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Fig. 3. Relative diversification in the purchase value of animal products, on average from 2017- 
-2018 (%).
Source: as in Fig. 1.

Table 3
Environmental conditions of marketability of Polish agriculture (by voivodeship)

No. Voivodeship
Agricultural production area 
valorization index according 

to the ISSPC-SRI (pts)
Agroclimate  

(pts)a

Share of permanent 
grassland  

in UAA (%)
1. Dolnośląskie 74.9 10.4 15.2
2. Kujawsko-pomorskie 71.0 9.2 13.1
3. Lubelskie 74.1 10.6 16.5
4. Lubuskie 62.3 11.6 21.7
5. Łódzkie 61.9 11.5 16.4
6. Małopolskie 69.3 9.3 39.5
7. Mazowieckie 59.9 9.7 26.9
8. Opolskie 81.4 13.2 8.8
9 Podkarpackie 70.4 10.7 33.1
10. Podlaskie 55.0 7.5 38.3
11. Pomorskie 66.2 8.5 17.8
12. Śląskie 64.2 11.2 21.2
13. Świętokrzyskie 69.3 10.6 21.8
14. Warmińsko-mazurskie 66.0 8.1 33.6
15. Wielkopolskie 64.8 11.2 13.5
16. Zachodniopomorskie 67.5 9.8 10.5

POLSKA 66.6 9.9 21.4
a The assessment of agro-climate is a component of the agricultural production area valorization index, but it 
also reflects the specificities of the voivodeships
Source: ISSPC-SRI and Statistics Poland data and own study.
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The conditions of marketability of Polish agriculture are diversified both re-
gionally and within the voivodeships in the subregions. The environmental con-
ditions of the agricultural market output by voivodeship have been presented in 
Table 3. The most favorable environmental conditions for the agricultural produc-
tion, assessed according to the agricultural production area valorization index, 
are in the Opolskie and Dolnośląskie Voivodeships. The Opolskie Voivodeship, 
in addition to a high quality of soils, is also characterized by the most favorable 
agro-climate index in the country. On the other hand, the Podlaskie Voivodeship, 
which has the least favorable habitat conditions, is characterized by a large share 
of permanent grassland which, in addition to fodder crops grown on arable land, 
is a source of feed for livestock, particularly cattle.

The diversification of agrotechnical conditions and production efficiency, as-
sessed by means of four selected indicators, has been presented in Table 4.

Table 4
Agrotechnical conditions of marketability of Polish agriculture (by voivodeship)

No. Voivodeship

Consumption  
of mineral fertilizers,  

on average from  
2016-2017 

(kg NPK·ha-1 
of UAA)

Consumption of 
lime fertilizers, 
on average from 

2016-2017  
(kg CaO·ha-1  

of UAA)

Share of very 
acidic and 
acidic soils  
(%) (2017)

Cereal yields, 
on average 

2016 and 2017 
(t·ha-1)

1. Dolnośląskie 168.1 87.2 28 5.2

2. Kujawsko-pomorskie 183.3 126.9 25 4.5

3. Lubelskie 143.3 50.0 40 4.3

4. Lubuskie 105.6 32.3 37 4.4

5. Łódzkie 135.1 44.9 55 3.5

6. Małopolskie 88.1 23.1 51 4.0

7. Mazowieckie 111.9 32.7 52 3.2

8. Opolskie 195.9 96.4 17 5.9

9 Podkarpackie 78.7 30.8 58 3.8

10. Podlaskie 103.5 35.6 58 3.0

11. Pomorskie 138.8 46.4 41 4.1

12. Śląskie 127.5 42.3 34 4.4

13. Świętokrzyskie 111.9 28.3 36 3.1

14. Warmińsko-mazurskie 107.6 48.9 38 3.8

15. Wielkopolskie 160.8 42.7 34 4.5

16. Zachodniopomorskie 126.6 76.7 35 4.3

POLAND 133.5 53.0 37 4.1

Source: Statistics Poland, 2000-2019 and own calculations.
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The highest production intensity, measured by the level of consumption of min-
eral fertilizers in kg NPK per 1 ha of utilized agricultural area, can be observed 
in the following voivodeships: Opolskie, Kujawsko-Pomorskie, Dolnośląskie, and 
Wielkopolskie. These voivodeships have a relatively lower share of very acidic 
and acidic soils and a higher standard of agricultural conditions, assessed based 
on the level of cereal yields obtained, shaped by the species structure of higher 
yielding cereals, especially the high share of wheat and corn cultivated for grain. 
The degree of use of the agricultural production potential in the regions, measured 
by the agricultural market output, is also determined by organizational and eco-
nomic conditions. Their diversification, analyzed according to a number of selected 
indicators, has been presented in Table 5.

The inclusion of the organizational and economic conditions, particularly the area 
structure of farms and the average utilized agricultural area in ha per 1 farm, in 
the comparisons makes it possible to discover the reasons for the diversification of 
the marketability of Polish agriculture. The voivodeships characterized by a two-
or-three-times higher share of farms with an area of more than 50 ha than the na-
tional average are most often specialized in intensive market crop output. This group 
of farms uses modern, innovative technologies, makes more use of certified seed 
material, and uses rational fertilization and integrated pest management, as well as 
cultivation simplifications. Farms with an area of more than 50 ha, according to 
the IAFE-NRI classification (Józwiak, Sobierajewska, Zieliński, and Ziętara, 2019) 
are considered to be development-oriented and have a positive impact on the level 
of marketability of agriculture in the region. On these farms, an increase in the area 
for the cultivation of cereals has been observed in recent years; so has an increase 
in their impact on the market of this group of crops. The IAFE-NRI data (Józwiak 
et al., 2019) also shows that a group of about 32 thousand large farms is the major 
supplier of grain to the market and its share in turnover is about 85%. The share 
of this group of farms in the cultivation area is about 31%, and in production it 
is as much as 65%. There is no doubt that the high share of this group of farms 
in the domestic production of cereals as well as in market crop production is the 
result of using intensive technologies allowing them to obtain grain yields ranging 
from 6 to 10t·ha-1. The specialization of the individual voivodeships in the mar-
ket production of cereals is evidenced by the purchase of cereal grain in kg·ha-1 of 
utilized agricultural area. Table 5 shows that in terms of this criterion, the follow-
ing voivodeships are in the lead: Opolskie, Dolnośląskie, Zachodniopomorskie, and 
Pomorskie, which are characterized by a much smaller stocking density, expressed 
in LU·100 ha-1 of UAA, than the national average. The Wielkopolskie Voivodeship 
is characterized by the highest domestic purchase of agricultural products in cereal 
units and in PLN per 1 ha, mainly due to combining intensive crop production with 
livestock production. In addition to the stocking density, an important factor de-
termining the regional diversification of the marketability of Polish agriculture is 
the sowing structure, which is characterized by major changes (Table 6).
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The diversification of the share of products of animal origin in domestic production 
has been presented in Table 8. The analysis of the data shows that the voivodeships 
specialize in livestock production. The relatively large share of individual products 
in domestic production can be noticed with respect to all major types of production.

However, it is worth stressing that the share of purchase in the production of 
various agricultural products varies regionally and affects the marketability of ag-
ricultural production in the voivodeships.

On average, in Poland in 2017/2018, the purchase of basic cereals account-
ed for 36% of their production, but it was clearly diversified by voivodeship. 
In the Małopolskie, Podkarpackie, and Świętokrzyskie Voivodeships it accounted 
for less than 10% of production, whereas in the Zachodniopomorskie, Pomorskie, 
and Dolnośląskie Voivodeships it accounted for 60-70%. A low share of purchase in 
the production of potatoes is characteristic of the voivodeships with a high level of 
fragmentation of farms, such as Małopolskie, Podkarpackie, and Świętokrzyskie. 
In the Dolnośląskie, Pomorskie, Podlaskie, and Zachodniopomorskie Voivode-
ships, the share of purchase is within the range of 37-59% of the potato production 
(Statistics Poland, 2000-2019).

The lower diversification of the share of purchase in production as a measure of 
the marketability of agriculture can be seen in the case of livestock for slaughter and 
milk. The purchase of livestock for slaughter in Poland amounted to 91.3%, on aver-
age, in 2018. It was relatively smaller in the voivodeships with a large fragmentation 
of farms due to the important role of home slaughter. A similar pattern can also be 
observed in relation to cow’s milk, the purchase of which accounted for 84.4% of 
production, on average, in 2018. However, in the Małopolskie Voivodeship it ac-
counted for only 44.5% of production, while in the Wielkopolskie Voivodeship it 
accounted for 96.5% and in Dolnośląskie – 94% (Statistics Poland, 2019).

This diversification shows that part of the production is dedicated to the internal 
needs of farms, or to self-supply of rural families. However, this does not have 
a decisive impact on the regional diversification of the structure of the agricultural 
market output. The existence of specialization is also evidenced by the diversifi-
cation of the share of crop and livestock productions in agricultural market out-
put. In relation to each above-mentioned type of production, the specialization of 
the voivodeships can be seen (Table 9).

The analysis presented shows that the regional diversification of the agricultural 
market output, as a measure of the use of the potential of Polish agriculture, is de-
termined by various conditions, often interconnected and differing in terms of the 
directions and impact (Krasowicz and Kuś, 2015). The diversification of invest-
ment expenditure in PLN·ha-1 of utilized agricultural area is determined, in addi-
tion to the existing farm equipment, also by the agrarian structure of agriculture. 
In the voivodeships with a higher share of farms with a larger area, investment 
expenditure is more reasonably used.

A statistical description of the more important conditions of the agricultural 
market production in Poland has been presented in Table 10.
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Table 10
Description of the analyzed variables

Specification Average Median Minimum Maximum Standard 
deviation

Purchase value (PLN·ha-1 of UAA in total) 3,815.1 3,928.0 1,672.0 6,559.0 1,346.9
including: plant products 1,237.5 1,234.0 206.0 2,390.0 600.9

animal products 2,577.6 2,445.5 754.0 4,877.0 1,272.4
Share of voivodeships in UAA (%)  
on average 2013-2015 6.3 6.5 2.6 13.1 3.2

total 6.3 4.6 1.9 17.9 4.8
crop 6.3 4.8 1.1 13.9 4.2
livestock 6.3 4.0 1.8 21.3 5.9

Agricultural production area valorization index 
according to the ISSPC-SRI (pts) 67.4 66.9 55.0 81.4 6.4

Share (%) of permanent grassland 21.7 19.5 8.8 39.5 9.8
Consumption of mineral fertilizers  
(kg NPK·ha-1 of UAA) 130.4 127.1 78.7 195.9 33.4

Share (%) of very acidic and acidic soils 39.9 37.5 17.0 58.0 12.0
Cereal yields (t·ha-1) on average 2016 and 2017 4.1 4.2 3.0 5.9 0.8
Share of farms with an area of up to 5 ha (%) 48.9 46.2 27.3 82.1 17.6
Share of farms with an area of more than 50 ha (%) 4.1 3.1 0.4 12.4 3.7
Average farm area (ha of UAA) 13.4 13.7 4.0 28.7 7.3
Stocking density (LU·100 ha-1 of UAA) 43.1 37.8 16.5 81.9 19.4
Purchase of cereals (kg·ha-1 of UAA) 752.2 560.0 117.0 1831.0 591.7
Purchase of products (cereal unit·ha-1) 40.4 38.8 18.3 67.4 14.4
Share of livestock production  
in agricultural market output (%) 55.2 57.0 25.4 92.2 17.0

Share of voivodeships in the purchase  
of agricultural production (%) 6.2 5.7 1.7 18.6 4.9

industrial in total 9.9 10.2 2.2 18.4 5.2
including: sugar beet 2.0 1.4 0.0 5.0 1.5
rape and turnip rape 10.2 8.3 2.3 22.3 6.8

Crop production in total (%) 44.8 43.1 7.8 74.6 17.0
cereals 14.7 12.5 3.5 37.6 10.4
industrial 5.9 4.6 0.3 19.9 5.2
vegetables 10.1 9.6 1.2 26.9 6.9
fruit 7.4 3.9 0.9 25.7 8.0

Livestock production in total (%) 55.2 57.0 25.4 92.2 17.0
milk 15.6 12.8 5.3 56.9 12.5

Source: own study.

The data comparison shows that high diversification is characteristic of the in-
dicators describing the level and structure of the agricultural market production as 
well as those describing various groups of conditions.
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Using the methods of multivariate analysis, groups of voivodeships diversi-
fied in terms of agricultural market output have been identified as a criterion for 
the use of agricultural potential (Table 11). The division of the voivodeships into 
four groups has been shown in Fig. 1.

Description of the groups of voivodeships diversified in terms  
of the use of agricultural potential

The clusters (groups) of voivodeships vary in terms of the diversification of 
the use of agricultural potential evaluated by the criterion of the agricultural market 
output (Fig. 4), which is derived from the existing conditions and specialization 
of production in the regions. Table 11 presents the selected indicators describing 
the agricultural market output in the identified groups of voivodeships (clusters) 
against the background of the conditions. The simplified description of the groups 
of voivodeships (clusters) has been presented in Table 12.

Fig. 4. Division of voivodeships into clusters with diversified marketability of agriculture.
Source: own study.
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Rys. 4. Podział województw na skupienia o zróżnicowanej towarowości rolnictwa 
 
Źródło: opracowanie własne 
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Table 12
Simplified description of the groups of voivodeships (clusters)

No. 
of the 
cluster

Voivodeships  
(groups  

of voivodeships)
Characteristics

1(6)

Dolnośląskie,  
Opolskie,  
Lubuskie,
Zachodniopomorskie, 
Pomorskie,  
Lubelskie

• diversification of the agricultural production area valorization 
index (APAV), specialization in the market output of cereals 
and industrial crops, fruit and vegetables (Lubelskie)

• relatively low stocking density, low consumption of natural 
fertilizers

• relatively lower share of the livestock production in agricultural 
market output

• simplified organization of agricultural production

2(4)
Kujawsko-Pomorskie,
Wielkopolskie,
Łódzkie,  
Mazowieckie

• intensive agriculture, specialization in various branches of 
agricultural production, internal diversification of agriculture  
in the voivodeships

• relatively higher share of the voivodeships in agricultural market 
output than in utilized agricultural area (UAA)

• occurrence of threats to the natural environment

3(2) Warmińsko-Mazurskie,  
Podlaskie

• developed market livestock production (milk and live cattle)
• high share of permanent grassland (PG) in the structure  

of the utilized agricultural area (UAA)
• high share of fodder crops on arable land (AL) (especially corn)
• diversified use of permanent grassland

4(4)
Śląskie,  
Małopolskie, 
Podkarpackie, 
Świętokrzyskie

• large fragmentation of farms, along with low stocking density
• low purchase value in PLN/ha
• low consumption of mineral fertilizers in kg NPK/ha of UAA,  

soil acidification
• significant share of fruit and vegetables in the structure  

of the market output
• large, poorly utilized labor resources

Source: own study.

Cluster 1 includes the voivodeships that are diversified in terms of the agricul-
tural production area valorization index and specializing in the market production 
of cereals and industrial crops. In the case of the Lubelskie Voivodeship, character-
ized by a smaller average farm area and a less favorable area structure of farms, 
the inclusion in this cluster was determined by the share in the market production 
of industrial crops (sugar beet and rape) and fruit from trees and shrubs. The diver-
sification also applies to the consumption of mineral fertilizers. A common charac-
teristic of the voivodeships classified into this cluster is relatively lower stocking 
density and, consequently, a lower share of livestock production in the structure of 
the agricultural market output. This results in a relatively lower purchase value in 
PLN from 1 ha of utilized agricultural area.
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Cluster 2 includes the Wielkopolskie and Kujawsko-Pomorskie Voivode-
ships, generally recognized as the regions of intensive agriculture, characterized 
by a higher standard of agricultural conditions. In addition to these, the cluster 
includes the Łódzkie and Mazowieckie Voivodeships, specializing both in the typi-
cal agricultural production and in poultry and horticultural production. A common 
characteristic of these voivodeships is that their share in the Polish agricultural 
market output is larger than it would appear from their share in utilized agricultural 
area. In addition to crop production, livestock production is highly important in 
these voivodeships and they skillfully combine these types of production. These 
voivodeships are food-producing zones for major urban agglomerations, which 
also affects marketability.

Cluster 3 includes the Warmińsko-Mazurskie and Podlaskie Voivodeships, 
which have a relatively large share in Polish market livestock production, mainly 
due to the well-organized intensive production of milk, being the raw material base 
for the dairy sector which is well developed in north-eastern Poland. Both voivode-
ships, despite their large share of permanent grassland, are also characterized by 
a large share of fodder crops (especially corn) in the sowing structure on arable 
land. This is linked to the necessity of balanced feeding of cattle using high-energy 
feed in the form of corn silage.

Cluster 4 includes the following voivodeships: Śląskie, Małopolskie, Pod-
karpackie, and Świętokrzyskie, located in southern and south-eastern Poland. 
Their common characteristics are the large fragmentation of farms, relatively lower 
production intensity measured by the level of consumption of mineral fertilizers in 
kg NPK·ha-1, stocking density lower than the national average, and a high level of 
agricultural employment. In the structure of the agricultural market output of this 
group of voivodeships, the production of fruit and vegetables has a substantial, yet 
diversified, share.

The specificity of the voivodeships included in the individual clusters is reflected 
in the diversification in the purchase value in PLN·ha-1 of utilized agricultural area 
and its structure. Much higher purchase values are characteristic of the voivode-
ships included in Cluster 2, combining intensive, often specialized, crop production 
with livestock production. In the Warmińsko-Mazurskie and Podlaskie Voivode-
ships, the relatively high purchase value of animal products is not accompanied 
by a correspondingly high market crop production. This is particularly visible in 
the example of the Podlaskie Voivodeship. In the value structure of the agricultural 
market output in this voivodeship, milk accounted for nearly 60%.

A comparison of the level and structure of the agricultural market output, tak-
ing into account the voivodeships and their clusters, indicates the relatively weaker 
impact of the environmental (habitat) conditions on the use of agricultural potential. 
A much stronger impact is made by organizational and economic conditions such as 
the area structure of farms, intensity of organization and farming, specialization of 
production, and its connection with the market and processing industry. The exist-
ing regional diversification of the Polish agricultural market output, as a measure of 
the use of the potential of this sector of the national economy, is one of the deter-
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minants of the prospects for the development of agriculture and types of support, 
directed by science and advice on agricultural practice (Chyłek et al., 2017; Czudec, 
2017). It also has an impact on the directions of agricultural research, including eco-
nomic and agricultural research (Gołębiewska et al., 2016).

The research conducted confirmed the research hypothesis and the results pro-
vided a basis for identifying the groups of voivodeships with diversified market-
ability of agriculture. It allowed for evaluating them from the point of view of 
the use of agricultural potential.

Conclusions
The regional diversification of the environmental, agrotechnical, organizational, 

and economic conditions determines the level and structure of the agricultural mar-
ket output in Poland, as a criterion for the use of agricultural potential. The impact 
of individual groups of conditions is clearly diversified, and their impact is vis-
ible in the production specialization and marketability of regions, as well as in 
their share in the Polish agricultural market output.The regional diversification of 
the level and structure of the Polish agricultural market output should be the basis 
for the directions of scientific research and improving advisory activities.

The agricultural market output reflects the regional diversification of agriculture 
and is an important determinant of the development of the bioeconomy in Poland.
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PRODUKCJA TOWAROWA JAKO KRYTERIUM  
WYKORZYSTANIA POTENCJAŁU ROLNICTWA  

W RÓŻNYCH REGIONACH POLSKI

Abstrakt
Celem opracowania było przedstawienie towarowej produkcji rolniczej jako kry-

terium wykorzystania potencjału polskiego rolnictwa w różnych regionach Polski.
Analizę przeprowadzono z uwzględnieniem wybranych wskaźników cha-

rakteryzujących warunki przyrodnicze, agrotechniczne i organizacyjno-ekono-
miczne rolnictwa w poszczególnych województwach. Jako podstawę porównań 
przyjęto średnie dla Polski. Podstawowe źródła informacji stanowiły dane sta-
tystyczne GUS, wyniki badań Instytutu Uprawy Nawożenia i Gleboznawstwa – 
PIB w Puławach oraz rezultaty badań prezentowane w literaturze.

Przyjęto hipotezę, że uwarunkowania przyrodnicze i agrotechniczne oraz 
organizacyjno-ekonomiczne decydują o poziomie i strukturze towarowej pro-
dukcji rolniczej w Polsce, jako kryterium wykorzystania potencjału rolnictwa 
w regionach. Z dotychczasowych badań wynika, że siła oddziaływania poszcze-
gólnych grup uwarunkowań jest wyraźnie zróżnicowana, a ich wpływ uwidacz-
nia się w specjalizacji produkcji i ich udziale w towarowej produkcji rolniczej 
Polski. Regionalne zróżnicowanie produkcji towarowej polskiego rolnictwa po-
winno być przesłanką kierunków badań naukowych i ukierunkowania działal-
ności doradczej. Odzwierciedla ono również regionalne zróżnicowanie efektów 
wspólnej polityki rolnej UE.

Słowa kluczowe: potencjał rolnictwa, towarowa produkcja rolnicza, zróżnicowanie re-
gionalne.
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