB1, j)

Suckler cows with the calf to the 7 months
CN(TEL2, j) = Nkd(D2, j) × 365/nat(D2, j)

Fattening pigs
CN(VP, j) =	N kd(PRA, j) × 365 / nat(PRA, j) + Nkd(PVP, j) × pocKD(PVP, j) + Nkd(VP, j) × pocKD(VP, j)
	 where 
	 pocKD(PVP, j) = (hmKON(PVP, j) – hmKON(SEL, j)) / prirKD(PVP, j) 
	 pocKD(VP, j) = (hmJAT(VP, j) – hmKON(PVP, j)) / prirKD(VP, j).

Fattening broilers
CN(BRO, j) =	cenaNAK(BRO, j) + Nkd(BRO, j) × pocKD(BRO, j)

2Total costs on milk production are calculated as the 94% share from the total costs per 1 cow and year (6% of the total 
costs per 1 cow and year is assigned to the costs of the born calf ).
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Producer prices
The average producer prices of all commodities in 

production regions and in the CR were taken from 
the periodic cost inquiry of the VÚZE.

Agrarian policy of the CR and the Common 
Agricultural Policy of the EU

The Czech agrarian policy in the pre-accession 
period was oriented especially on the facilitation of 
the transition to the EU support system scheme and 
on stopping the decrease of the numbers of rumi-
nants. After the accession of the CR to the EU, the 
national support policy was already subordinated to 
the CAP rules. 

The model AENVI-1 starts from the theoretical 
assumption that into the calculation of R+S, there 
are included all direct and indirect supports (claimed 
supports), i.e. only those supports, which are paid 
off on the basis of agricultural or arable land, num-
bers of animals and production conditions (LFA 
payments).

Calculation of the total supports
SUB(i, j, r) = PP(i, j, r) + NP(i, j, r)
	 for i = all commodities
	 for j = all production regions 
	 for r = years 2002–2006 

where PP, resp. NP are the sum of all direct, resp. in-
direct supports allocated to the given commodity.

For the plant commodities, there are considered 
only direct supports (e.g. SAPS, Top-Up and similar 
type of supports), for animal commodities, there are 
considered both types of supports. Direct supports 
(PP) contain in animal production mostly the supports 
per head in relation to the livestock units (LU), while 
indirect supports (NP) contain all supports which are 
connected with the own feeds through supports of 
feeding plant commodities, including the supports 
of TTP in the LFA. 

All allocated supports for the given commodity are 
divided by the total size of this commodity (the total 
sum of hectares or numbers of animals).

The supports PP and NP for every commodity can 
be regionally differentiated (e.g. LFA supports) and it 
is necessary to allocate them to production regions 
(K+R, B, Bo+H and CR).

Direct supports for plant commodities
In the period I, supports for certified seeds and 

compensatory supports on arable land connected with 
the program set-aside were included to the PP. In the 
period II, especially SAPS and Top-Up, and supports 
for certified seeds were included, in accordance with 
the yearly changes of the support rules.

Direct supports for animal commodities
In the period I, compensatory payments on milk, 

supports of milking cows and supports of suckler 
cows breeding are included. In period II, supports for 
cattle breeding (ruminants) and support of suckler 
cows breeding are included. 

Indirect supports for animal commodities
To the NP, there are counted in both periods the 

supports of own feeds for of all animal categories, 
which enter the calculation of total costs for the 
individual commodities. 

For cattle, there are included the following feed-
ing crops:
a) maize for silage (KUS) through the consumption 

of the silage maize,
b) perennial fodder crops (VLP) through the con-

sumption of the higher dry matter silage,
c) permanent grassland (TTP) through the consump-

tion of green masses or hey,
d) feeding cereals (PS, JC) through the consumption 

of the own cereals in feeding mixtures. 
For pigs, there is considered only the variant (d). 
For broilers, the consumption of the own feeds is 

not considered, which is proved by the evidence of 
almost zero values in the cost inquiry for broilers.

Fodder crops (KUS and VLP) were supported 
through the compensatory supports on arable land 
in terms of the program set-aside in the period I. 
In the period II, the supports of these crops were 
different in the individual years (the SAPS was paid 

	 where 
	 pocKD(BRO, j) = hmJAT(BRO, j) / prirKD(BRO, j)

Calculation of unit costs
JN(i, j) = Nt(i, j) = CN(i, j) / HAvyn(i, j) 				   for i = plant commodities
JN(i, j) = Nlt(MLE, j) = CN(MLE, j) / UZI(D1, j)			   for i = MLE
JN(i, j) = Nkg(i, j) = CN(i, j) / hmJAT(i, j)			   for i = VB1, VP, BRO
JN(i, j) = Nkg(TEL2, j) = CN(TEL2, j) / hmKON(TEL2, j)		 for i = TEL2
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always and the Top-Up for KUS every year and the 
VLP only in the year 2004 and 2006).

TTP in the period I were supported only in the 
context of the LFA payments, while in the period 
II, they were supported both by the SAPS and the 
regionally different LFA payments. 

Supports of feeding cereals were included in both 
periods according to the above-mentioned rules for 
supports of plant commodities. 

Calculation of unit supports
For all production regions j and for all years r = 

2002–2006, unit supports are constructed as the share 
of the total supports and intensity of production:
JPOD(i, j, r) = POD(i, j, r) / HAvyn(i, j, r) 
			   for i = plant commodities
JPOD(MLE, i, j) = POD(D1, i, j) / UZI(D1, i, j) 
	 for i = MLE
JPOD(TEL2, j, r) = POD(D2, j, r) / hmKON(TEL2, j, r) 
			   for i = TEL2
JPOD(i, j, r) = POD(i, j, r) / hmJAT(i, j, r)	  
			   for i = VB1, VP, BRO

Calculation of profitability 

For all commodities i, for all production regions j and 
years r = 2002–2006, we can define the indicators of 
profitability without supports (R–S) and profitability 
with supports (R+S) by the following relations:
R–S(i, j, r) = RC(i, j, r) / JN(i, j, r)
R+S (i, j, r) = (RC(i, j, r) + JPOD(i, j, r)) / JN(i, j, r)

Relations between supports and profitability 

The original sense and aim of supports in agriculture 
was to improve the income situation of agricultural 
producers with reference to common interests (e.g. 
so that farmers could further provide their agricul-
tural activities and could exist in the countryside and 
so that they do not abandon agricultural land etc.). 
State authorities, as the providers of supports, decide 
about the selection of the considered commodities 
and about the level of supports in the terms of their 
agrarian policy, i.e. the national policy (before the 
accession to the EU), or the above-national (the CAP 
EU after the accession). 

The aim of agrarian policy is then to ensure ag-
ricultural producers the possibility to achieve an 
adequate profit rate in the average conditions, re-
gional conditions, or specific conditions of the given 
state with the help of the targeted supports (direct 
or indirect).

For every commodity KOM, region j and year r, the 
following relations hold:

R+S(KOM, j, r) > R–S(KOM, j, r)	   
if KOM is a supported commodity in the region 
j and in the year r (where POD(KOM, j, r) > 0 is 
the sum of allocated supports of the commodity 
KOM), or
R+S(KOM, j, r) = R–S(KOM, j, r)	  
in other case. 
For the supported commodities, the following com-

mon expectation helds that the supports will change 
the negative profitability without supports into the 
positive profitability with supports, i.e.

R–S(KOM, j, r) < 0 and at the same time 	  
R+S(KOM, j, r) > 0	   
for the commodity KOM, definite region j and 
definite year r
In the terms of agrarian political measures, the 

following cases can occur:
R–S(KOM, j, r) < 0 and R+S(KOM, j, r) < 0	  
i.e. the support level is insufficient and does not 
solve the economic situation of producers for the 
given commodity
R–S(KOM, j, r) > 0 and R+S(KOM, j, r) >> 0	  
i.e. supports still raised the level of profitability of 
the given commodity.
The frequent cases of the targeted supports of agrar-

ian policy are the regional differentiated supports 
(e.g. LFA payments). These supports start from the 
logical expectation that in the regions favourable for 
agriculture, the profitability R–S is significantly better 
than in the areas less favourable for agriculture. 

If we associate production regions with the LFA 
(less favourable areas) regions as we mentioned above, 
i.e.:

K+R = non-LFA	  
Bo+H = LFA–H	  
B = LFA–O	  
then we can formulate the following assump-
tions:
R–S(KOM, K+R, r) > R–S(KOM, Bo+H, r) 
R+S(KOM, K+R, r) ≈ R+S(KOM, Bo+H, r)	  
where	  
POD(KOM, Bo+H, r) > POD(KOM, K+R, r)
Nevertheless in practice there is possible the fol-

lowing case:
R+S(KOM, K+R, r) < R+S(KOM, Bo+H, r) 
In this case, we can say that the support of the LFA 

regions was too high and it could cause production 
migration of this commodity from the agriculturally 
convenient conditions (K+R) to the less favourable 
conditions (Bo+H).

Through the “decoupled supports”, i.e. the supports 
separated from the production size of the given com-

•

•

•

•

•

•

•
•

•
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modity (decoupling), there is solved in the agrarian 
policy the problem how to support the farmers in-
come and not to stimulate production of the given 
commodity.

The result of this process is the equal support for 
every hectare of agricultural or arable land or the 
equal support for every head number of cattle by 
the LU. These supports then are paid off to farmers 
in the same way (i.e. regardless of the conditions in 
which they produce and regardless of the produc-
tion region).

The administration of decoupled supports leads to 
the natural presupposition that if for the profitability 
without supports R–S, for the definite commodity 
KOM the following relation helds

R–S(KOM, K+R, r) > R–S(KOM, Bo+H, r)	   
then after the granted support (whatever its height) 
to farmers (e.g. decoupled payments per hectare) 
in the region K+R and Bo+H, we expect that the 
same relation holds even for the profitability with 
supports R+S, i.e. 
R+S(KOM, K+R, r) > R+S(KOM, Bo+H, r)	   
providing	   
POD(KOM, Bo+H, r) = POD(KOM, K+R, r)

Nevertheless, this logical expectation does not need 
to hold always. Under the definite assumptions, there 
can occur a case, when the profitability R+S achieved 

•

•

in the region Bo+H will be higher than in the region 
K+R even at the same level of supports.

Then, there exists a case, when the following rela-
tions hold:

R+S(KOM, K+R, r) < R+S(KOM, Bo+H, r)  
under the definite level of support POD0
POD0(KOM, Bo+H, r) = POD0(KOM, K+R, r).
The detailed proof of this statement can be found 

in the study Foltýn et al. (2008b).

RESULTS AND DISCUSSION

The model computations of profitability R–S and 
R+S in the framework of the individual commodities, 
considering the years and production regions, were 
done by the arithmetic mean of the period I and II 
and processed to the summary tables.

On the example of wheat and milk there were ana-
lyzed and by factor cost analysis interpreted results 
of model calculations in periods for the individual 
production regions K+R, B, Bo+H and CR.

Profitability of wheat production

Changes of wheat profitability in the periods I 
and II sorting by production regions are presented 
in Table 1.

•

•

Figure 1. Total profitability development of wheat production

Source: Annual inquiry about costs and intensity of agricultural products of legal enterprises (VÚZE); own calcula-
tions

20

40

60

80

100

8.71

67.96

2.6

24.9

-100

-80

-60

-40

-20

0

20

Period I (2002-2003) Period II (2004-2006)

-8.55
-11.11

-2.7 -1.6

Profit without supports (CZK/100 kg) Profit with supports (CZK/100 kg)
Profitability without supports (%) Profitability with supports (%)



188	 Agric. Econ. – Czech, 55, 2009 (4): 181–199

Ta
bl

e 
1.

 W
he

at
 –

 a
ri

th
m

et
ic

 m
ea

n 
of

 th
e 

pe
ri

od
 I 

(2
00

2–
20

03
) a

nd
 th

e 
pe

ri
od

 II
 (2

00
4–

20
06

)

In
di

ca
to

r
U

ni
t

Pe
ri

od
 I

Pe
ri

od
 II

In
de

x 
 

pe
ri

od
 II

 /p
er

io
d 

I
pr

od
uc

tio
n 

re
gi

on
to

ta
l

CR


pr
od

uc
tio

n 
re

gi
on

to
ta

l
CR


K

+R
B

Bo
+H

K
+R

B
Bo

+H

Se
ed

s 
(s

ee
dl

in
gs

) –
 p

ur
ch

as
ed

 
CZ


K

/h
a

1 
53

7
1 

44
4

1 
26

5
1 

44
4

1 
29

0
1 

31
2

1 
18

5
1 

27
4

88
.2

Se
ed

s 
(s

ee
dl

in
gs

) –
 o

w
n 

CZ


K
/h

a
24

3
19

9
19

3
21

6
18

3
22

3
20

1
20

2
93

.9

Fe
rt

liz
er

s 
– 

pu
rc

ha
se

d 
CZ


K

/h
a

2 
43

0
2 

23
9

1 
95

3
2 

25
8

2 
82

3
2 

39
1

2 
15

7
2 

53
4

11
2.

2

Fe
rt

liz
er

s 
– 

ow
n 

CZ


K
/h

a
23

7
21

8
17

4
21

7
16

5
23

8
16

4
19

5
89

.8

C
os

ts
 o

n 
pl

an
t p

ro
te

ct
io

n
CZ


K

/h
a

2 
03

2
2 

26
6

2 
03

2
2 

12
0

2 
28

3
2 

29
0

2 
02

0
2 

24
5

10
5.

9

M
ec

ha
ni

za
tio

n 
co

st
s

CZ


K
/h

a
2 

19
7

2 
20

1
1 

97
0

2 
15

1
2 

36
1

2 
56

8
2 

41
7

2 
44

1
11

3.
5

O
th

er
 d

ir
ec

t c
os

ts
 a

nd
 s

er
vi

ce
s

CZ


K
/h

a
1 

63
3

1 
07

2
1 

07
0

1 
30

3
1 

78
1

1 
41

2
1 

24
6

1 
54

3
11

8.
5

To
ta

l l
ab

ou
r 

co
st

s
CZ


K

/h
a

2 
82

3
2 

53
2

2 
21

9
2 

58
6

3 
09

9
2 

56
2

2 
21

4
2 

73
2

10
5.

7

Fi
xe

d 
co

st
s

CZ


K
/h

a
2 

62
6

2 
57

8
2 

16
6

2 
51

2
2 

55
5

2 
52

7
2 

32
2

2 
50

3
99

.6

Yi
el

d 
of

 h
ec

ta
re

t/
ha

4.
87

4.
51

4.
29

4.
61

5.
69

5.
36

4.
76

5.
39

11
6.

8

To
ta

l c
os

ts
CZ


K

/h
a

15
 7

60
14

 7
49

13
 0

42
14

 8
06

16
 5

40
15

 5
22

13
 9

26
15

 6
68

10
5.

8

U
ni

t c
os

ts
CZ


K

/t
3 

25
0

3 
27

9
3 

04
2

3 
21

8
2 

93
5

2 
93

3
2 

98
8

2 
94

0
91

.3

A
ve

ra
ge

 o
f p

ro
du

ce
r 

pr
ic

e
CZ


K

/t
3 

14
9

3 
18

7
2 

99
0

3 
13

3
2 

91
0

2 
77

0
2 

71
0

2 
82

9
90

.3

D
ir

ec
t s

up
po

rt
s

CZ


K
/h

a
77

6
77

6
77

6
77

6
4 

17
4

4 
17

4
4 

17
4

4 
17

4
53

7.
8

In
di

re
ct

 s
up

po
rt

s
CZ


K

/h
a

0
0

0
0

0
0

0
0

–

To
ta

l s
up

po
rt

s 
pe

r 
un

it
CZ


K

/t
16

4
17

8
18

2
17

3
74

8
79

8
90

3
79

1
45

8.
2

Pr
of

it 
w

ith
 s

up
po

rt
s

CZ


K
/t

64
85

13
1

87
72

3
63

5
62

5
68

0
–

Pr
of

it 
w

ith
ou

t s
up

po
rt

s
CZ


K

/t
–1

00
–9

2
–5

2
–8

5
–2

5
–1

63
–2

78
–1

11
–

Pr
of

ita
bi

lit
y 

w
ith

 s
up

po
rt

s
%

1.
9

2.
5

4.
2

2.
6

25
.8

23
.7

24
.6

24
.9

–

Pr
of

ita
bi

lit
y 

w
ith

ou
t s

up
po

rt
s

%
–3

.0
–2

.9
–1

.7
–2

.7
0.

6
–3

.1
–5

.2
–1

.6
–

So
ur

ce
: A

nn
ua

l i
nq

ui
ry

 a
bo

ut
 c

os
ts

 a
nd

 in
te

ns
ity

 o
f a

gr
ic

ul
tu

ra
l p

ro
du

ct
s 

of
 le

ga
l e

nt
er

pr
is

es
 (V

Ú
Z

E)
; o

w
n 

ca
lc

ul
at

io
ns



Agric. Econ. – Czech, 55, 2009 (4): 181–199	 189

Results for the CR total
Yield per hectare: in the period I there has been 

achieved level 4.6 t/ha (influence of unfavourable 
weather on the year 2003), in the period II yield has 
grown about 0.8 t/ha (influence of favourable weather 
on the year 2004), i.e. growth by 16.8%.

Total costs (in the period II against the period I: 
increase by 5.8%.

Unit costs (period II/I): decrease by 8.6%. The reason 
of this decrease was the quicker growth of the yield 
per hectare than the growth of total costs.

Producer prices (period II/I): decrease about by 
9.7%.

Total supports: in the period I and II there were 
paid off supports which achieved average level of 
173 CZK/t, resp. 791 CZK/t.

Profitability: Profitability R–S has not changed from 
the period I to period II and has stayed slightly nega-
tive even after the accession of the CR to the EU. The 
influence of supports has reflected in the profitability 
R+S in both periods. In the period I, profitability R+S 
has changed thanks to the supports from the nega-
tive value to the positive (2.6%). In the period II this 
profitability increased till the level nearly 25% in spite 
of decrease of producer prices (Figure 1).

Results according to production regions
Hypothesis 1 (for wheat): 

(a) HAvyn(K+R) > HAvyn(Bo+H)

(b) Nha(K+R) > Nha(Bo+H)
(c) Nt(K+R) < Nt(Bo+H)
(d) RC(K+R) > RC(Bo+H)
(e) R–S(K+R) > R–S(Bo+H) 

	  R+S(K+R) > R+S(Bo+H)
The assumption d) of the hypothesis 1 about pro-

ducer prices is based on the expectation that the 
soil climatic conditions in a better production re-
gion positively influence the higher level of producer 
prices in the consequence of higher quality of wheat 
production as a foodstuff.

Findings
For the average results of the period I and II, there 

were found the following findings: 
(a), (b), (d): assumption were confirmed
(c): in the period I, we obtained Nt(PS, K+R) > Nt(PS, 

Bo+H), while in the period II Nt(PS, K+R) < Nt(PS, 
Bo+H) – then this assumption was confirmed 
only for the period II

(e): in the period I, we have computed that the values 
of R–S and R+S are higher in Bo+H than K+R, 
while in the period II indicators R–S and R+S 
have shown the expected relations for K+R and 
Bo+H – then the assumption was confirmed only 
for the period II (Figure 2).

Hypothesis 1 about production regions for unit 
costs and profitability without supports was not 

Figure 2. Regional profitability development of wheat production
Source: Annual inquiry about costs and intensity of agricultural products of legal enterprises (VÚZE); own calcula-
tions
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fully confirmed. The achieved yield per hectare in 
the region K+R was higher than in Bo+H, however, 
unit costs in the region K+R were also higher than 
in Bo+H (which is a contradiction to the assump-
tion) as a consequence of the inadequate growth 
of the total costs spent on the achieved per hectare 
yield. This fact had a negative impact on the values 
of profitability R–S in spite of that the condition on 
producer prices were fulfilled. 

On the other hand, for the period II, the hypothesis 
1 holds for all assumptions.

In the region K+R, a production intensification 
trend has shown in the period I against the region 
Bo+H not only from own resources, but also by the 
increased values of purchased fertilizers (by 24.5%), 
purchased seeds and seedlings (by 21.5%) and by the 
higher other direct costs and services (by 52.6%). 
This necessarily caused an increase of labour costs 
(by 27.2%) and consequently also an increase of fixed 
costs (by 21.3%). The final result was the quicker 
growth of total costs than the growth of yield per 
hectare.

In the period II related to the period I in the region 
K+R, the total costs (by 4.9%) have been increasing 
much more slowly than the per hectare yield (by 
16.8%). This favourable situation was demonstrated by 
the fall of unit costs (almost by 10%), which contrib-
uted to the achievement of the positive profitability 
R–S in spite of the producer price decrease by about 
more than 7.5%.

An analogous relation occurred in the period II for 
the CR total (but only on a smaller scale). Nevertheless, 
in spite of per hectare yield growth (almost by 17%) 
and the decrease of unit costs (by 8.7%), the value of 
profitability R–S stayed negative (–1.6%) as a conse-
quence of the fall of producer price (by 9.7%).

Profitability of milk production

Development of milk profitability in the period 
2002–2006 according to production regions and the 
CR total is shown in Table 2.

Results for the CR total
Milk yield: in the period I reached 5 612 l/cow/year 

and increased in the period II to 6 087 l/cow/year 
(increase by 8.5%, i.e. by 475 l/cow/year) in the con-
sequence of the technical-biological progress and the 
increasing share of the milk productive type of dairy 
cows in the CR.

Total costs: in the period II they have grown against 
period I by 11.1%, i.e. about 2.6 percent point (p. p.) 
faster than milk yield, which was negatively reflected 
in the level of unit costs.

Unit costs (period II/I): increase by 2.4%.
Producer prices (period II/I): increase only by 1%, 

thus practically stagnation.
Total supports: in the period I, producers ob-

tained the following supports – milk compensa-

Figure 3. Total profitability development of milk production. Development of milk production profitability in the period 
I and II according to production regions

Source: Annual inquiry about costs and intensity of agricultural products of legal enterprises (VÚZE); own calcula-
tions
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tion payments as a consequence of the milk quota 
in the pre-accession period, the support of dairy 
cows breeding (program 1.G.), further indirect 
supports derived from the program set-aside and 
supports of the certified cereal seeds in the total 
level 0.22 CZK/l. 

In the period II, the supports increased to the level 
0.87 CZK/l, as the sum of direct supports on LU of 
cattle and indirect supports derived from supports 
on the area of feeding plants for own feedings (green 
maize and maize silage, perennial fodder crops, per-
manent grassland-TTP), including supports for TTP 
in the LFA (regions B and Bo+H). 

Profitability: in both periods the profitability R–S 
has been slightly negative. Nevertheless, in the period 
II, there was reached a lower economic efficiency of 
milk production (increasing negative profitability) in 
the consequence of the inadequate growth of costs, 
especially feeding costs and depreciations of fixed 
assets. The influence of supports has reflected in the 
profitability R+S, which in the period I practically 
only compensated loss (2.1%), while in the period II 
supports significantly influenced the positive results 
of profitability (8.5%), in spite of the stagnation of 
producer prices (Figure 3).

Comparisons related to production regions
The mentioned economic indicators in production 

regions do not copy the results achieved for the CR 

regarding the different breeding productive type 
of cows in the different production regions K+R 
and Bo+H (Kopeček et al. 2003–2007, Poláčková 
et al. 2003–2007) and regarding the differentiation 
of the regionally oriented supports – e.g. LFA sup-
ports (Ministry of Agriculture of the Czech Republic 
2003–2007).

Hypothesis 2 (for dairy cow – milk): 
(a) UZI(K+R) > UZI(Bo+H)
(b) Nks(K+R) > Nks(Bo+H)
(c) Nlt(K+R) < Nlt(Bo+H)
(d) RC(K+R) ≤ RC(Bo+H)
(e) R–S(K+R) > R–S(Bo+H) 

  R+S(K+R) > R+S(Bo+H)

The assumption d) of the hypothesis 2 about pro-
ducer prices of milk is based on the expectation 
that the higher milk yields reached in the favour-
able production regions are negatively influenced 
by the height of producer prices in consequence of 
the lower content of milk components in the milk 
(negative correlation between milk yield level and 
producer prices). 

The assumption (e) of the hypothesis 2 about prof-
itability R–S issues from thesis that the intensive 
breeding of dairy cows, resp. the more intensive 
milk production goes parallel with decreasing of unit 
costs, i.e. that the intensity growth will overcome the 
lower (eventually the same) producer price of milk 

Figure 4. Regional profitability development of milk production 

Source: Annual inquiry about costs and intensity of agricultural products of legal enterprises (VÚZE); own calcula-
tions
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(Kopeček 2002; Poděbradský 1992; Poděbradský et 
al. 1992).

Findings
For the average results of period I and II, there were 

found the following findings: 
(a)–(d): assumptions were confirmed
(e): assumptions of hypothesis 2 were proved with the 

exception of R+S in the period II (Figure 4).
Profitability R–S reached slightly negative values 

in both periods, while profitability R+S has shown 
a change from the unprofitable milk production (in 
period I) to the profitable one (in the period II). 

The negative profitability R–S in the period II has 
been caused by the quick growth of the total costs 
(by 11.1%, especially thanks to feeding costs and 
material fixed assets depreciation) related to the milk 
yield growth (by only 85%). The result of these facts 
was the growth of unit costs, whereas the growth of 
producer prices was only by about 1%.

A big influence on the profitability R–S had also 
the stagnation of producer prices, with a bigger 
fluctuation in the some years (e.g. in years 2003 and 
2006 below the level of 7.90 CZK/l). Regarding the 
particularly low producer prices in these years, the 
profitability R–S reached the lowest values (–1.64%, 
resp. –4.66%) in the whole analyzed time horizon 
2002–2006. 

The influence of supports has shown that while 
the profitability R+S in the period I practically only 
compensated for the loss of milk production (2.1%), 
in the period II the profitability R+S significantly 
increased to the acceptable level 8.5%.

Profitability changes for other key agricultural 
commodities 

The results of the profitability analysis for key 
commodities of the Czech agriculture (with the 
exception on wheat and milk) in the time hori-
zon 2002–2006 worked out according to the same 
methodology like for wheat and milk can be found 
in Tables 3 and 4.

Production economics and profitability 	  
of commodities 

The measuring of profitability changes of individual 
commodities have been based on the comparison 
of the chosen operational economic indicators in 
the periods I and II and had to show the factors, 
which have led to the changes of economic efficiency 
(positive or negative) and the influence of supports, 
which in the connection with the transition of Czech 

agriculture to the CAP affected the profitability of 
commodities.

Changes of operational economic indicators 
(index period II/I)

Per hectare yields
– a significant growth of rapeseed (by 60.4%), wheat, 

barley and potatoes (by 11.2–16.8%) and sugar 
beet (by 7.1%);

Animal production efficiency
– growth of milk yield (by 8.5%), higher weight in-

crease for fattening pigs and broilers (by more 
than 3%); decrease of natality for suckler cows by 
7%) and stagnation of weight increase for the fat-
tening cattle;

Seeds and seedlings costs
– purchased seeds and seedlings: cost increase for 

rapeseed, sugar beet and potatoes (by 51.1%, resp. 
31.2%, rep. 10.8%), and decrease for wheat and 
barley (–11.8%, resp. 9.4%), 

– own seeds and seedlings: cost growth for barley, 
rapeseed and sugar beet (range 16.8–45.1%), decrease 
for potatoes and wheat (range –20.6% till –6.1%);

Fertilizers costs
– purchased fertilizers: cost increase for all com-

modities (from 0.8% for rapeseed up to 32.0% for 
sugar beet),

– own fertilizers: cost growth on barley and sugar 
beet (by 13.9%, resp. 16.0%), decrease for wheat, 
potatoes and rapeseed (by –10.2%, resp. –8.6%, 
resp. –6.2%);

Feeds costs
– purchased feeds: significant cost increase for fatten-

ing cattle, milk and suckler cows (range 12.3–15.6%) 
and decrease for fattening pigs and broilers by 7% 
in average), 

– own feeds: cost increase to the extent of 4.6% as 
far as 9.1%, with the exception of fattening broil-
ers, which reached the significant growth of costs 
from 5 to 13 CZK/year;

Total costs
– plant commodities: growth of the total costs for 

potatoes and wheat about (by 5–6%), for barley and 
rapeseed (by 8–9%) and for sugar beet by 14.8%),

– animal commodities: total costs decrease for suck-
ler cows and fattening broilers (1.7%, resp. 3.4%), 
for fattening pigs (by 1.3%), for milk and fattening 
cattle (by 11%);

Unit costs
– plant commodities: decrease from –33.7% (rape-

seed) to the –1.4% (barley) with the exception of 
sugar beet (growth by 7.1%);
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– animal commodities: decrease for suckler cows and 
fattening broilers (by more than 5%), for fattening 
pigs, milk and fattening cattle (range 2.2–17.5%);

Producer prices
– plant commodities: decrease from –17.4% (pota-

toes) to the –4.3% (rapeseed) with the exception 
of sugar beet (growth by 35.1%);

– animal commodities: decrease for fattening broilers 
(by 2.5%), increase for milk (for 1%), for fattening 
pigs and fattening cattle (range 3.5–10.8%) and 
for calves in breeding system of suckler cows (by 
more than 22%);

Profitability without supports
– plant commodities: significant improvement for 

rapeseed from –29.4% on 2.1% and sugar beet from 
7.7% to 35.4% and slight improvement for wheat (by 
1.1 p. p.), decrease for barley from 21.4% to 8.2% 
and potatoes from 8.4% to –2.4%;

– animal commodities: improvement for suckler 
cows from –42.7% to –26.2% (nevertheless highly 
unprofitable), and further for fattening cattle, pigs 
and broilers in range of 0.2–3.0 p. p., with the ex-
ception of milk (decrease by 1.4 p. p.)

Profitability with supports
– plant commodities – the most significant improve-

ment for rapeseed from the negative profitability 
–18.0% to the positive value 23.4%, significant im-
provement for sugar beet from 9.1% to 41.4%, for 
wheat and barley improvement by 22.3 p. p., resp. 
12.1 p. p. The decrease for potatoes, but with the 
positive profitability (2.5%);

– animal commodities – significant improvement 
for suckler cows from –8.8% on 19.7% and fatten-
ing cattle from –14.5% on –3.6%, less significant 
improvement for milk from 2.1% on 8.5% and fat-
tening pigs from –5.5% on –1.2%.

CONCLUSION

In the period I, the profitability without supports 
(R–S) was positive for all analyzed plant commodi-
ties with the exception of wheat and rapeseed, while 
for all animal commodities the profitability R–S was 
negative.

There was proved that profitability with supports 
(R+S) in the period I was positive for most plant 
commodities with the exception of rapeseed, while 
it was negative for most animal commodities with 
the exception of milk, which has changed to posi-
tive values.

In the period II, the profitability R–S was positive 
for all plant commodities with the exception of pota-
toes, while for animal commodities the profitability 

R–S stayed negative with the exception of fattening 
broilers.

In connection with the membership of the CR in the 
EU, agricultural supports have considerably grown 
up as the consequence of applying the CAP to Czech 
agriculture. Therefore, there were monitored in the 
period II important changes of the indicator profit-
ability R+S for most commodities. Profitability R+S of 
plant commodities raised from the positive values in 
the period I to the significant higher positive values 
in the period I. The negative profitability R+S in the 
period I has changed to the positive values in the 
period II for suckler cows and fattening broilers, it 
stayed negative for fattening cattle and pigs and it 
stayed positive for milk. 

As a summary of the findings of this paper, we can 
state that the profitability R+S of nearly all analyzed 
commodities has been improving in the time horizon 
2002–2006 (the only exception is the commodity 
potatoes). This proves the positive influence of the 
CR accession to the EU on the economics of Czech 
agricultural sector characterized by 10 key com-
modities.
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