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Abstract: Farms generally produce products with low differentiation. To reach an increase in the profit and sales, pro-
duct differentiation is one of the potential strategies that could be successfully applied. This paper identifies "Interme-
diate Consumption/Total Output" as a simple and user-friendly indicator for farm product differentiation performance 
and comparison assessment in the Czech Republic, based on a two-step cluster analysis performed on 1 225 farms with 
different operating conditions and reproduction process characteristics in the Czech Republic. The data are sourced 
from Farm Accountancy Data Network (FADN CZ). Four farm clusters based on  product differentiation levels are 
identified and described from the point of view of the production process and conditions. The resulting cluster profiles, 
in general, indicate the production conditions and process affecting the resulting product differentiation. Nevertheless, 
farms deliver extraordinary product differentiation values in  fields with less favourable conditions and production 
processes. Those have the potential to be an inspiration for farms with lower product differentiation values. The result 
of this paper provides hope, less favourable conditions are not a limit for formidable performance. This paper result can 
be practically applied by anyone aiming to easily identify, evaluate, and compare farm product differentiation levels.
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The basic entrepreneurial goal is to reach a positive 
economic result in the long term, and farmers are not 
excluded. According to Porter (1998), companies apply 
two types of  strategies to  achieve a  sustainable com-
petitive advantage, capable of  increasing profit and 
revenues. The first is  cost leadership, and the second 
is product differentiation. Both types of strategies could 
be  applied in  either a  broad or  narrow scope (Porter 
1998). Product differentiation is one of  the best ways 
to increase revenues and profits for agriculture farms 
(Hughes 2014; Alvarez et  al. 2018). Product differen-
tiation is  a  response to  competitive and profit pres-
sures in agriculture (Phillips and Peterson 2004). That 

is a cause when we can establish an increasing motiva-
tion to apply a product differentiation strategy in  the 
agricultural industry (Grashuis and Magnier 2018).

A successful product differentiation strategy applica-
tion means product valorisation, i.e.  the ability to sell 
it for a higher price per physical unit than the competi-
tors. There is a variety of farming product differentiation 
strategy application options. The modern consumer fo-
cuses on  a  product with higher quality, higher added 
value, traceability, labelling (Clay and Feeney 2019) and 
convenience character (Sides and Swaminathan 2020). 
This value-added product is  appraised by  consumers 
who will pay higher prices (Sides and Swaminathan 
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2020). Another possibility of  product differentiation 
is local food. Consumers like to buy local food because 
they consider local food healthier, fresher, tastier and 
environmentally-friendly (Haas et al. 2013). Local food 
is also used to create an identity and feeling of belong-
ing, which creates a sense of community (Haas and Petz 
2017; Pícha et al. 2018). That brings us to another possi-
bility of product differentiation by branding. Many ag-
riculture producers use branding to support and drive 
product differentiation (Grashuis and Magnier 2018). 
In fact, everything mentioned above has already been 
claimed years ago by  Chamberlin (1962). According 
to him, differentiation can be based on a variety of char-
acteristics of  the product, such as  special packages, 
patented features, trademarks or tradenames, location, 
reputation, personal links to customers or a special at-
titude during the sale (Chamberlin 1962). Regardless, 
even though this has long been factual evidence, this 
world of  competitiveness and profit pressure is  still 
undiscovered by  many agribusinesses (Kennedy et  al. 
1997), especially by small family farms (Berti and Mul-
ligan 2016).

Product differentiation is  positively correlated with 
profit achievement. Profit volatility is  higher in  some 
agricultural sectors than in others. It is affected by price 
changes, by  technical efficiency (Žáková Kroupová 
2016), by debt (Stekla and Grycová 2016), by farm size 
(Slavickienė and Savickienė 2014), by  specialization 
(Vrolijk et  al. 2010) and by  localization (Maxová and 
Žáková Kroupová 2016; Balezentis and Novickyte 2018). 
Product differentiation can be measured by comparing 
the difference between output and direct costs directly 
related to specific production – thus, there is potential 
to compare the level of differentiation of the farm prod-
uct as a whole. However, the agricultural output value 
is significantly affected by subsidies.

Czech farms are highly dependent on  subsidies 
(Lososová and Zdeněk 2014; Žáková Kroupová 2016; 
Urbancová 2018). According to  Špička et  al. (2009), 
subsidies serve as  a  "financial pillow" that increases 
the farmers' income and expands the capacity of their 
decision-making. Subsidies also have an impact on the 
stability of  the farmers' income (Špička et  al. 2009; 
Brožová 2011). Nevertheless, subsidies create mar-
ket imperfections in the long run. Many authors have 
studied the difference of the effect of subsidies on in-
dividual types of  farms. For example, crop produc-
tion has the least dependence on subsidies (Lososová 
and Zdeněk 2014), organic farms would not be  able 
to generate profit (Brožová 2011; Brožová and Vaněk 
2013; Krause and Machek 2018; Hampl 2020) and 

farms in areas of natural or other specific constraints 
(ANC) and in  mountainous areas would not gener-
ate profit at all without subsidies (Maxová and Žáková 
Kroupová 2016). Vrolijk et al. (2010) state that about 
11% of the European Union farms are affected by fluc-
tuations in direct payments. Barnes et al. (2015) state, 
that in  Sweden, for example, 46%  of  farms are con-
sidered viable without subsidies, and in Scotland, the 
percentage is  even higher  (80%). According to  field 
conditions, the share of viable farms in the Czech Re-
public varies from 70% to 76% according to field con-
ditions (Hlavsa et  al. 2020). In  the Netherlands, Italy 
and Belgium, there is a share of agricultural subsidies 
on output lower than 10%, in the Czech Republic less 
than 20%, in Austria and Slovenia 30%, in Ireland 50% 
and in Finland above 60% (Vrolijk et al. 2010).

Many authors deal with the efficiency and profitabil-
ity of Czech farms (Brožová 2011; Machek and Špička 
2014; Krause and Machek 2018; Hampl 2020). A wide-
ly-used approach measures agricultural production 
by monetary units such as added value or gross output 
(Machek and Špička 2014). However, the authors have 
not seemed to evaluate the effectiveness of gross farm 
profitability related to total output, eliminating the ef-
fects of subsidies, assessing the level of farm product dif-
ferentiation value and segmenting them on these bases.

MATERIAL AND METHODS

The presented paper's primary goal is  to  identify 
a  simple and user-friendly indicator for a  farm prod-
uct differentiation performance assessment and com-
parison without the effect of  subsidies in  the Czech 
Republic.

The indicator shall have the potential for a  quick-
check and comparison of the farm product differentia-
tion conducted by anybody concerned.

A secondary goal is to describe the segment profiles 
of  farms segmented according to product differentia-
tion performance from the perspective of production 
conditions and resources.

This paper uses a  sample of  1  225  farms with dif-
ferent operating conditions and reproduction process 
characteristics in  the Czech Republic, sourced from 
Farm Accountancy Data Network (FADN  CZ 2018), 
aiming to reach the goals mentioned above.

Niche productions and farming without agricultural 
land (horticulture, permanent crops, pigs and poultry) 
are excluded.

Definitions of the key variables applied in the paper 
are available in Table 1.
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The Pure Effectiveness indicator [Equation (1)] is used 
to evaluate product differentiation (Chocholoušek and 
Huml 2019).

Pure Effectiveness is  calculated for each individual 
farm, and the farms are distributed into four groups 
(quartiles) according to the Pure Effectiveness level.

A two-step cluster analysis is conducted using IBM 
SPSS Statistics software, version  26, release 26.0.0.0, 
aiming to reach the paper goals specified above.

This approach combines classical relocation and hi-
erarchical clustering methods and is  suitable for large 
data sets of  both continuous and categorical variables. 
Conducted two-step cluster analysis applies likelihood 
distance and follows the approach of Stehlik-Barry and 
Babinec (2017). The analysis is  primarily conducted 
in automatic mode to tentatively identify a number of po-
tential clusters and consequently with a specified num-

ber of  clusters aiming to  reach the best cluster quality 
results – silhouette measure of cohesion and separation.

RESULTS AND DISCUSSION

Six variables, assessing the "top-line" of the farm re-
production process, are used for clustering with rea-
sonable statistical significance. These variables are 
used for a simple and user-friendly farm performance 
assessment without the subsidy effect segment indica-
tor definition.

The resulting cluster distribution is described in Ta-
ble 2. The cluster analysis generated four clusters. Each 
cluster represents approximately an equal number (N)
of farms.

Cluster number four represents the segment of farms 
reaching the highest Pure Effectiveness values. On the 

Gross Farm Income Balance Current Subsidies and Taxes
Pure Effectiveness

Total Output

−
=

Table 1. Definition of key variables

Variable Definition

Total Output

total of output of crops and crop products, livestock and livestock products and 
of other output = sales and use of (crops and livestock) products and livestock + change 

in stocks of products (crops and livestock) + change in valuation of livestock – purchases 
of livestock + various non-exceptional products

Output Crops 
and Crop Products

total of output of crops and crop products = sales + farm use + farmhouse 
consumption + (closing valuation – opening valuation)

Output Livestock 
and Livestock Products livestock production + change in livestock value + animal products

Other Output

leased land ready for sowing, receipts from occasional letting of fodder areas, agistment, 
forestry products, contract work for others, hiring out of equipment, interest on liquid 

assets necessary for running the holding, receipts of tourism, receipts relating to previous 
accounting years, other products and receipts

Balance Current 
Subsidies and Taxes

subsidies and taxes arising from current productive activity in the accounting year; 
balance of subsidies and taxes on current operations

Intermediate 
Consumption

total specific costs (including inputs produced on the holding) and overheads arising from 
production in the accounting year = specific costs + overheads

Specific Costs
crop-specific inputs (seeds and seedlings, fertilisers, crop protection products, other 
specific crop costs), livestock-specific inputs (feed for grazing stock and granivores, 

other specific livestock costs) and specific forestry costs

Farming Overheads supply costs linked to production activity but not linked to specific lines of production

Gross Farm Income output – intermediate consumption + balance current subsidies and taxes

The key variables applied in the paper relations are visualised in Figure 1
Source: European Commission (2020)

 (1)
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other hand, cluster number one represents the farms 
with the lowest Pure Effectiveness values. The cen-
troids of the aforementioned variables and clusters are 
presented in Table 3.

The cluster analysis identifies clusters with internal 
homogeneity (cohesion) and external heterogeneity 
(separation). It means cluster members have simi-
lar characteristic values within the cluster, but different 
characteristic values compared to other clusters.

The silhouette measure of  cohesion and separation 
indicator is  a  popular measure used to  evaluate the 
quality (i.e. level of cohesion and separation) of clusters, 
identified with a cluster analysis (Norušis 2011).

According to  IBM SPSS Statistics software ver-
sion  26, silhouette measure of  cohesion and separa-
tion values above 0.5 signify good results of clustering 
in the area of cohesion and separation. The presented 
analysis leads to the value of 0.7, i.e. a good result.

The ratio of  sizes (Table  4) indicates the ratio be-
tween the size of the smallest and the largest clusters. 

The presented analysis leads to the value 1.01, i.e. the 
sizes of resulted clusters are very similar.

Predictor importance values are used for ranking 
variables from most to less important from the cluster-
ing point of view (Norušis 2011).

The predictor importance value for each variable 
used in  the cluster analysis is  described at  the top 
of Table 5.

Intermediate Consumption/Total Output achieves 
the highest predictor importance. Intermediate Con-
sumption is  the sum of  Specific Costs and Farming 
Overheads, i.e.  it cumulates variables ranking at  the 
second and third place of  predictor importance (Fig-
ure 1 describes the relations among variables). The re-
maining and lower ranking variables are related to the 
reproduction process input, i.e.  the average working 
unit (AWU) and hectare. Their predictor importance 
values are significantly lower than Intermediate Con-
sumption/Total Output.

Table 5 summarises the primary paper goal results, 
i.e.  identifying a  simple and user-friendly indicator 
for farm product differentiation assessment and com-
parison with reasonable statistical significance (cluster 
distribution, silhouette measure of cohesion and sepa-
ration, ratio of sizes, predictor importance). Predictor 
importance values are combined with a basic statistical 
description of the variables in Table 5.

Specific Pure Effectiveness values for each cluster 
have been added to Table 5. There is no predictor im-
portance value for this indicator because it  is not di-
rectly used for clustering. However, this variable value 

Table 3. Centroids

Variable Characteristic
Cluster

1 2 3 4 combined

Pure Effectiveness/AWU mean –0.19 0.05 0.07 0.18 0.03
SD 0.28 0.08 0.09 0.17 0.22

Farming Overheads/Total Output mean 0.66 0.34 0.29 0.23 0.38
SD 0.33 0.10 0.08 0.07 0.25

Intermediate Consumption/ 
Total Output

mean 1.32 0.84 0.71 0.55 0.86
SD 0.42 0.05 0.03 0.09 0.36

Specific Costs/Total Output mean 0.65 0.50 0.42 0.32 0.47
SD 0.21 0.10 0.08 0.08 0.18

Gross Farm Income/ha (EUR) mean 446.90 692.30 893.74 1169.99 800.83
SD 233.95 316.95 381.55 987.81 624.13

Farm Net Added Value/ha (EUR) mean 263.42 508.68 683.41 940.91 599.18
SD 233.26 266.20 335.27 819.29 537.03

AWU – average working units
Source: Authors' calculations based on FADN CZ (2018)

Table 2. Cluster distribution

Cluster N Combined (%) Total (%)
1 307 25.06 25.06
2 305 24.90 24.90
3 306 24.98 24.98
4 307 25.06 25.06
Combined 1 225 100.00 100.00

Source: Authors' calculations based on FADN CZ (2018)
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can be directly used for a farm product differentiation 
assessment. Intermediate Consumption/Total Output 
represents an additional applicable indicator for farm 
product differentiation assessment, with 0.86  predic-
tor importance. Concerned users can apply indicators 
from left to right with declining predictor importance 
(i.e. reliability) for assessing farm product differentia-
tion without the effect of subsidies.

Since the Intermediate Consumption/Total Output 
computation is easier and this indicator directly covers 
two indicators with predictor importance following the 
highest values, the authors primarily recommend this 
indicator for farm product differentiation assessment. 
Other indicators have the potential for a more precise 
assessment when additional farm data are available.

The secondary goal results (to describe the resulting 
cluster profiles of farms segmented according to prod-
uct differentiation from the perspective of production 
conditions and resources) are summarised in Table 6.

For assessing cluster member operational and pro-
duction conditions, variables are used that do not lead 
to the delivery of cluster analysis results with reason-
able statistical significance when clustering. However, 

they are computed for each cluster member as  part 
of  a  cluster analysis and have potential to  be  used 
at  least indicatively. Table  6 covers the variable fre-
quency percentage split within clusters.

Farm size, specialisation, ANC areas and non-ANC 
areas are affecting farming profitability (and product 
differentiation) according to many authors (Vrolijk et al. 
2010; Slavickienė and Savickienė 2014; Maxová and 
Kroupová 2016; Stekla and Grycová 2016; Žáková Krou-
pová 2016). Field cropping and horticulture reach high-
er profitability (and product differentiation) and growth 
than other farms (Balezentis and Novickyte 2018). 
Nevertheless, farms facing a less favourable production 
process and conditions can develop high product differ-
entiation levels (Table 6). The indication of high product 
differentiation in  such conditions indicates extraordi-
nary performance potential and probably the best prac-
tice resource for other farms to reapply.

When aiming to select the farm delivering extraordi-
nary results in product differentiation values in the less 
favourable production process and conditions, the po-
tential application of  the paper results could be  the 
following:
i) Check if the "Intermediate Consumption/Total Out-

put" value is higher than 0.49 (0.58 – 0.09, i.e. mean 
– SD), then apply additional indicators from Table 5, 
if needed.

ii) Check the variable value for farms in Table 6. In this 
case, this value is against a trend (e.g. grazing live-
stock type of farming) – this farm is delivering excel-
lent product differentiation results.

Table 4. Ratio of sizes

Indicator Value
Size of smallest cluster (number of farms) 305
Size of largest cluster (number of farms) 307
Ratio of sizes (largest cluster to smallest cluster) 1.01

Source: Authors' calculations based on FADN CZ (2018)

Total Output
Balance Current 

Subsidies and TaxesOutput Crops 
and Crop Products

Output Livestock 
and Livestock Products Other Output

Intermediate Consumption
Gross Farm Income

Specific Costs Farming Overheads

Depreciations Farm Net Value Added
Balance Subsi-
dies and Taxes 
on Investment

External Factors
Family Farm 

Income
Wages Rent Interest

Figure 1. Standard Farm Accountancy Data Network output structure

Source: FADN CZ (2018)
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CONCLUSION

Pure Effectiveness is an indicator used to assess the 
product differentiation level and comparison of farms 
from 2018 FADN data (FADN CZ 2018).

Intermediate Consumption/Total Output is a simple 
and user-friendly indicator for a farm product differen-
tiation performance and comparison assessment in the 
Czech Republic, resulting from a two-step cluster anal-

ysis with 0.86 predictor importance. Additional help-
ing indicators are defined to be used as needed.

Four farm clusters are identified based on  their 
product differentiation level with reasonable statisti-
cal significance.

Each cluster profile is described from the perspective 
of their production process and conditions.

The resulting cluster profiles, in  general, indicate 
that the production conditions and process are affect-

Table 6. Variables frequencies percentage split within clusters

Variable Value
Cluster (%)

1 2 3 4 total

ANC according 
to the EU

mountain 32.6 15.7 10.1 8.8 16.8
not mountain 0.0 43.6 43.5 40.1 31.8
not in ANC area 67.4 40.7 46.4 51.1 51.4

International 
economic size

small (class 1–6) 43.3 11.5 11.4 16.9 20.8
medium (class 7–9) 41.7 40.0 26.5 53.1 40.3
large (class 10–11) 6.2 10.2 10.5 13.0 10.0
very large (class 12–14) 8.8 38.4 51.6 16.9 28.9

Legal form
individual farm 73.3 44.3 37.3 70.7 56.4
legal entity 26.7 55.7 62.7 29.3 43.6

Growing region

beet 14.0 32.5 39.9 44.3 32.7
corn 2.3 4.3 3.6 5.2 3.8
mountain region 20.8 7.9 4.2 3.3 9.1
potato 38.1 39.7 35.9 33.9 36.9
potato-oat 24.8 15.7 16.3 13.4 17.6

Region

Brno 3.6 5.9 8.5 8.1 6.5
Budějovice 13.7 11.5 10.1 5.5 10.2
Hradec Králové 8.5 6.6 7.5 8.5 7.8
Jihlava 13.0 13.8 13.7 10.7 12.8
Karlovy Vary 3.3 1.0 0.3 1.6 1.6
Liberec 1.6 2.0 3.6 3.3 2.6
mid-Bohemian 8.5 19.7 21.9 25.1 18.8
Olomouc 5.2 8.2 8.2 5.9 6.9
Ostrava 7.2 6.9 8.2 9.8 8.0
Pardubice 14.7 7.5 5.6 7.2 8.7
Plzeň 8.5 5.6 2.9 5.5 5.6
Ústí nad Labem 5.9 6.9 6.2 5.5 6.1
Zlín 6.5 4.6 3.3 3.3 4.4

Type of farming

field crops 16.0 36.4 38.2 59.0 37.4
grazing livestock 59.3 12.5 8.2 6.8 21.7
milk 3.3 10.8 11.4 11.7 9.3
mixed 21.5 40.3 42.2 22.5 31.6

ANC – areas of natural or other specific constraints
Source: Authors' calculations based on FADN CZ (2018)
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ing the resulted product differentiation. Nevertheless, 
there are farms delivering extraordinary product dif-
ferentiation values with a  less favourable production 
process and field conditions. Those have the potential 
to  be  a  source of  best practices for farms with lower 
product differentiation values.

The results of  this paper provide hope that less fa-
vourable conditions are not a limit for formidable per-
formance.

This paper result can be practically applied by any-
one aiming to easily evaluate and compare farm prod-
uct differentiation levels. Since the FADN methodol-
ogy is commonly used in the EU countries, the paper 
result has the potential to be used within the EU; how-
ever, concrete values shall be calculated for each coun-
try individually.
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