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Abstract

The paper aimed to analyze the economic efficiency in three farms dealing with pig fattening in the Southern Plain of Romania. Farm size was different from a farm to another as follows: Farm1-100 fatty pigs and 10.5 tons meat as live weight, Farm 2- 2,647 fatty pigs and 264.7 tons live weight and Farm 3- 9,460 fattened pigs and 1,040.6 tons meat production. Economic efficiency was comparatively analyzed based on the following indicators: pig stock, meat production, fattening gain, food consumption, income, cost, profit and profit rate at farm level and per series of fattened pigs as well as on unitary cost, income, profit per kg live weight and delivered pig and gross margin. Finally the economic size of each farm was estimated in ESU according to the EU classification. As a conclusion, all the three farms carried out profit but the farm F3, which was the largest farm, registered the highest efficiency: Lei 107.8 profit/ pig, Lei 238 gross margin/pig, Lei thousand 1,895.582 gross margin/farm/year. Therefore, the higher the income and profit per fatty pig, the higher economic efficiency. As a conclusion, farmers have to pay attention to farm size in order to increase economic efficiency.
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1. Introduction(
Pig farming is a traditional activity in Romania as the annual pork consumption represents 34 kg, meaning 57% of the total meat consumption per inhabitant as mentioned by Oancea Margareta and all [1]. In the year 2007, in the country there were 6,565 thousand pigs and 1,697,575 pig farms, meaning an average size of 3.86 pigs per farm, very small compared to other E.U. Countries. But there are a few farms with a high dimension as well as many but very small farms as shown by National Institute of Statistics [2]. The EU classifies farms according to economic size unit, a measure for gross margin considered the main indicator of economic efficiency as mentioned by Draghici Manea et. al. [3]. In pig fattening, economic efficiency depends on various factors such as: farm size, technical endowment, feeding and feedstuff quality, labor training level, biological material, animal health and farm management as mentioned by Oancea Margareta et. al., and Ursu Ana et. al. [1, 4]. Sencic et. al. [5] and Sprysl et. al. [6] showed that also the purchasing price of piglets, feedstuff quality, consumption and price, daily gain, live weight at delivery and market price of pigs per kilogram live weight have also a deep impact on farm profitability. 

In this context, the paper presents a study case regarding the comparison of economic efficiency in three farms of various sizes and dealing with pig fattening in the Southern Plain of Romania. The purpose of this analysis was to show which farm size assures the highest profitability and recommend pig breeders to pay attention to this important aspect of farm management.

2. Materials and methods

The experiment was carried out in three farms dealing with pig fattening and situated in the Southern Plain of Romania, an important area where cereals are produced. The farm size was: Farm F1-100 fatty pigs, 10.5 tons meat production as live weight, produced by 2.9 series of fatty pigs/year; Farm F2: 2,647 fatty pigs achieved by 2.8 series of fattening  and whose live weight at delivery totalized 264.7 tons; Farm F3:9,460 pigs with 1,040.6 tons live weight produced by 2.6 series of fattening. 

All these three farms are raising Landrace x Large White x Duroc crossbreds, with high performance in fattening, piglets and feedstuff being purchased at market price.

Based on the data registered for the year 2010, the following specific indicators were determined both at farm level and per series of fattened pigs: pig stock, meat production, fattening gain, food consumption, production cost and its structure by variable and fixed cost and also by cost item, income, profit and profit rate.

The economic efficiency among the three farms was evaluated per kilogram live weight and fatty pig based on the comparison regarding unitary cost, income, profit and gross margin.

Finally, the economic size of each farm was calculated in ESU (economic size units) and compared to the EU classification in order to find out what category the studied farms belong to [7].

The conclusions were used as a starting point for issuing recommendations to farmers concerning the farm size which is more suitable for increasing economic efficiency and what measures to take in this respect.
3. Results and discussion
Technical parameters of the studied farms in the year 2010

The number of fattened pigs delivered varied from 100 heads in case of F1, the smallest farm, 2,647 heads the middle sized farm and 9,460 heads delivered by F3, the largest farm. The number of fattening series did not register high differences from a farm to another: F1–2.9 series, F2-2.8 series and F3-2.6 series. Because of the different production capacity of each farm, various daily gain from 630 g/head/day in case of F1, 636.36 g/head and 850 g/head/day in case of F3 and average live weight at delivery 105 kg/pig for F1, 100 kg/head for F2 and 110 g/head for F3, meat production varied between 10.5 tons for F1, 264.7 tons for F2 and 1,040.6 tons live weight for F3 (Table 1).

Table 1. Technical parameters of the fattening in the three farms in the year 2010

Specification



MU


F1

F2

F3
Number of fatty pigs annually delivered

Heads/year


100

2,647

9,460
Number of series of fattening


Series


2.9

2.8

2.6
Number of pigs per series


Heads /series

34

945

3,639
Average Pig Live weight at delivery

Kg/head


105

100

110
Meat Production as live weight per year

Tons/year


10.5

264.7

1,040.6
Length of  Production  Cycle, of which:

Days


125

117

110
Length of Fattening



Days


119

110

100
Sheds cleaning and disinfection


Days


5

5

6

All-out days



Days


1

2

4

Piglets average live weight at the beginning of fattening Kg/head


30

30

25

Average daily gain



g/head/day


630

636.36

850
Piglets mortality rate



%


2

2

2.5

Fattening total gain per pig


Kg/pig


70

70

85
Food consumption



Kg feedstuff/ kg gain

4.28

2.92

2.90
Total food consumption during fattening per pig 
Kg/head


300

204.4

246.5
Pig stock, live weight, fattening gain and food consumption per farm and year
Farm 1 bought 103 piglets at the beginning of fattening at the average weight of 30 kg /head, counting for 4.017 tons per year. Taking into account the mortality rate of 2 %, at the end of fattening the farmer delivered 100 fatty pigs, whose live weight totalized 10.5 tons per year. The total food consumption registered 30.66 tons per year assuring 700 kg gain annually.

Farm 2 purchased 2,701 piglets at the average live weight of 30 kg, totalizing 81.030 tons per year.

During fattening, the farmer lost 53 piglets (mortality rate 2 %) and delivered at the end of fattening 2,647 pigs of 110 kg each. Their total weight at delivery counted for 264.7 tons/year. Annual food consumption registered 541.05 tons and total fattening gain recorded 183.67 tons.
Farm 3 is the largest farm, because the farer was able to buy 9,702 piglets at the average live weight of 25 kg/head in order to populate the sheds. The total weight of the piglets at the beginning of fattening counted for 242.550 tons. During fattening, the farmer registered 242 losses of piglets due to the mortalities so that at the end he was able to sell 9,460 pigs at the average weight of 100 kg/head, meaning 1,040.6 tons meat production as live weight. This farm achieved the highest annual food consumption 2,331.89 tons and also the highest total gain during fattening 798.05 tons (Table 2). 

Table 2. Pig stock, live weight, fattening gain and food consumption  at farm level in the year 2010

Specification



MU


F1

F2

F3
Number of piglets at the beginning of fattening per year Heads/year

103

2,701

9,702
Mortality per year



Heads


3

54

242
Number of fatty pigs delivered per year

Heads per year

100

2,647

9,460
Total weight of the piglets at the beginning of fattening Tons/year


4.017

81.030

242.550
Total Live weight of fatty pigs at delivery per year
Tons/year


10.5

264.7

1,040.6
Total fattening gain per year


Tons/year


700

183.67

798.05
Food Consumption per year


Tons/year


30.66

541.05

2,331.89
Production Cost.

Farm 1 spent Lei thousand 53.550 for fattening, of which 48.47% for buying the biological material at the price of Euro 2 per kilogram of Euro 47 per head and 51.53% for purchasing the feedstuff. This farm did not register expense for medicines and veterinary services, other materials, supply and insurance cost.
Farm 2 needed to spend Lei thousand 1,466.438, of which variable cost represented 94.13% and the fixed cost the remaining. The most costing items were biological material, representing 47.09% of production cost and feedstuff, which represented 43.35%. The cost of biological material is very high depending on the number of bought piglets, their average weight at purchase and market price. Feed stuff cost is deeply influenced by the rations established for each fattening stage, the amount o each type of combined food and market price per recipe. This farm was facing with medical problems and the farmer spent Lei thousand 10.265 as related cost, representing 0.70% of production cost. Also, the farmer had to pay the consumption of electricity, other materials, transportation and animal insurance. Fixed cost consisted of cost for full time labor, general cost and depreciation, its share in total production cost counted for 5.87%.
Farm 3 registered the highest level of production cost, Lei thousand 5,535.992, of which variable cost represented 84.18%. The most costing items were biological material counting for 35% of production cost and feedstuff representing 43.54% of production cost. 

Table 3. Production cost  and its structure at farm level in the year 2010

Cost Item




F 1


F 2


F 3





Lei Thousand
%
Lei Thousand
%
Lei Thousand
%
VARIABLE COST, of which:

53.550

100.00
1,380.358

94.13
4,660.198

84.18

-Biological material


25,956

48.47
60.545

47.09
1,937.597

35.00
-Feedstuff



27,594

51.53
635.700

43.35
2,410.370

43.54
-Medicines and veterinary services
-

-
10.265

0.70
82.486

1.49
-Electricity



-

-
4.839

0.33
58.127

1.05
-Other materials


-

-
36.367

2.48
164.418

2.97
-Supply



-

-
0.439

0.03
0.553

0.01
-Insurance



-

-
2.203

0.15
6.647

0.12
FIXED COST, of which:

-

-
86.080

5.87
875.794

15.82
-Full time labor


-

-
69.802

4.76
312.783

5.65
-General cost


-

-
8.651

0.59
40.966

0.74
-Fixed assets depreciation

-

-
7.627

0.52
167.186

3.02
-Interest



-

-
-

-
334.373

6.04
-Membership fee to Breeders Association
-

-
-

-
20.486

0.36
PRODUCTION COST

53.550

100.00
1,466.438

100.00
5,535.992

100.0

Also, fixed cost was also important, because of the higher production capacity (number of sheds, installations, equipments etc), employed labor, interest to borrowings. Also the farmer is a member if the pig breeders association and had to pay his membership fee (Table 3). 
Income, Cost, Profit and Profit Rate per year and farm
Farm 1 registered Lei thousand 64.05 income in the year 2010 as it delivered 10.5 tons live weight at the price Lei 6.1 per kilogram. Making the difference between income and expense, it recorded Lei thousand 10.500 and 19.60% profit 
rate.

Farm 2 sold 264.7 tons meat production at Lei 6.6/kg live weight and carried out Lei thousand 1,747.02 income and subtracting production cost, it carried out Lei thousand 280.582 profit and 19.13% profit rate.

Farm 3 recorded the highest income in the year 2010, counting for Lei thousand 6,555.78, at it delivered the highest meat production, 1,040.6 tons and sold it at a middle price Lei 6.3. Finally it recorded Lei thousand 1,019.788 profit, the highest profit level among the three farms and 18.42% profit rate (Table 4).
Table 4. Income, cost, profit and profit rate at farm level in the year 2010

Specification



MU


F1

F2

F3
Meat Production as live weight at delivery

Tons/year 


10.5

264.7

1,040.6
Sale price




Lei/kg


6.1.

6.6

6.3
Income per year



Lei thousand/year

64.05

1,747.02

6,555.78
Production cost per year


Lei thousand/year

53.550

1,466.438

5,535.992
Profit per year



Lei thousand/year

10.500

280.582

1,019.788
Profit Rate




%


19.60

19.13

18.42
Pig stock, Live weight, Fattening gain and Food consumption by Series

Farm 1 produced 2.9 series of fattened pigs in the year 2010. In average, per each series, the farmer bought 35.51 piglets of which 2 % died, i.e. 0.71 heads and at the end of fattening, he sold 34.48 fatty pigs. Taking into account that the piglets total live weight at the beginning of fattening was 1.385 tons per series and adding the total gain during the period of fattening 241.37 tons, resulted 3.62 tons meat production as live weight at delivery. The food consumption was 10.57 tons/series.

Farm 2 achieved 2.8 series of fatty pigs, each series starting with 965 piglets and finishing with 945 fatty pigs. The pigs weighted 94.53 tons at delivery, as they registered 65.60 tons fattening gain in addition o their weight at the beginning, counting for 28.939.Food consumption was 193.23 tons per series.

Farm 3 produced 2.6 series fattened pigs. The fattening started with 3,731 piglets bought from the market of which 2.5% were lost, i.e. 93 heads. So, at the end of fattening, the farmer sold 3,638 pigs per series. Concerning live weight, the piglets had 25 kg/head at purchase, counting for 83.288 tons per series. Finally, the sold pigs weighted 400.23 tons. The total gain per series was 307 tons and the food consumption was 897 tons (Table 5).

Table 5. Pig stock, live weight, fattening gain and food consumption by series

Specification



MU


F1

F2

F3
Number of piglets at the beginning of fattening
 Heads/series

35.51

964.64

3,731.53
Mortality per series



Heads/series

0.71

19.28

93.07


Number of fatty pigs delivered per series

Heads/series

34.48

945.35

3,638.46
Total Live weight of piglets at the beginning of fattening Tons/series

1.385

28.939

93.288
Total Live weight of fatty pigs at delivery per series
Tons/series

3.62

94.53

400.23
Total fattening gain per series


Tons/series

241.37

65.60

307.11
Food Consumption per series


Tons/series

10.57

193.23

896.88
Income, Cost, Profit and Profit rate by Series.

Farm 1 registered Lei thousand 3.62 per series, as its income counted for Lei thousand 22.08 and Lei thousand 18.465 production cost. It achieved 19.60% profit rate.

Farm 2 ended its activity also with profit, but its profit was Lei thousand 100.20, resulting from Lei thousand 623.93 income per series and Lei thousand 523.727 production cost per series.
Farm 3 carried out the highest profit per series, Lei thousand 392.22. Also, it registered the highest income per series, Lei thousand 2,521.45 and the highest production cost, Lei thousand 2,129.227. Its profit rate was 18.42% per series (Table 6).
Table 6. Income, cost, profit and profit rate by series

Specification



MU


F1

F2

F3
Meat Production as live weight at delivery per series
Tons/year 


3.62

94.53

400.23
Sale price




Lei/kg


6.1.

6.6

6.3
Income per series



Lei thousand/series

22.08

623.93

2,521.45
Production cost per series


Lei thousand/series

18.465

523.727

2,129.227
Profit per series



Lei thousand/series

3.62

100.20

392.22
Profit Rate




%


19.60

19.13

18.42
Economic efficiency per kilogram live weight and fatty pig

Farm 1. For producing one kilogram live weight of fatty pig, the farmer owning F1 spent Lei 5.36. Also, the cost of one kilogram fattening gain was Lei 7.65. As a result, for producing a fatty pig of 105 kilograms live weighted, the farmer spent Lei 535.5. Taking into account as he earned Lei 640.5 income per fatty pig and subtracting the cost per fatty pig, Lei 535.5, he remained with Lei 105 per 
pig, meaning Lei 1 per kilogram live weight. Gross margin per delivered pig was also Lei 105, as production cost was equal to variable cost.  

Farm 2 recorded Lei 106 profit per fatty pig, therefore Lei 1 more compared to F1.This was due to the fact that the unitary cost per fattened pig was Lei 554 and subtracted from Lei 660 income per delivered pig remained Lei 106 profit per head. But in case of F2, gross margin was higher, counting for Lei 138.52 per fatty pig.

Table 7. Economic efficiency per live weight and fatty pig by farm

Specification



MU


F1

F2

F3
Unitary Cost per kg live weight 


Lei/kg  


5.36

5.54

5.32
Unitary Cost per kg fattening gain

Lei/kg


7.65

7.98

6.94
Unitary cost per fattened pig


Lei/head


535.5

554.0

585.2
Income per kg live weight


Lei/kg


6.1

6.6

6.3
Income per delivered fatty pig


Lei/head


640.5

660

693
Profit per kg live weight


Lei/kg


1.0

1.06

0.98
Profit per delivered fatty pig


Lei/head


105

106

107.8
Gross margin per delivered fatty pig

Lei/head


105

138.52

200.38
Farm 3 achieved the highest economic efficiency, because its profit was Lei 107.8 per delivered fatty pig, compared to Lei 106 in case of F2 and 105 in case of F1.This situation is due to the highest income level per pig, Lei 693 and also to cost per fatty pig, Lei 585. Also, this farm registered the highest gross margin per pig, Lei 200.38 (Table 7).

Economic Efficiency at farm level and by series of fattened pigs was appreciated by means of profit per year and series, and profit rate, as well as by gross margin per farm and per series. The figures for these indicators are shown in Table 8 and reflect that the highest efficiency was carried out by farm F3 which is situated on the 1st position with Lei thousand 1,895.582 gross margin, the comes the farm F2 which registered Lei thousand 366.662 gross margin and finally, it comes the farm F1 with just Lei thousand 10.5 per year (Table 8).

Table 8. Economic efficiency at farm level and by series of fattened pigs

Specification



MU


F1

F2

F3
Profit per year



Lei thousand/year

10.500

280.582

1,019.788

Profit per series



Lei thousand/series

3.62

100.20

392.22
Profit rate




%


19.60

19.13

18.42

Gross margin per year



Lei thousand/year

10.5

366.662

1,895.582

Gross margin per series


Lei thousand/series

3.62

130.95

729.07
Economic Size of the farms was different because their gross margin registered different figures.
Taking into account the exchange rate in the year 2010, Euro 1=Lei 4.2, gross margin per farm counted for Euro 2,500 in case of F1, Euro 87.300.476 in case of F2 and Euro 451,329.04 in case of F3. According to the value of Euro 2,200 for ESU 1 (economic size unit) established for Romania since the year 2010 by the E.U., the farm size is: ESU 1.25 for F1, ESU 43.65 for F2 and ESU 225.67 for F3. Taking into account the economic size threshold established by the EU Commission of Agriculture, F.A.D.N., 2 ESU for Romania since 2010 and the value of one ESU (ESU 1=Euro 1,200 since the year 2004), for Romanian pig farms it is necessary to exceed Euro 2,400 in order to be classified as commercial farms.
Comparing with the farm classification established by the EU according to the number of ESU, the three farms are classified in different classes as follows: F1 in the 1st class, small sized farms, F2 in the 8th class, middle sized farm and F3 in the 10th class large sized farms (Table 9).

Table 9. Economic size of the farms

Specification



MU

F1

F2

F3
Gross margin per year



Lei thousand/year
10.5

366.662

1,895.582






Euro

2,500

87,300.476
451,329.04
Economic size of the farm


ESU

1.04

36.37

188.05

Farm classification according to the EU Decision 
-

I-Small sized farms
VII-Middle sized farms IX-Large sized farms
1999/725
4. Conclusions

The comparison between the three farms has put into evidence the fact that only two farms are commercial farms, F2 and F3 and the farm F1 is a very small farm.

The farm F3 is the largest farm as it proved a higher economic performance compared to the other two farms. Despite that it produced just 2.6 series of fatty pig in the year 2010, the technology applied assured the highest daily gain, 850 g/head,  the highest gain per pig during fattening (85 kg/head) in the shortest length of fattening (100 days) at the lowest food consumption (2.90 kg feedstuff per kg gain). It had the highest production capacity delivering 9,460 pigs at 100 kg average live weight/head and registered the highest meat production, 1,040.6 tons as live weight. The total production cost was the highest one, obviously due to the highest number of fattened pigs but it also recorded the highest income and profit at farm level and series. It performed the lowest unitary cost per kilogram live weight (Lei 5.32), the highest income per fatty pig (Lei 693/head), the highest profit per fatty pig (Lei 107.8/head) and gross margin per pig (Lei 200.38/head).

Therefore, the higher the farm size, the higher profit and gross margin per fatty pig, series of fattening and farm, in a word a higher economic efficiency.

As a final conclusion, farmers have to be interested to pay more attention to this aspect of farm management and extend their business in such a way to increase profitability from a year to another. In this purpose they could join their human, material and financial capital in order to use resources in a more efficient way.
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