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© Topicality of the article. An article considers 
and characteristics investments, assets of enter-
prises in the food industry and its main sectors 
in Poland. 

Investments are usually identified with pur-
chase, manufacture or improvement of fixed 
assets. Thus both the value of fixed assets and 
the overall value of enterprises’ assets increase. 
Capital assets and deposits may be transferred 
to other entities, which is known as capital in-
vestments. The companies make investments 
with a view to different objectives to be 
achieved, e.g. improvement of production effi-
ciency by replacing live labour with new, more 
efficient machines, increasing the scale of pro-
duction, strengthening their position and win-
ning a new outlet market, or increasing the 
company value. 

1. Value of investments in food industry 
In the investments area, the effects of the 

global crises were felt in 2009, when the in-
vestment outlays in the Polish food industry 
dropped by 17.5% to PLN 6.6 billion, still be-
ing 40% higher than in 2000-2002 (Figure 1). 
At the times of the economic downturn, proc-
essing companies made more sensible invest-
ments. Financial institutions (banks) were also 
more rigorous and inquisitive in analysing 
credit applications or recovery plans of enter-
prises. Investment restriction were not dictated 
by lack of financial resources, as in 2009-2010 
profits from the food industry amounted to ca. 
PLN 7.9 billion respectively, and belonged to 
the highest in the past decade. The uncertainty 
                                                 
© Robert Mroczek, 2013 
 

on the market stopped new investments [Mroc-
zek 2012]. 

In 2009-2010, investment outlays in food 
industry amounted to PLN 6.7 billion per year. 
Along with economic recovery, food industry 
companies started to make bolder investments 
and in 2011 investment expenditure amounted 
to PLN 7.6 billion, i.e. they returned to the level 
from before the last global economic crisis. 
Most of the food industry companies showed 
great moderation regarding investments at the 
times of uncertainty, but some took the risk and 
used the so-called currency options. Instead of 
the expected returns and profits these resulted 
in losses, in some cases, quite severe. Accelera-
tion of consolidation processes in processing 
plants in individual food industry sectors did 
not take place, though it might seem that diffi-
cult times are a good moment for such actions. 

Increase in investment outlays of the Polish 
food industry in the period of the EU integra-
tion resulted, above all, from the need of meet-
ing the EU veterinary, sanitary and hygiene 
standards by processing plants. These adjust-
ments contributed also to the improvement of 
competitiveness of the Polish enterprises as 
compared to their competition from other 
Community states and third states. 
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Figure 1. Capital investments in the Polish food industry (PLN billion) 
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PLN billion

current prices fixed prices*
 

*Current prices corrected by the investment goods index 
Source: Own elaboration based on the CSO Statistical Yearbooks 2001-2012. 

 

1. Investment outlays in food processing enterprises (PLN million) 

Sector of industry 2000-2002b 2004 2006-2008b 2009-2010b 2011 Total 
2000-2011 

Meat 572 1,551 1,048 699 804 10,536 
Poultry 93 259 233 183 299 2,237 
Dairy including ice-cream 507 982 882 768 704 8,875 
Fish 72 164 231 165 285 1,892 
Milling (excluding starches) 130 184 205 163 230 2,067 
Oil-mill 68 77 98 82 137 1,014 
Sugar 135 251 299 282 281 2,952 
Potato 39 120 39 42 53 566 
Fruit and vegetable 144 549 386 279 468 3,853 
Juice production 104 171 258 134 170 2,043 
Non-alcoholic beverages 278 350 332 289 325 3,718 
Fodder 178 208 276 226 329 2,781 
Bakery 171 183 297 315 324 2,938 
Confectionery 53 107 95 97 118 1,047 
Sweets 145 296 493 562 412 4,392 
Pasta 15 32 31 41 48 351 
Coffee and tea processing 68 79 61 63 322 1,016 
Food concentrates 188 195 338 592 345 3,679 
Spirits 47 86 118 80 59 954 
Brewing (including malt) 643 614 683 343 361 6,850 
Wine  57 40 28 28 34 442 
Tobacco 297 190 470 495 581 4,604 

Total food industry 4,003 6,688 6,901 5,926 6,534 68,646 
a which submitted financial reports; b on average per year 
Source: Own elaboration based on unpublished CSO data. 

High level of investments in food industry 
enterprises, in particular in 2007 and 2008, re-
sulted from good economic situation of agricul-
tural products on the global market. Another 
factor affecting the increase in investment came 
down to concluding transitional periods for the 

so-called sensitive sectors, namely meat, dairy 
and fish sectors. The drop in investment out-
lays in 2009-2010 resulted from the global 
economic crisis. The receding economic crisis 
and, more to that, “controlled” mitigation of 
its effects led to an economic recovery and, 
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once again, growth of investment outlays. In 
2011, food industry companies invested ca. 
PLN 7.6 billion, i.e. by 1/10 more than in 
2009-2010 [Mroczek 2012]. 

In the 2000-2011 period, the greatest in-
vestment outlays were made by the meat sector 
(PLN 10.5 billion), i.e. 15.3% of investment in 
the whole food industry and dairy sector includ-
ing ice-cream (ca. PLN 8.9 billion), brewing 
sector (ca. PLN 6.9 billion), as well as sweets 
and tobacco sectors ca. PLN 4.5 billion each 
(Table 1). 

In the past decade, the food industry compa-
nies used assistance funds from the European 
Union, which were available both in the pre-
accession period, and throughout the entire pe-
riod of our membership in the Community. The 
funds were available under the following pro-
grammes: SAPARD (launched at the beginning 
of July 2002, ended 2006), Sectoral Operational 
Programme 2004-2006 (SOP) or Rural Devel-
opment Programme 2007-2013 (RDP). Funds 
granted under these programmes amounted to a 
small proportion of investment outlays made by 
the food industry. It means that the main burden 

of investment expenditures was incurred by 
companies using the assistance in the form of 
bank loans [Mroczek 2011]. 

2. Investment rate 
Investment rate is one of the measures of in-

vestment activity and indicates the degree of 
replacement of the company’s assets. When 
depreciation deductions are higher than invest-
ments, depreciation of fixed assets of an enter-
prise occurs, since it is not being replaced to an 
adequate extent. In 2004, the highest invest-
ment rate was noted in the fish sector (3.2) fol-
lowed by meat (3.1), fruit and vegetable (2.6), 
poultry (2.5) and dairy (1.9) (Figure 2 and Fig-
ure 3). In the years to follow investment rate in 
these sectors decreased and it was levelled with 
other food industry sectors. At the times of the 
global economic crises, sectors of high invest-
ment activity level seriously limited their in-
vestments, and in 2009 the investment rate fluc-
tuated around 1. In 2011, the investment rate in 
the dairy sector remained low, and it slightly 
increased in meat and poultry sectors (to 1.2 
and 1.4), and exceeded 2 in the fish sector. 

 

Figure 2. Food industry sectors of high investment rate 
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meat poultry dairy (including icecream) fish

 
Source: Own elaboration based on unpublished CSO data. 

The group of industry sectors of moderate 
investment rate (at the level of ca. 1.5) in-
cluded, inter alia, the following sectors: mill-
ing, non-alcoholic beverages, fodder and bak-
ery (Figure 3). Here, though to a lesser extent, 
the decrease in the investment rate in the period 
of the last world economic crisis is also notice-

able. Fixed assets were depreciated, or replaced 
only to a small extent, in such sectors as: sugar, 
potato, coffee and tea processing, spirits and 
wine (Figure 4). The impact of the global crisis 
on the amount of investment rates in sectors of 
average and low investment rate was very low. 
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Figure 3. Food industry sectors of moderate investment rates 

0,5

1

1,5

2

2,5

3

2004 2007 2009 2011
milling non-alcoholic beverages
fodder bakery
fruit and vegetable

 
Source: as in Figure 2. 

Figure 4. Food industry sectors of low investment rates 
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3. Fixed assets and its structure 
In 2003-2011, the gross value of fixed assets 

in food industry (including micro-enterprises) 
in current book-keeping prices grew by 68% 
from PLN 52.2 billion to PLN 87.7 billion. 
Growth in the value of fixed assets was rela-
tively stable, as in 2003-2007 the value of fixed 
assets increased by 31.5% from PLN 52.2 bil-
lion to PLN 68.7 billion PLN, and in 2007-
2011 the value of fixed assets grew by 27.7% 

from PLN 68.7 billion to 87.7 billion PLN. At 
that time, the structure of fixed assets was sub-
ject to slight changes (Table 2). The share of 
buildings and structures was practically un-
changed – ca. 35%. The share of machines, 
equipment and tools increased by 2.2 p.p. from 
56.7% (in 2003) to 58.9% (in 2009-2011), and 
the share of means of transport decreased by 
2.5 p.p. from 8.4% to 5.9% [Mroczek 2012]. 

2. Value and structure and use of fixed assets in food industry 
Specification 2003 2007 2009 2010 2011 

Gross value (PLN million) 
Including (%) 52,206.4 68,657.0 77,561.0 81,843.0 87,680.0

 buildings and structures 34.8 35.9 35.4 35.4 35.2
 machines, equipment and tools 56.7 57.6 58.7 58.6 58.9
 means of transport 8.4 6.5 5.9 6.0 5.9

Source: as in Figure 2. 
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 . 2 
Net value (PLN million) 29,353.9 37,388.0 40,353.0 42,422.0 44,341.2
The use of fixed assets (%) 
including: 43.8 45.5 48.0 48.2 49.4

 buildings and structures 26.5 26.3 29.0 28.7 29.1
 machines, equipment and tools 53.1 56.3 58.0 58.7 60.2
 means of transport 52.3 60.2 62.0 61.0 62.9

Source: Own calculations based on CSO Statistical Yearbooks 2004 and 2008-2012. 

In 2003-2011, the use of active fixed assets 
in food industry increased, including, to the 
greatest extent, in relation to means of trans-
port, by 10.6 p.p., and machines, equipment and 
tools by 7.1 p.p. The part of the fixed assets de-
preciated to a largest extent was means of 
transport. The index of their use in 2011 
amounted to 62.9%. Machines, equipment and 
tools were depreciated to a slightly smaller de-
gree, as the index of their use amounted to 
60.2%. The use of passive assets (buildings and 
structures) in 2011 amounted to 29.1% and was 
twice lower than of active assets. Significant 

differences between the use index of passive 
and active assets result, above all, from the 
longer lifecycle (depreciation period) of build-
ings and structures than that of machines and 
means of transport. 

In 2011, the net value of fixed assets 
amounted to PLN 44.3 billion and was higher 
by 51% than in 2003 (Table 2). This increase 
was, however, lower by 17 p.p. from gross 
fixed assets, due to the increasing use of active 
assets, exceeding 60%. In 2003-2011, the use of 
fixed assets in food industry grew from 43.8% to 
49.4%, i.e. by 5.6 p.p. 

Figure 5. The structure of fixed assets of enterprises of food industry  
(including tobacco) (%) 

34,8 35,9 35,4 35,4 35,2

65,2 64,1 64,6 64,6 64,8

0

20

40

60

80

100

2003 2007 2009 2010 2011

passive* active**

 
* Passive assets (buildings and structures), **active assets (machines, equipment, tools and means of transport) 
Source: Based on Table 2. 

Assets of an enterprise consist of net fixed 
assets (machines, equipment, means of trans-
port and buildings and structures) and current 
property. i.e. savings, liabilities and cash. The 
value of total assets of enterprises of the food 
industry submitting financial reports (Table 3) 

grew by 89.5% from PLN 67.4 billion in 2003 to 
PLN 127.7 billion in 2011, with value of fixed 
assets (in current, book-keeping prices) doubled 
from PLN 34.8 billion to PLN 71.5 billion , and 
of current assets grew by 72% from PLN 32.6 
billion to PLN 56.2 billion (current prices). 

3. The value of assets of food industry enterprises submitting financial reports 
Specification 2003 2007 2009 2010 2011 

Fixed assets (PLN million) 34,852.2 49,500.1 61,835.1 62,007.4 71,530.2, 
Current assets (PLN million) 32,560.2 46,803.6 47,029.6 48,816.3 56,202.3 
Total (PLN million) 67,412.4 96,303.7 108,864.7 110,823.7 127,732.5 
including: fixed (%) 51.7 51.4 56.8 56.0 56.0 

Source: Own calculations based on unpublished CSO data. 
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The share of current and fixed assets in the 
value of assets of food industry enterprises in 
2003 was quite similar (the difference 
amounted to 3.4 p.p.) and was maintained at the 
same level in the following years. Only at the 
end of the previous decade the difference grew 
in favour of fixed assets, of which the share in-
creased to 56% in 2009-2011. 

Changes in asset value in individual sectors 
of the food industry had different paces (Table 
4). In the majority of the industry sectors (12 of 
22) – the company’s assets are based on the 
fixed assets. These sectors are: meat, dairy, 
milling, non-alcoholic beverages, bakery, con-
fectionery, sweets, pasta, coffee and tea proc-
essing, spirits, brewery and tobacco. The share 
of fixed assets in this group varied between 
53.4% in the pasta sector and 72.8% in the 
spirits sector. Also the juice and potato sectors 
had a slightly higher value of fixed assets than 

current assets. In such sectors as: fish, oil-
mill, sugar, fruit and vegetable, fodder, wine 
and poultry, the current assets usually had 
several percentage advantages. 

In 2003-2011, the most significant structural 
changes in company assets took place in oil-
mill, sugar, sweets, coffee and tea processing, 
spirits, tobacco and brewery sectors. The share 
of fixed assets grew by over a half in these sec-
tors. The highest growth of the share of these 
assets took place in spirits industry (by 2.5 
times), followed by tobacco (by 60%), coffee 
and tea processing (by 38.6%), oil-mill 
(33.5%),d sweets (30.6%) and milling (16.8%). 
Some sectors witnessed a drop in the share of 
fixed assets. Among these were the following: 
pasta (19.9%), confectionery (16.4%), juice 
(12.4%) and brewery (11.3%). Stable assets 
structure was retained in potato, fruit and vege-
table, fodder and wine sectors. 

4. Assets of food industry companies submitting financial reports 
Value of assets 
in PLN million Dynamics indexes (2003 = 100) Share of 

fixed assets in % Sector of industry 

2003 2011 
2003 2011 

total assets fixed assets current assets

Meat 7,653.2 13,026.7 62.1 56.7 170.2 155.4 194.5 
Poultry 1,642.4 4,416.3 49.8 47.3 268.9 255.4 282.3 

Dairy 6,291.0 13,327.8 52.7 57.8 211.9 232.4 189.0 
Fish 1,175.3 4,287.8 42.5 44.0 364.8 377.7 355.3 

Millingb 2,596.7 3,993.6 46.4 54.2 153.8 179.6 131.4 
Oil-mill 1,459.1 3,079.3 32.5 43.4 211.0 281.8 177.0 
Sugar 6,203.7 8,544.5 46.3 38.7 137.7 115.1 157.2 
Potato 1,082.9 1,282.3 50.9 51.3 118.4 119.3 117.4 
Fruit and vegetable 4,653.0 6,546.2 38.4 39.4 140.7 144.4 138.4 
Juice production 2,388.6 4,866.5 58.1 50.9 203.7 178.5 238.7 
Non-alcoholic bever-
ages 2,845.9 7,753.4 61.9 69.7 272.4 306.8 216.7 

Fodder 3,830.1 6,143.7 42.3 43.2 160.4 163.8 157.9 
Bakery 1,619.7 3,634.2 68.9 66.3 224.4 215.9 243.1 
Confectionery 1,033.5 1,556.7 58.0 61.1 150.6 158.7 139.5 
Sweets 3,257.0 11,448.5 49.4 64.5 351.5 458.9 246.6 
Pasta 435.6 864.9 66.7 53.4 198.6 159.0 277.9 
Coffee and tea process-
ing 948.3 2,878.4 44.0 61.0 303.5 420.8 211.4 

Food concentrates 2,829.1 7,084.9 44.6 48.9 250.4 274.6 231.0 
Spirits 2,559.9 9,027.8 29.5 72.8 352.7 870.3 136.1 
Brewing 6,986.0 7,072.7 74.5 66.1 101.2 89.8 134.6 
Wine 752.1 905.9 34.3 35.7 120.4 125.4 117.9 
Tobacco 4,465.9 4,933.1 42.4 67.7 110.5 176.4 61.9 
Food industry 67,412.4 127,732.5 51.7 56.0 189.5 205.2 172.6 

a excluding ice-cream, b excluding starch, c including malt 
Source: Own elaboration based on unpublished CSO data. 

Dynamics of growth of total asset value in 
the analysed food industry enterprises was dif-
ferentiated, since: 

 at least 3-time growth of property value 
was reached in the following sectors: fish, 
sweets, coffee and tea processing, and spirits 



 , 2013, 6 38 

sectors (from PLN 7.9 billion to PLN 25.7 bil-
lion), 

 double and slightly greater increase was 
noted in poultry, dairy, oil-mill, juice, non-
alcoholic beverages, bakery and food concen-
trates sectors (from PLN 19.1 billion to PLN 
44.2 billion), 

 assets increased, in most times by several 
dozen percent, in meat, milling, sugar, potato, 
fruit and vegetable, fodder, confectionery, 
pasta, wine and tobacco sectors (from PLN 32.7 
billion to PLN 47.8 billion). 

Much more differentiation between sectors 
was observed in the field of changes in the 
value of fixed assets in food industry compa-
nies, as: 

 at least 3-time growth of the value was 
reached in the following sectors: fish, non-
alcoholic beverages, sweets, coffee and tea 
processing, and spirits (from PLN 5.0 billion to 
PLN 23.0 billion), 

 growth of fixed assets, in most cases by 
several percent, was noted in meat, milling, 
sugar, potato, fruit and vegetable, juice produc-
tion, fodder, pasta, wine and tobacco sectors 
(from PLN 16.5 billion to PLN 28.1 billion). 

Changes of value of current assets were 
smaller, as only in the fish sector their value 
grew by over three times. In eight sectors (poul-
try, juice production, non-alcoholic beverages, 
bakery, sweets, coffee and tea processing and 

food concentrates) the value of current assets 
doubled. 

4. Asset intensity of food industry 
One of the measures of technical and eco-

nomic effectiveness of an enterprise operation is 
asset intensity of production. This is a ratio of 
outlays for the creation of company assets to 
the volume of production obtained with the use 
of this assets. In the analysis performed, the 
ratio of the value of fixed assets of companies 
to the value of sold production (at basic prices) 
was used to calculate asset intensity of the pro-
duction, which may be presented in a following 
formula: 

Asset intensity of production = value of fixed assets 
value of production sold 

In 2003-2011, the asset intensity of produc-
tion grew in the majority of food industry sec-
tors. It means that per each zloty of production 
sold, a bigger part (value) of fixed assets of an 
enterprise was distributed. One of the factors 
that could impact the growth of asset intensity of 
production is substitution of live labour by ma-
chines and equipment. In 2003-2011, the number 
of persons employed in the food sector de-
creased by 6% from ca. 468 to 439 thousand, and 
the value of machines, equipment and tools grew 
by 175% resulting from the undertaken invest-
ments (see Table 2). 

5. Asset intensity of production and assets productivity in enterprises submitting  
financial reports (PLN/PLN) 

Asset intensity of production 
Sector of industry 

2003 2007 2011 
Meat 0.29 0.31 0.25 
Poultry 0.20 0.21 0.17 
Dairy 0.27 0.21 0.32 
Fish 0.25 0.34 0.31 
Milling 0.40 0.39 0.39 
Oil-mill 0.20 0.32 0.30 
Sugar 0.82 0.75 0.59 
Potato  0.44 0.34 0.48 
Fruit and vegetable 0.33 0.35 0.36 
Juice production 0.59 0.48 0.50 
Non-alcoholic beverages 0.55 0.64 0.79 
Fodder 0.26 0.24 0.22 
Bakery 0.52 0.45 0.43 
Confectionery 0.44 0.55 0.45 
Sweets 0.45 0.44 0.74 
Pasta 0.69 0.41 0.46 
Coffee and tea processing 0.27 0.41 0.62 
Food concentrates 0.35 0.30 0.38 
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Spirits 0.39 0.51 2.23 
Brewing 0.86 0.74 0.54 
Wine 0.34 0.42 0.44 
Tobacco 0.56 0.51 0.98 
Food industry 0.40 0.37 0.43 

a excluding ice-cream, b excluding starch, c including malt 
Source: Own elaboration based on unpublished CSO data. 

Asset intensity of the production in individ-
ual sectors of food industry was much differen-
tiated. It was the highest in spirits, tobacco, cof-
fee and tea processing, non-alcoholic bever-
ages, sugar, sweets, brewery and juice produc-
tion sectors amounting from 0.5 to 2.2. This 
ratio was therefore at least twice higher than in 
such sectors as: poultry, meat and fodder (Table 
5). Depending on the direction and pace of 
changes of the ratio of the fixed assets to the 
sold production, following groups can be dis-
tinguished: 

 sectors with high growth of asset intensity 
(more than 2-times), include: spirits and tea and 
coffee processing sectors, 

 sectors with significant growth (of over 
40%) include: oil-mill, non-alcoholic bever-
ages, tobacco and sweets, 

 sectors with moderate growth include: 
dairy, fish, potato, fruit and vegetable, food 
concentrates and wine, 

 industry sectors with diminishing asset in-
tensity of production include: meat, brewery, 
poultry, confectionery, juice production, fod-
der, bakery and pasta. 

Conclusions 
1. In 2000-2011, investment outlays in entire 

Polish food industry (including tobacco) 
amounted to PLN 76 billion. It transpires from 
financial reports submitted by food industry 
enterprises that the highest investment outlays 
were spent by the meat industry (PLN 10.5 bil-
lion), and dairy sector including ice-cream (ca. 
PLN 8.9 billion), brewery (ca. PLN 6.9 billion) 
and sweets and tobacco ca. PLN 4.5 billion 
each. In the period of the last global economic 
crisis, there was a slowdown of investments in 
the food industry. This phenomenon was tem-
porary and in 2011 the level of investment out-
lays returned to the level noted in 2006-2008. 

2. The fixed assets of food industry enter-
prises was replaced the fastest in meat, poultry, 
dairy and fish sectors, however, at the times of 
the global economic crisis, the dropdown of 

investments in these sectors was significant. 
Among the sectors of average investment rate 
(at the level of ca. 1.5) were: milling, non-
alcoholic beverages, fodder, fruit and vegetable 
and bakery. At the lowest, and often inadequate 
level, fixed assets were replaced in the follow-
ing sectors: sugar, potato, coffee and tea proc-
essing, spirits and wine. 

3. Investments carried out in the last years 
significantly increased the gross value of fixed 
assets or food industry companies. In 2003-
2011, its value grew by over 2/3 from PLN 52.2 
billion to PLN 87.7 billion. The part of the 
fixed assets depreciated to a largest extent was 
means of transport. The index of their use in 
2011 amounted to 62.9%. Machines, equipment 
and tools were depreciated to a slightly smaller 
degree, as the index of their use amounted to 
60.2%. The use of passive assets (buildings and 
structures) in 2011 amounted to 29.1% and was 
twice lower than of active assets. Significant 
differences between the use index of passive 
and active assets result, above all, from the 
longer lifecycle (depreciation period) of build-
ings and structures than that of machines and 
means of transport. 

4. In 2003-2011, the highest, over three 
times growth of fixed assets was noted in fish, 
non-alcoholic beverages, sweets, coffee and tea 
processing, and spirits sectors, and over 2-times 
growth was noted in poultry, dairy, oil-mill, 
bakery and food concentrates sectors. 

5. In the last years asset intensity of produc-
tion in the Polish food industry grew. The 
growth resulted, for instance, from the fact that 
live labour was substituted with machines and 
equipment. In 2003-2011, the number of per-
sons working in the food industry decreased by 
6.2% (from 468.2 thousand to 439.2 thousand) 
and the gross value of machines, equipment and 
tools in current fixed prices grew by 2/3 (from 
PLN 34.0 billion to PLN 56.8 billion). The fast-
est growth of asset intensity (by more than 2 
times) was noted in spirits and coffee and tea 
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processing, and significant (over 40%) in oil-
mill, non-alcoholic beverages, tobacco and 
sweets sectors. Sectors with decreasing asset 

intensity include: meat, brewery, poultry, con-
fectionery, juice production, fodder, bakery and 
pasta. 
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Topicality of the article. This article aims 

at assessing the position of the Polish food 
industry against the background of selected 
food producers in the EU. 

Material and methods. The assessment of 
the position of the Polish food industry at the 
background of selected EU food producers was 
based on Eurostat data (value of production in 

various sectors of the food industry, employ-
ment and number of companies), including the 
production of tobacco products. Comparability 
of the food industry data in individual EU 
countries was obtained by adjusting the value 
of output in current prices with an indicator 
(parity). 
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1. Comparative assessment of the food in-
dustry development in the EU 

The European Union has been a major world 
food producer for many years now. In 2000-
2010, the value of food production (in current 
prices) of the EU-27 increased by 25% to EUR 
916.4 billion in 2010 (in 2008 it was EUR 
955.3 billion) [2], and in comparable prices to 
EUR 932 billion (Table 1). Over 80% of this 
production is manufactured in the EU-15 
countries, and its main producers are: Germany 
with 17.3% share in the value of the EU food 

industry, France (13.2%), United Kingdom 
(12.1%), Italy (11.2%), Spain (10.4%). Poland 
is the 6th food producer in the EU with 7.8% 
share of the EU production in the food industry. 
In 2010, the Polish food production, including 
tobacco and alcohol (in comparable prices) 
amounted to EUR 72.9 billion, the highest was 
in the group of the EU-12 countries (Figure 1). 
This value is, however, more than two times 
lower than in Germany (EUR 161.2 billion), 
but higher than in the Netherlands (49.3) and 
Belgium (34.0). 

Figure 1. Largest EU-27 food producers in 2010 in EUR billion  
(according to purchasing power parity) 
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Source: own compilation based on the Eurostat data. 
©  Significance of the food industry for the Pol-
ish economy is considerably greater than in the 
European Community states, as evidenced by 
the ratio of the value of the food industry to 
GDP (Table 1). In 2010 the trading value of the 
Polish food industry was 12.4% of GDP pro-
duced, while the average in the EU-15 it was 
7.3%, in the EU-12 - 9.8%, and in the entire EU 
- 7.6%. Only Ireland (13.8%) and Bulgaria 
(13%) noted a higher than in Poland value of 
this ratio in 2010. In Germany, in the UK and 
in France, it was lower by almost a half than in 
Poland and amounted to 7%. 

                                                 
© Miros awa Tereszczuk, 2013 
 

The level of food industry development 
measured by the trading value per capita in 
2010 amounted in Poland to EUR 1.91 thou-
sand and it was similar to that noted in the 
countries of the largest food producers in the 
EU (Table 1), i.e.: Germany (1.97), France 
(1.89), the UK (1.82) and the EU-15 average 
(1. 96). In 2000-2010, the value of food indus-
try production per capita in Poland increased on 
average by 4.7% annually, in Germany by 
2.4%, while in the EU-15 the said turnover in-
creased by 1.1% annually and in the EU-12 by 
2.4%. In that period, the greatest average an-
nual increase in turnover per capita was noted 
for Bulgaria (7.2 %), it was high in Romania 
(4.1%) and Lithuania (3.8%). 
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1. The food industry in the EU states in 2010 
Production value 
of food industry 
in EUR billion 

Changes in 2000-2010 

Countries 
 in 

current 
prices 

in com-
parable 
prices* 

Share of the 
EU-27 

countries 
in food 
industry 

production 
value in % 

Value of 
food in-
dustry 

production 
per capita 
in EUR 

thousands 

Ratio of 
the value 
of food 
industry 
produc-

tion 
to GDP in 

% 

in the share of 
the EU-27 states 
in the value of 
food industry 

production* in 
p.p. 

in the value of 
food industry 

production* per 
capita in % per 

year 

in the ratio of 
the value of 

food industry 
production to 
GDP in p.p. 

EU-27 916.4 932.1 100.0 1.8 7.6 0.0 1.2 -0.7 
EU-15 825.0 780.7 83.7 1.9 7.3 -1.2 1.1 -0.5 
EU-12 91.4 151.4 16.3 1.4 9.8 1.2 2.4 -3.0 
Austria 17.4 15.8 1.7 1.9 6.1 0.3 3.9 0.7 
Belgium 38.2 34.0 3.6 3.1 10.7 0.3 2.6 0.5 
Germany 169.7 161.2 17.3 1.9 6.8 0.7 2.4 0 
Denmark 19.6 14.1 1.5 2.5 8.1 -0.3 -0.4 -2.3 
Spain 89.8 97.0 10.4 2.1 8.7 1.0 1.5 -0.9 
France 144.3 122.6 13.2 1.9 7.1 -1.8 0 -1.5 
Finland 9.3 7.8 0.8 1.4 5.2 -0.1 1.5 -0.4 
Greece 13.0 13.9 1.5 1.2 5.7 0.2 2.9 -0.1 
Ireland 21.8 19.5 2.1 4.3 13.8 0 0 -3.1 
Italy 109.5 104.6 11.2 1.7 7.0 -0.7 0.6 -0.1 
Netherlands 53.6 49.3 5.3 2.9 9.2 -0.5 0.7 -1.5 
Portugal 12.6 15.4 1.7 1.4 7.4 0.1 1.5 -0.4 
Sweden 14.8 12.0 1.3 1.3 4.2 -0.1 0.8 -0.8 
United 
Kingdom 110.6 112.8 12.1 1.8 6.7 -0.1 1.2 -0.2 

Poland 44.2 72.9 7.8 1.9 12.4 1.4 4.7 -1.5 
Czech Rep. 11.7 16.6 1.8 1.6 8.1 -0.6 -0.5 -4.9 
Hungary 9.1 14.5 1.6 1.4 9.1 -0.1 0.7 -3.4 
Slovakia 3.2 4.7 0.5 0.9 4.8 -0.1 0 -4.3 
Slovenia 1.8 2.2 0.2 1.1 5.2 -0.1 0 -2.1 
Lithuania 3.0 5.2 0.6 1.6 11.3 0.1 3.8 -3.9 
Latvia 1.5 2.4 0.3 1.1 8.7 0 3.2 -3.4 
Estonia 1.2 1.7 0.2 1.3 8.2 0 0.8 -5.5 
Romania 9.7 18.8 2.0 0.9 7.7 0.3 4.1 -4.1 
Bulgaria 4.7 10.5 1.1 1.4 13.0 0.3 7.2 -0.8 
* in comparable prices (adjusted by the EUR purchasing power parity in the above-mentioned states) 
Source: own calculations based on Eurostat data 

In the analysed period, the value of food 
production in the EU-27 countries has in-
creased on average 2% per year, while in Po-
land the increase was 4.1%, and for compari-
son, in Germany it was 2.5%, UK - 1.9%, 
France 0.7% (Table 2). However, if we take 
into account the changes in the indicator for 
selected periods of the past decade, the best 
time in Poland were the years immediately after 

the accession 2004-2007. Then the value of the 
food industry production increased 7.2% per 
year, three times faster than in Germany and in 
the EU-15. The economic crisis of 2008-2010 
contributed to the decrease in food production 
across the EU. In almost all EU states a drop in 
production was noted, with the exception of: 
Poland (+0.2% per year), the UK (+2.3%) and 
Ireland (+5.2%) [3]. 

2. The rate of changes in the value of the food industry production in selected  
EU-27 countries (% per year) in comparable prices 

Countries 2000-2010 2000-2003 2004-2007 2008-2010 

EU-15 1.9 3.3 2.1 -1.6 
EU-12 0.8 5.0 4.5 -2.4 
EU-27 2.0 3.5 2.5 -1.7 
Belgium 3.0 4.3 3.4 2.1 
Germany 2.5 3.1 2.1 -1.2 
Spain 3.1 6.8 3.6 -2.6 
France 0.7 2.6 5.0 -3.7 
Ireland 1.8 4.5 -0.1 5.2 
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Italy 1.4 3.8 0.7 -3.0 
Netherlands 1.2 1.1 3.4 -4.9 
United Kingdom 1.9 1.2 -1.6 2.3 
Poland 4.1 5.4 7.2 0.2 
Czech Rep. -0.7 2.5 -0.1 -5.2 
Hungary 0.9 9.2 -2.5 -5.8 
Lithuania 2.6 1.6 6.7 3.0 
Romania 3.7 5.0 4.7 -5.1 
Bulgaria 5.5 6.1 9.6 -4.2 
Source: own compilation based on the Eurostat data. 

2. Labour productivity in the EU food in-
dustry 

The Polish food industry employs about 410 
thousand persons, which accounts for ca. 10% 
of the total employees of the EU food industry. 
It ranks Poland as 4th among the EU-27 states. 
Higher employment (in thousands of persons) 
is reported only in Germany (838), France 
(599) and the United Kingdom (426), followed 
by slightly lower in Spain and Italy (ca. 350 
each). In 2000-2010 the number of employees 
in the food industry in the EU-27 decreased by 
7%, and by 5% in the EU-15 and by 11% in the 
EU-12. In Poland at that time, it decreased by 
5%, with a drop by 0.2% annually in 2000-
2007 and by 1.4% during the crisis (2008-
2010). Thus the crisis has forced a reduction in 
employment in the food industry across the 
European Union [4]. 

In 2010 one person employed in the food in-
dustry in Poland generated EUR 178.1 thou-
sand of production sold, which was slightly less 

than in Greece (EUR 187.8 thousand) and 
Germany (EUR 192.4 thousand.) In most EU-
15 states, labour productivity in the food indus-
try was, however, by ca. 40% higher than in 
Poland and it amounted on average to EUR 240 
thousand per employee, and the highest was in 
Ireland (EUR 510 thousand). High labour pro-
ductivity in the food industry is also character-
istic of the Netherlands (EUR 392 thousand) 
and Belgium (EUR 378 thousand) (Table 3). 
Labour productivity in the Polish food industry 
is the highest among the EU-12 countries and 
higher by 27% than the average in these coun-
tries (EUR 143.3 thousand). It was considera-
bly influenced by increased outlays on provi-
sion of technical equipment. This was the result 
of a significant investment boom, especially 
after the Poland’s accession to the EU and the 
reduction of the number of employees. In last 
decade improvement of labour productivity in 
the food industry was common for all EU 
Member States. 

3. Labour productivitya) in the EU food industry in EUR thousand/1 employee 
Annual change in % 

in Countries 2000 2008 2010 
2001-2007 2008-2010 2001-2010 

EU-15 189.3 254.5 241.3 3.4 -2.6 2.4 
EU-12 95.9 141.5 143.3 5.2 0.6 4.1 
EU-27 165.0 224.9 216.8 3.7 -1.8 2.7 
Ireland 332.6 432.4 510.5 3.3 8.6 4.4 
Netherlands 301.4 435.0 391.6 4.9 -4.8 2.6 
Belgium 271.0 355.9 378.6 3.4 3.1 3.4 
Italy 274.7 314.6 298.0 0.9 -2.6 0.8 
Spain 203.5 273.8 270.6 4.3 -0.6 2.9 
United Kingdom 175.7 255.0 265.1 3.4 2.0 4.2 
France 192.4 252.6 204.8 2.2 -9.0 0.6 
Germany 143.7 203.8 192.4 5.1 -2.7 2.9 
Greece 155.4 189.2 187.8 1.9 -0.3 1.9 
Poland 113.3 172.5 178.1 6.3 1.6 4.6 
Hungary 107.6 154.2 144.0 3.5 -3.2 2.9 
Estonia 79.2 112.5 123.2 4.5 4.6 5.4 
Lithuania 71.3 102.3 118.7 4.9 7.7 5.2 
Bulgaria 63.5 107.5 101.1 6.2 -2.9 4.7 
Romania 61.1 101.6 100.8 6.1 -0.3 5.1 
Latvia 55.4 84.1 94.1 5.6 5.7 5.4 
a) own compilation based on the Eurostat data.  
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In 2000-2010, labour productivity in the Pol-
ish food industry increased on average by 4.6% 
per year, while in the EU-15 by 2.4% per year 
and in the EU-12 at 4.1% per year. (Table 3). 
The highest growth rate of labour productivity 
in the last decade was reported in Baltic States, 
i.e. in Lithuania, Latvia and Estonia - ca. 5% 
per year. In 2000-2007, characterised by brisk 
development of the food sector in most of the 
EU Member States, average annual labour pro-
ductivity growth in the EU-15 amounted to 
3.4% and in the EU-12 - 5.2%. In 2000-2010, 
labour productivity in the Polish food industry 
increased on average by 6.3% per year, while in 
Germany by 5.1%. However, in 2008-2010 in 
most of the EU Member States there was a re-
duction in the indicator, forced by the aftermath 
of the global crisis. Only a few countries, in-
cluding Poland (+1.6%) recorded an increase in 
labour productivity in the food industry. 

3. Production concentration in the EU 
food industry 

In 2010 ca. 14.3 thousand Polish entrepre-
neurs were engaged in food production. This 
represents 5% of the EU's food companies, and 
ranks Poland in the 6th place among the EU-27 
countries. In 2000-2010, this number in Poland 
decreased by almost 30%, while in the EU-15 

by 13% and in the EU-12 by 5%. In recent 
years, there was the largest decrease in the 
number of companies in the Polish food indus-
try following from the economic crisis, whose 
effects the industry suffered in 2009 and the 
first half of 2010. In Poland, at this time there 
was a decrease by 11% in the number of food 
enterprises while in the EU this number was 
reduced by 2%. Turnover of an average com-
pany demonstrates the increase in economic 
power and competitiveness of the Polish food 
enterprises in the European market. In 2010 the 
trading value of food processing enterprises in 
Poland amounted to EUR 5.11 million per an 
enterprise and was twice higher than in 2000 
and 13% higher than in 2008. In 2010, the av-
erage turnover of a food company in the EU-15 
was at level of EUR 3.29 million. The position 
of Polish food companies against the EU is 
rather good. The average turnover generated by 
these enterprises in Poland is higher than Ger-
man enterprises (EUR 4.9 million), and much 
higher than in Greece, Italy, Portugal, and 
France. However, it is much lower than in Ire-
land (EUR 32.5 million), the UK (EUR 15.3 
million) and the Netherlands (EUR 10.8 mil-
lion) [6]. 

4. The average value of the average turnover of the food enterprise  
in the EU in EUR million 

Changes in % per year in 
Countries 2000 2008 2010 

2001-2007 2008-2010 2001-2010 

EU-15 2.37 3.33 3.29 3.4 -0.6 3.4 
EU-12 2.27 3.22 3.14 5.0 -1.3 3.3 
EU-27 2.36 3.31 3.26 3.7 -0.7 3.3 
Ireland 23.82 29.33 32.50 2.6 5.2 3.1 
United Kingdom 11.76 14.47 15.28 2.3 2.7 2.6 
Netherlands 8.64 12.86 10.81 5.6 -7.6 2.2 
Germany 2.86 5.33 4.89 8.5 -4.0 5.5 
Lithuania 2.41 3.95 4.33 8.0 4.7 6.0 
Poland 2.41 4.52 5.11 10.2 6.2 7.8 
Belgium 2.90 4.15 4.43 5.4 3.4 4.3 
Spain 2.11 3.57 3.46 7.6 -1.4 5.1 
France 1.68 2.08 2.05 1.5 -0.8 2.0 
Bulgaria 0.95 2.26 1.91 11.3 -7.6 7.2 
Romania 1.30 2.19 2.19 5.7 0.0 5.3 
Italy 1.31 1.84 1.81 2.0 -0.8 3.3 
Greece 0.70 0.85 0.83 2.2 -1.2 1.7 
Source: own compilation based on the Eurostat data. 

The process of concentration and consolida-
tion of the food industry is progressing 
throughout the European Union. In Poland, it 

runs much faster than in most of the other EU 
Member States. The gap between Poland and 
other EU Member States of high production 
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concentration in this sector has been decreas-
ing. 

4. The Development of the food industry 
in Poland and the EU 

In 2000-2010, the concentration process of 
food industry continued in Poland and the EU. 
The process consisted in the decrease in the 
number and share of the smallest companies 
(micro-companies) in the sector production 
(from 8.8% in 2000, 9% in 2003 to 5.4% in 
2010), and an increase of the share of large 
companies (from 45% and 43.5% to 54.1% re-
spectively). Previously, the transformation 
process [5] in this sector headed in an opposite 
direction, i.e. towards dispersion and fragmen-
tation of activity, which was reflected by an 

increase in the share of small and medium-sized 
companies sector in the turnover and employ-
ment. In the pre-accession period and in the 
first years of membership in the EU, the Polish 
food industry, which is characterised by diver-
sified and smooth structure of enterprises fa-
vourable to competition, underwent fundamen-
tal changes. 

At the time in the EU, the share of large 
producers in turnover of food industry de-
creased slightly from 52.1% to 49.8% and it is 
now on lower than in Poland. Moreover, in 
2010 the turnover of the EU micro, small and 
medium-sized companies (Table 4) differed 
only slightly from the level before the enlarge-
ment of the EU (i.e. 2003). 

5. Structure by entity of the food industry in Poland and the EU (%) in 2010 

Production value Employment Companies 
Specification 

Poland EU Poland EU Poland EU 

Large companies (>250 employees) 54.1 49.8 36.9 38.7 1.7 0.9 
Medium-sized companies (50-249 
employees) 25.8 28.1 27.5 27.2 7.4 3.8 

Small companies (10-49 employ-
ees) 14.7 15.1 21.3 21.7 31.4 16.7 

Micro-companies (up to 9 employ-
ees) 5.4 7.0 143 12.4 59.5 78.6 

Source: own compilation based on the Eurostat data. 

Similarity of the structures by entity of the 
food sector concerns both the structure of pro-
duction, employment and enterprises (compa-
nies). In the Polish and the EU food industry 
over 50% of food production originates from 
large companies, representing respectively 
36.9% and 38.7% of employment in the food 
sector, nearly 30% of production originates 
from medium-sized companies, and 20% from 
micro- and small enterprises. Medium-sized 
companies employ 27% of employees, and 
small enterprises, both in the EU and Poland, 
employ at the level of 21%, whereas in micro-
companies the indices reach, respectively: 14% 
and 12% for employment [1]. 

In Poland, a common phenomenon in that 
industry is reducing the number of micro-
companies. In 2000, they accounted for ca. 
68.1% of the total number of Polish companies 
of the food industry, and in 2010 - 59.5%. The 
share of small and medium sized companies 
increased to 31.4 and 7.4%, respectively. The 

share of large enterprises in the structure by 
entity of the Polish food industry is only 1.7% 
and it increased compared to 2000 by 0.3 p.p. 
In the structure of the EU-27 companies, there 
are more micro-companies than in Poland, 
which represent 78.6% of all companies operat-
ing in this sector, and smaller is the share of 
small companies (16.7%), medium-sized 
(3.8%) and large (0.9%). 

The structure of the EU food industry pro-
duction (Figure 2) is dominated by meat indus-
try (including poultry) with a 20% share, in the 
second place with 18% market share, was the 
production of other food products, which in-
clude: cakes, confectionery, sugar, spices and 
sauces, ready meals, and others. These were 
followed by: dairy industry (13%), alcoholic 
beverages (10%), tobacco products (5%), bak-
ery (8%), feed (6%), fruit and vegetables prod-
ucts (6%), non-alcoholic beverages (4%), mill-
ing of cereals (4%) and oil-mill (4%) sectors. 
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Figure 2. The structure of the EU food industry production in 2010 
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Source: own compilation based on the Eurostat data. 

Over the last decade the industrial structure 
of food production in Poland was very similar 
to the structure in the EU's largest food produc-
ers (Figure 3). In the structure of the Polish 
food industry the largest share has meat indus-
try, which accounts for 22.5% of the total value 
of production, the second position has the in-
dustry of other food products (biscuit, confec-

tionery) with a 15.1% share, followed by: dairy 
industry (12.8%), alcoholic beverages (11.6%), 
processing of fruit and vegetables (6.8%), to-
bacco products (6.8%), bakery (6.5%), feed 
(6.0% ), non-alcoholic beverages (3.6%), fish 
(3.1%), milling of cereal (2.9%) and oil mill 
(2.3%) sectors. 

Figure 3. The structure of the food industry production value* of major food producers 
in the European Union (%) 
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* value in comparable prices    
Source: own compilation based on the Eurostat data. 

Labour productivity in respective sectors of 
the food industry in the EU is rather diversified. 
This indicator is very high in the following in-
dustries: tobacco, oil mill, feed and alcoholic 
beverages. In Poland, in the basic sectors of the 
food industry such as: meat, cereal milling, 
dairy and fruit and vegetable it is on the aver-
age level of labour productivity in the food in-

dustry as a whole (EUR 217 thousand per 1 
employee). In the EU-12 countries the indicator 
is lower by ca. EUR 100 thousand per 1 em-
ployee, than in the EU-15 countries. 

In Poland, the labour productivity in key 
sectors of food industry is slightly higher than 
the average in the EU-12. In 2010, the highest 
labour productivity in the Polish food industry, 
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as well as in the EU, characterised the follow-
ing sectors: tobacco, alcoholic beverages, oil 
mill and feed. In the main sectors of the Polish 
food industry, i.e. meat, dairy, milling or fruit 
and vegetable, labour productivity was by ca. 
EUR 50 thousand per 1 employee lower than in 
the EU-15, although those differences tend to 
decrease with every year. The lowest labour 
productivity was noted in the bakery sector. 

Conclusions 
The share of Poland in the EU-27 food in-

dustry production amounts to ca. 7.8%. In 
terms of the value of production sold, Poland is 
the 6th food producer in the EU. In 2000-2010 
the value of food industry production in Poland 
increased by 52%, compared to 25% in the 
“old” EU countries and to 32% in the EU-12. 
Employment in the EU food industry has fallen 
in nearly all Member States. The process of 
eliminating the development gap in the food 
industry between Poland and the EU-15 is on-
going, which results in strengthening of Po-
land’s position on the Single European Market. 

Against the background of the EU's food in-
dustry as a whole, the Polish food industry ex-
cels in tobacco processing (11.2% of the EU 
production) and is the third producer of tobacco 
products in the EU. In the processing of fish we 
are on the 4th position with 10.6% share of the 
EU production. We are also ranked in the 4th 
place in the production of dairy products (7.8% 
of the EU production). In the meat processing, 
Poland is in sixth place (almost 10%), as in the 
processing of fruits and vegetables (9.0%), 
bakery (6.3%), oil mill (4.8%) and alcoholic 
beverages (8,9%). We are ranked seven in the 
EU in processing of cereals (5.9%), feed (7.6%) 
and non-alcoholic beverages (6.4%), and Po-
land is in the eighth place in the production of 
confectionery and sweets (6%). This means that 
Poland is a major food producer in the Euro-
pean Community. This reduces the distance be-
tween us and the largest food producers in the 
EU. 
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     -
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 ( . 1).  

1.     ´     
    2007 2011 . 

 2007 . 2008 . 2009 . 2010 . 2011 . 
    1 ,   1499,0 2193 810 850 891 

 1   ,   8762,4 11024 12369 13972,4 15783,6 

      1 ,   5171,0 8363 8306 8960,8 9667 

      1 ,   6670,0 10556 9116 9810,8 10558 

  (  ), %  -41,0 -24,1 -32,9 -35,9 -38,7 

  (    ), %  -23,7 -4,3 -26,3 -29,8 -33 

:        [1].  

     
 2008     

4,3%,      2011  – 
  33%. , -

  ,  , 
     -
 ,    

,   , 
    -

    
    -  

  .   -
     ´  -

       5,7%  
 2011    38,7%. 

    -
   -

     -
     -

    ’  -
   ( . 2). 

2.   ’      
   2011 . 

    
    

 .     
    

  1      ,    -
   239 1912 

     182 1456 
     28 224 

   4,3 34,4 
    2 16 

   22,7 181,6 
     43,3 346,4 

  ’    

 ’     1        
(1  : 6,2  .  = 161 .   )   

     (   50%) 80,5 .   315,4 2523,2 

   80,5 .  ’      157,7 1261,6 

   80,5 .  ’     177,8 1422,4 

   ’   20,1 160,8 
:        [1].  

   2,  2011   
1   ,    

’  ,    

346,4    . 
     -

 ,    161 .  
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´    ,  80,5 .    
.      -

  2523,2  1261,6   -
.      

    1422,4  
.    -

  160,8  ,  20,1  
. . ,   -
   ’  ,  -

  .    
      -

   -
   ;  

 ’   ,   -
    -

 ;   
      

 ’  [3].  
.    

    
    -

     38,7%,  -
      -

  ´    
   5,7%.    

    
   

      
    

,    
  -

.      -
   ,   

    
    -

   ’   .  
      

   -
     

      
  . 
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,  ,   – -
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     -
,      -

  .     
  .      

       -
 ,     -
 ,     -

,       -
  [8, 18]. 

   ,  -
     

      
  ,  

    -
    -

     -
      

  [8, 9]. 
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 [5, 10],   -
      

       
  [14].  ,  -

-      -
 ,   -

   ,  -
     -

  -     
  [15]. 

   -
     -

,     
  -

 . 
      
-    -

    -
    . 

    -
.    , 
’     -

   , -
  . .  [1], . . -

 [2], . .  [3], . .  
[4], . .  [6], . .  [7], 

. .  [13]  .   -
   , -

    -
    -

   -
    -

      
  . 
  –  -

     -
   -  -

    
,    . 

   -
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 ,   -
       

    
 -  , 

     
 .   -

,  ,   -
  ,   

     -
    -

   -
,     

   , -
 ,  , 

     -
  .   

     -
 ,  ,  

      
 .   -

    -
    -
   [9]    -
     -

   . 
   -

    -
    -

 : 1)     
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        -
-  ; 2)  -
 -   
      -

 (  ),    
  ; 3)   -
    -

   -  
   -

    . 
      

   -
   .    -

  ,   
"  ",    

    -
 (      
  – ),    

   ,  
     -

   [12]. 
    ,  

     
  ,  : -
     -

    
 ,      

     
,     -

     
,      

    ( -
 ),   -

     -
    (  -
).   ,    

 "  , ..." [11, 12, 14, 17]. 
    " -

- "    -
,    [17].   -

    
 ,    

     
     

  1%.   (   
)   , 

    -
    -

 .   -
  (Exi)   -

,     -
    -

  (KPxi),   -
    

 1%: 
ixp xEK

ixi
, 

 
xipK  –   -

    -
; 

ixE  –    
 xi; 

ix  –   . 
     

  -
    -

  (Exi) [11].   
,    

    -
 ,  : 

,
x
y

y
xE x

x
xi

 

  x    
[ x = (xmax – xmin)/100], yx = y(x + x) – 
y(x)). 

       
 ,   -

     . 
 , ,   , -

    -
 ,    , 

    -  
   -

  ( . 1). 

1.  ,      
     (  ) 

 /    (  ) xi 
 -

 xi, xi  
 -

 Rxy 
 

( ) 
  

1    1   , .  5,25 0,18  

2  ( )  100   , 
 9,78 0,26 - » - 
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 . 1 
3     , 

% -11,97 0,35  

4      1 
  , /   897,01 0,48 - » - 

5   , /  23,16 0,76  
  

6     , % 0,95 0,25  

7      1  -
 , /  0,31 0,25 - » - 

8      1  -
 , /  37,74 0,43  

9     -
, % 0,63 0,68  

10   , % 1,58 0,72  
11    , % 0,42 0,77 - » - 
12  ,  51,10 0,86 - » - 

  

13   , 
/ .  18 0,46  

14   ,   14,55 0,47 - » - 
15  , /1 2 29 0,65  

:            2010 . 

  , -
  '    

     
( . 2)     

(   ),   -
,      -

 ’    .

2.    ’      
   (  )  

     ’  
0,1 0,29  
0,3 0,49  
0,5 0,69  
0,7 0,89  
0,9 1   

:   [  ]. –  : http://math.semestr.ru/corel/cheddok.php. 

  , -
      

    , : 
  (R2=73,13%);  -

,   ,   -
  (R2=62,46%),  
  (R2=57,86%), -
   (R2=51,83%),  

  (R2=50,56%), 
  (R2=42,84%).  -

,    -
   1  (R2=23,46%), 

   
(R2=21,83%),    

 1    
(R2=21,36%),  (R2=20,93%) 

  ’    -

,      -
.     -

    -
 ,   -

    
(R2=12,07%).     

 - -  -
   

. 
      

  ,   ,  
   

(Exi),      
   ( . 3),  -

 -    
  . 
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3.    ,      
    

  xi    -
, Exi 

  , / .  x1 0,43 
  ,   x2 0,17 

    , % x3 0 
    1   , /  x4 0,12 
     1  -

 , /   x5 0,26 

   , % x6 0,36 
    , % x7 0,49 

 , /1 2 x8 0,63 
  , % x9 0,69 

  , /  x10 0,89 
 ,  x11 1,16 

:  . 
   -

 ,     -
    

     
. ,      

1%     
  1    1,16%,   

1,16 . 
     
     -

    (1% 
       

0,89%)  ,   
-    

   ,  -
 ,     
 . 

.    -
  ,  -

 ,   (x9, x10, x11)  -
 ,   

    -
    -

     .   -
  ,     -
   -
  1%    

  0,27%     
     1%. -

    
      -

 ,     
 . 
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  . 
      

    ,    
   “  ” -
      -
    ( ,  

,  ),   -
      
,     -
 [5, . 391].  
  ,    -

   ,  
     -

     -
 .   

  - -
    -

     -
     

     
    

( .).     -
  :   

2011   -
     

241,8 .     -
  ,   27,2 .  , 

  0,11    . 
    150,4 . -

       
   18,1 . ,    
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. .     
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 2011      -
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 . -
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,   2015    

     
,  45%  
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         -
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2015 . 2020 . 

 0,65 33,05 2,92 2,83 9,91 20,31 9,14 11,17 
 0,60 32,30 2,90 2,78 9,69 19,83 8,92 10,91 

 0,80 39,00 2,73 3,58 11,70 23,72 10,67 13,05 
 1,20 37,80 1,72 5,50 11,34 20,96 9,43 11,53 
 0,90 39,20 2,56 3,83 11,76 23,61 10,62 12,99 

 1,10 58,00 2,93 4,95 17,40 35,65 16,04 19,61 
 0,80 21,00 1,54 3,40 6,30 11,3 5,09 6,21 

’ -  0,60 41,30 3,72 2,78 12,39 26,13 11,76 14,37 
 0,80 24,80 1,85 3,35 7,44 14,01 6,30 7,71 

 0,80 38,90 2,92 3,33 11,67 23,90 10,76 13,14 
 0,65 35,45 3,08 2,88 10,64 21,93 9,87 12,06 
 2,00 38,3 1,09 8,75 11,49 18,06 8,13 9,93 

 0,65 39,35 3,45 2,85 11,81 24,69 11,11 13,58 
 1,10 54,50 2,82 4,83 16,35 33,32 14,99 18,33 
 0,60 25,40 2,29 2,78 7,62 15,0 6,75 8,25 
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 : S1=64 , S2=12, S3=40, S4=30, 

S5=18, S6=28, S7=77, S8=75, S9=61, S10=35, 
S11=42,    482 .  

    -
      -
    

 :   – 159 ,  
 – 40,   – 28,  

   – 152     – 103 . 
  –  -

     
  . 

1.           
„   ” 

    , /     ,  
N P K 

1   64 182 92 129 
2   12 174 115 118 
3   40 168 115 118 
4   30 168 102 156 

5   18 168 102 156 
6   28 168 102 156 
7    77 140 104 151 
8    75 143 200 180 
9    61 140 177 180 

10   35 119 100 126 
11    42 119 100 126 
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   : 

k –    -
, k M; 

=3 –    -
   ,    

 ; 
 –    , 

M1; 
1 =11; 

j –   -
 , j M2; 
2 =5; 

dk  –  k-     
 i-   ( /  ), 

   1; 
E  –    -
   -  ,   . .  1 , 

E =3; 

kijF  –   k-  -
   -   j-  -

  (  
 ) [5]; 
kjb  –  k-    

  j-   
,  [3]; 

cj, –    
 j-  ; 

Xkij –    k-  -
   i-   j-  -

 ; 
Xij –    i-   

j-   ; 
Xij=mink(Xkij). 

  -
 ,     

      -
,   : Xkij= dk * 

E * kijF / kjb [3]. 
     

  2. 

2.       
   1 2 3 4 5 6 7 8 9 10 11 

N 39,24 37,52 36,23 36,23 36,23 36,23 30,19 30,83 30,19 25,66 25,66 
P 22,58 28,23 28,23 25,04 25,04 25,04 25,53 49,09 43,46 24,55 24,55 

  
 

K 17,86 16,34 16,34 21,6 21,6 21,6 20,91 24,92 24,92 17,45 17,45 
N 26,0 24,86 24,0 24,0 24,0 24,0 20,0 20,43 20,0 17,0 17,0 
P 15,05 18,82 18,82 16,69 16,69 16,69 17,01 32,73 28,96 16,36 16,36   

 
K 10,84 9,91 9,91 13,1 13,1 13,1 12,68 15,12 15,12 10,58 10,58 
N 34,37 32,86 31,73 31,73 31,73 31,73 26,44 27,01 26,44 22,48 22,48 
P 22,58 28,23 28,23 25,04 25,04 25,04 25,53 49,1 43,45 24,55 24,55   
K 33,86 30,98 30,98 40,95 40,95 40,95 39,64 47,25 47,25 33,1 33,1 

N 43,68 41,76 40,32 40,32 40,32 40,32 33,6 34,32 33,6 28,56 28,56 
P 24,84 31,05 31,05 27,54 27,54 27,54 28,08 54 47,79 27 27  

  
K 28,28 25,87 25,87 34,2 34,2 34,2 33,1 39,46 39,46 27,62 27,62 
N 371,28 354,96 342,72 342,72 342,72 342,72 285,6 291,72 285,6 242,76 242,76 
P 248,4 310,5 310,5 275,4 275,4 275,4 280,8 540 477,9 270 270  

  

 
 

   

K 154,8 141,6 141,6 187,2 187,2 187,2 181,2 216 216 151,2 151,2 
:  . 
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   3. 

 
 
 
 



 , 2013, 6 111

3.     
 , /  

  
            

1 17,86 10,84 22,58 24,84 154,80 
2 16,34 9,91 28,23 25,87 141,60 
3 16,34 9,91 28,23 25,87 141,60 
4 21,60 13,10 25,04 27,54 187,20 
5 21,60 13,10 25,04 27,54 187,20 
6 21,60 13,10 25,04 27,54 187,20 
7 20,91 12,68 25,53 28,08 181,20 
8 24,92 15,12 27,01 34,32 216,00 
9 24,92 15,12 26,44 33,60 216,00 
10 17,45 10,58 22,48 27,00 151,20 
11 17,45 10,58 22,48 27,00 151,20 

:  . 

  2   ,  
      

    -
   .   

    -
,      , 

   ( : 2, 3);   

  ( : 1-7),   -
 ( : 1, 4-7, 10, 11);    -

 ( : 8-11),    ( : 
8, 9).    

  ( . 3)   
  2010      -
 . 

4.     1 ,  
 

  
            

1 1835,1 1113,8 2154,1 2664,6 1450,5 
2 1678,9 1018,3 2693,1 2775,1 1326,8 
3 1678,9 1018,3 2693,1 2775,1 1326,8 
4 2219,4 1346,0 2388,8 2954,2 1754,1 
5 2219,4 1346,0 2388,8 2954,2 1754,1 
6 2219,4 1346,0 2388,8 2954,2 1754,1 
7 2148,5 1302,9 2435,6 3012,1 1697,8 
8 2560,5 1553,6 2576,8 3681,5 2023,9 
9 2560,5 1553,6 2522,4 3604,3 2023,9 

10 1793,0 1087,1 2144,6 2896,3 1416,7 
11 1793,0 1087,1 2144,6 2896,3 1416,7 
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4 (30 ), 5 (18 ), 10 (35 );  -



 , 2013, 6 112 

    4 
(30 ), 5 (18 ), 6 (28 ), 7 (22 ), 

9 (61 ); 
2)      

   3 (40 );  -
    1 (16 

)  3 (24 ); 
3)      -
   6 (28 );   

   2 (12 ), 
3 (16 ); 

4)      -
    7 (77 )  8 

(75 );    -
  8 (75 ), 10 (35 ), 11 (42 

); 
5)      -

    9 (61 )  11 
(42 );    -

  1 (48 )  7 (55 ). 

5.        
  , . . 

 
  

        -
 

  -
 

1 117447,4 0,0 0,0 0,0 0,0 
2 20147,2 0,0 0,0 0,0 0,0 
3 0,0 40730,1 0,0 0,0 0,0 
4 66582,0 0,0 0,0 0,0 0,0 
5 39949,2 0,0 0,0 0,0 0,0 
6 0,0 0,0 66886,8 0,0 0,0 
7 0,0 0,0 0,0 231934,9 0,0 
8 0,0 0,0 0,0 276113,0 0,0 
9 0,0 0,0 0,0 0,0 123459,1 
10 62754,6 0,0 0,0 0,0 0,0 
11 0,0 0,0 0,0 0,0 59503,2 

: 1105507,5 306880,3 40730,1 66886,8 508047,9 182962,4 
:  . 

6.        
  , . . 

 
 

        -
 

  -
 

1 0,0 17821,0 0,0 0,0 69622,8 
2 0,0 0,0 32317,7 0,0 0,0 
3 0,0 24438,1 43090,3 0,0 0,0 
4 66582,0 0,0 0,0 0,0 0,0 
5 39949,2 0,0 0,0 0,0 0,0 
6 62143,2 0,0 0,0 0,0 0,0 
7 47267,1 0,0 0,0 0,0 93381,4 
8 0,0 0,0 0,0 276113,0 0,0 
9 156192,3 0,0 0,0 0,0 0,0 
10 0,0 0,0 0,0 101370,2 0,0 
11 0,0 0,0 0,0 121644,2 0,0 

: 1151932,4 372133,8 42259,0 75408,0 499127,3 163004,3 
:  . 

   -
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   „   

”  1105507,5 . .  
( . 5);   – 1151932,4 . 
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