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Abstract 

 

The aims of research were to conduct a comparative analysis among different EU countries 
(including Serbia)  as well as industries and to measure the productivity level of individual 
countries, sectors, and companies. Based on a joint estimation of country-specific input 
distance functions and a meta-frontier analysis for four sectors, we were able to identify the 
various sources of factor productivity and their developments over time as well as the level 
and development of the technical efficiency of companies in four food processing industries. 
The research is based on data drawn from the Amadeus database. We discovered that intra- 
and intersectoral differences are important characteristics in EU food processing. Efficiency 
and TFP differences among food processors are significant reasons for variation in all 
sectors. High TFP was found in Germany, France, Italy, and the Netherlands in all sectors. 
TFP has a positive trend in the majority of EU member countries; only Bulgaria and Serbia 
are exceptions.  

International comparison of product 
supply chains in the agri-food sector:  
determinants of their competitiveness and 
performance on EU and international markets 
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own calculat

FICIENCY O

der paramete

0
eff.	 0.0819	

***	
eff.	 0.0553	

***	
eff.	 0.4220	

***	
eff.	 0.1817	

***	
eff.	 0.0214	

***	
eff.	 0.0016	

		
eff.	 0.0657	

***	
eff.	 0.0671	

***	
eff.	 0.1356	

		
eff.	 0.0876	

***	
eff.	 0.0944	

***	
eff.	 0.0882	

***	
eff.	 ‐0.0344	

**	
eff.	 ‐0.0174	

		
eff.	 0.2359	

***	
eff.	 0.0125	

		
eff.	 0.1149	

***	
eff.	 0.0955	

***	
eff.	 0.2813	

***	
eff.	 0.0781	

***	
eff.	 0.2151	

***	
eff.	 0.0378	

***	
eff.	 ‐0.0328	

		
eff.	 0.1149	

***	
eff.	 0.1333	

***	
tions 

OF EUROPEA

ers – fruits a
Constant
0_F&V 
‐0.0838 0.0
***	 *

0.0711 0.0
***	 *

‐0.7682 0.6
***	 *

‐0.0157 0.0
		 *

0.0138 0.1
		 *

0.0479 0.0
**	 *

0.1465 0.0
		 *

‐0.0855 0.1
***	 *

‐0.0140 0.0
		

‐0.0679 0.0
***	 *

‐0.0791 0.1
***	 *

‐0.0916 0.0
***	 *

‐0.0830 0.2
***	 *
NA	 0.1
	 *

‐0.2456 0.1
***	 *

0.0090 0.1
		 *

0.0927 0.0
		 *

‐0.0848 0.2
***	 *

‐0.0779 0.2
***	 *

0.1027 0.0
***	 *

‐0.0194 0.1
		 *

0.0146 0.1
**	 *

‐0.1627 0.0
***	 *

‐0.0148 0.1
		 *

0.1204 0.1
***	 *

AN FOOD P

and vegeta

0 L
0799 0.215
*** ***
0372 0.213
*** ***
6360 0.3734
*** ***
0807 0.120
*** ***
1501 0.231
*** ***
0903 0.110
*** ***
0815 0.091
*** ***
1968 0.2284
*** ***
0380 0.144

***
0966 0.179
*** ***
1090 0.109
*** ***
0747 0.111
*** ***
2329 0.190
*** ***
1060 0.064
*** ***
1333 0.272
*** ***
1079 0.098
*** ***
0486 0.012
*** **
2348 0.091
*** ***
2117 0.184
*** ***
0191 0.167
*** ***
1601 0.211
*** ***
1500 0.1704
*** ***
0318 0.296
*** ***
1338 0.106
*** ***
1435 0.093
*** ***

PROCESSING

ables 
Labour
L_F&V

5 0.0125

9 ‐0.0381
***

4 0.1062

6 ‐0.0206

5 0.0122

5 ‐0.0139

1 0.2606

4 ‐0.0911
***

0 0.0295

1 0.0665
***

8 ‐0.0144
***

9 ‐0.0981
***

3 ‐0.1085
***

0 NA

6 ‐0.2517
***

7 ‐0.0221

8 ‐0.1584

2 ‐0.0160

2 ‐0.0409
***

7 ‐0.1993
***

0 ‐0.0344

4 0.0166

8 0.0581

1 ‐0.1229
***

1 ‐0.5145
***
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L M

0.0391 0.65
*** **

0.0078 0.59
*** **

0.6343 0.38
*** **

0.1071 0.83
*** **

0.1783 0.71
*** **

0.0393 0.81
*** **

0.0918 0.77
*** **

0.0751 0.75
*** **

0.0938 0.54
*** **

0.0567 0.66
*** **

0.0850 0.87
*** **

0.0601 0.81
*** **

0.0283 0.60
*** **

0.0272 0.91
*** **

0.1352 0.70
*** **

0.0548 0.87
*** **

0.1650 0.90
*** **

0.0014 0.85
**

0.1050 0.75
*** **

0.0038 0.67
**

0.0607 0.71
*** **

0.0508 0.69
*** **

0.0282 0.61
*** **

0.0643 0.85
*** **

0.1316 0.87
*** **

ETE WORKING P

RY 

Material
M M_F&V
527	 0.1462
**	 ***	
930	 0.0786
**	 ***	
808	 0.3498
**	 ***	
381	 0.0008
**	 		
101	 0.0152
**	 		
179	 0.1085
**	 **	
700	 0.1137
**	 		
530	 0.1182
**	 ***	
466	 0.0310
**	 		
647	 0.0625
**	 ***	
745	 0.0383
**	 ***	
164	 0.1489
**	 ***	
018	 0.1376
**	 ***	
104	 NA	
**	 	
009	 0.3308
**	 ***	
704	 0.0379
**	 		
040	 0.2824
**	 		
539	 ‐0.0105
**	 		
583	 ‐0.0033
**	 		
750	 0.5364
**	 ***	
116	 0.0090
**	 		
994	 0.1600
**	 ***	
156	 0.3019
**	 *	
516	 0.0213
**	 		
759	 0.1135
**	 ***	
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***
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***
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***
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***
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***
	 0.0759

***
7	 0.1120

***
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***
	 0.1082

***
	 0.0998

***
	 0.1709

***
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***
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***
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***
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***
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***
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***
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***
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***
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***
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***
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**
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***
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***
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own calculat

FICIENCY O

der paramete
Co

0 
f.	 0.0819	 ‐

***	
f.	 0.0553	 ‐

***	
f.	 0.4220	 ‐

***	
f.	 0.1817	 ‐

***	
f.	 0.0214	 0

***	
f.	 0.0016	 ‐

		
f.	 0.0657	 0

***	
f.	 0.0671	 ‐

***	
f.	 0.1356	 ‐

		
f.	 0.0876	 ‐

***	
f.	 0.0944	 ‐

***	
f.	 0.0882	 ‐

***	
f.	 ‐0.0344	 0

**	
f.	 ‐0.0174	 ‐

		
f.	 0.2359	 ‐

***	
f.	 0.0125	 ‐

		
f.	 0.1149	 ‐

***	
f.	 0.0955	 ‐

***	
f.	 0.2813	 ‐

***	
f.	 0.0781	 0

***	
f.	 0.2151	 ‐

***	
f.	 0.0378	 0

***	
f.	 ‐0.0328	 0

		
f.	 0.1149	 0

***	
f.	 0.1333	 ‐

***	
tions 

OF EUROPEA

ers – dairy
onstant
0_Dairy 0

0.1910	 0.07
***	 **

0.0935	 0.03
***	 **

0.1955	 0.63
***	 **

0.0621	 0.08
		 **

0.0137	 0.15
*	 **

0.0289	 0.09
		 **

0.0032	 0.08
		 **

0.0159	 0.19
***	 **

0.0135	 0.03
		

0.0929	 0.09
***	 **

0.1600	 0.10
***	 **

0.1155	 0.07
***	 **

0.1525	 0.23
***	 **

0.0812	 0.10
		 **

0.1567	 0.13
***	 **

0.0246	 0.10
**	 **

0.0064	 0.04
		 **

0.1001	 0.23
***	 **

0.1203	 0.21
***	 **

0.1681	 0.01
***	 **

0.0577	 0.16
***	 **

0.2075	 0.15
***	 **

0.0545	 0.03
		 **

0.0289	 0.13
		 **

0.0849	 0.14
*	 **

AN FOOD P

0 L
799 0.2155
** ***
372 0.2139
** ***
360 0.3734
** ***
807 0.1206
** ***
501 0.2315
** ***
903 0.1105
** ***
815 0.0911
** ***
968 0.2284
** ***
380 0.1440

***
966 0.1791
** ***
090 0.1098
** ***
747 0.1119
** ***
329 0.1903
** ***
060 0.0640
** ***
333 0.2726
** ***
079 0.0987
** ***
486 0.0128
** **
348 0.0912
** ***
117 0.1842
** ***
191 0.1677
** ***
601 0.2110
** ***
500 0.1704
** ***
318 0.2968
** ***
338 0.1061
** ***
435 0.0931
** ***

PROCESSING

Labour
L_Dairy
‐0.1125 0
***

0.0372 0
***

0.0931 0
*

‐0.0097 0

0.0212 0
***

0.2494 0
**

0.1079 0
**

‐0.0416 0
***

0.0066 0

0.0816 0
***

‐0.0510 0
***

‐0.0547 0
***

0.4162 0
***

‐0.0337 0

‐0.0809 0
***

‐0.0413 0
**

0.0988 0
***

‐0.0393 0
***

‐0.0222 0
***

0.0691 0
***

0.0330 0

0.0309 0

0.1222 0

0.0092 0

0.1050 0
*
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L M

0.0391 0.65
*** ***

0.0078 0.59
*** ***

0.6343 0.38
*** ***

0.1071 0.83
*** ***

0.1783 0.71
*** ***

0.0393 0.81
*** ***

0.0918 0.77
*** ***

0.0751 0.75
*** ***

0.0938 0.54
*** ***

0.0567 0.66
*** ***

0.0850 0.87
*** ***

0.0601 0.81
*** ***

0.0283 0.60
*** ***

0.0272 0.91
*** ***

0.1352 0.70
*** ***

0.0548 0.87
*** ***

0.1650 0.90
*** ***

0.0014 0.85
***

0.1050 0.75
*** ***

0.0038 0.67
***

0.0607 0.71
*** ***

0.0508 0.69
*** ***

0.0282 0.61
*** ***

0.0643 0.85
*** ***

0.1316 0.87
*** ***

ETE WORKING P

RY 

Material
M M_Dairy
527	 0.1777	
*	 ***	
930	 0.0484	
*	 ***	
808	 0.3388	
*	 ***	
381	 ‐0.0137	
*	 		
101	 0.0090	
*	 		
179	 ‐0.3906	
*	 		
700	 ‐0.0244	
*	 		
530	 0.0446	
*	 ***	
466	 0.0059	
*	 		
647	 0.0227	
*	 ***	
745	 0.1957	
*	 ***	
164	 0.0647	
*	 ***	
018	 ‐0.3803	
*	 ***	
104	 0.0341	
*	 		
009	 0.0654	
*	 ***	
704	 0.0582	
*	 ***	
040	 ‐0.1004	
*	 ***	
539	 0.0327	
*	 ***	
583	 ‐0.0297	
*	 ***	
750	 0.2101	
*	 ***	
116	 0.1645	
*	 ***	
994	 0.2498	
*	 ***	
156	 ‐0.0516	
*	 		
516	 ‐0.1184	
*	 ***	
759	 ‐0.0712	
*	 		
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s	
M

0.1123
***

0.2241
***

0.2831
***

0.1459
***

0.1078
***

0.0759
***

0.1120
***

0.1259
***

0.1082
***

0.0998
***

0.1709
***

0.1275
***

0.2054
***

0.0479
***

0.2693
***

0.0673
***

0.1539
***

0.0766
***

0.2001
***

0.1971
***

0.1862
***

0.1264
***

0.0173
**

0.1482
***

0.0654
***
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4.1.

The firs
fruits an
sector. 

Table 4

Count

Austr

Belgiu

Bulga

Czech	Re

Germa

Denm

Eston

Spai

Finlan

Franc

United	Kin

Greec

Hunga

Irelan

Italy

Lithua

Latv

Netherl

Polan

Portu

Roma

Swed

Sloven

Slovak

Serb

Source: 

TY AND EFF

1.4 Milling

t-order para
nd vegetabl
If the param

4.4 First-ord

try	

ria	
Co

um	
Co

aria	
Co

public	
Co

any	
Co

ark	
Co

nia	
Co

in	
Co

nd	
Co

ce	
Co

ngdom	
Co

ce	
Co

ary	
Co

nd	
Co

y	
Co

ania	
Co

ia	
Co

ands	
Co

nd	
Co

gal	
Co

nia	
Co

den	
Co

nia	
Co

kia	
Co

ia	
Co

own calculat

FICIENCY O

g 

ameters on 
es and dair

meter on int

der paramete

		
0

oeff. 	NA
		 		
oeff. 0.05
		 ***
oeff. 0.42
		 ***
oeff. 0.18
		 ***
oeff. 0.02
		 ***
oeff. 0.00
		 		
oeff. 0.06
		 ***
oeff. 0.06
		 ***
oeff. 0.13
		 		
oeff. 0.08
		 ***
oeff. 0.09
		 ***
oeff. 0.08
		 ***
oeff. ‐0.03
		 **
oeff. ‐0.01
		 		
oeff. 0.23
		 ***
oeff. 0.01
		 		
oeff. 0.11
		 ***
oeff. 0.09
		 ***
oeff. 0.28
		 ***
oeff. 0.07
		 ***
oeff. 0.21
		 ***
oeff. 0.03
		 ***
oeff. ‐0.03
		 		
oeff. 0.11
		 ***
oeff. 0.13
		 ***

tions 

OF EUROPEA

milling are 
ry, intersect
ersectoral h

ers – milling
Constant

0 0_Milling
A	 NA

53	 ‐0.0296
*	 ***
20	 0.2651
*	
17	 0.0480
*	 **
14	 ‐0.0631
*	 ***
16	 ‐0.0033

71	 0.0040
*	
71	 0.004
*	
56	 ‐0.0060

76	 0.0858
*	 ***
44	 ‐0.0071
*	
82	 0.0373
*	 ***
344	 ‐0.0061
*	
174	 ‐0.0149

59	 ‐0.1186
*	 ***
25	 0.0319

49	 0.1546
*	
55	 ‐0.0426
*	
13	 ‐0.0505
*	 ***
81	 0.0302
*	 *
51	 ‐0.0358
*	 *
78	 ‐0.0755
*	 ***
328	 ‐0.2266

49	 0.0179
*	
33	 ‐0.0631
*	 ***

AN FOOD P

provided in
toral hetero
heterogene

g 

0 
NA N

0.0372 0.21
*** **

0.6360 0.37
*** **

0.0807 0.12
*** **

0.1501 0.23
*** **

0.0903 0.11
*** **

0.1968 0.22
*** **

0.1968 0.22
*** **

0.0380 0.14
**

0.0966 0.17
*** **

0.1090 0.10
*** **

0.0747 0.11
*** **

0.2329 0.19
*** **

0.1060 0.06
*** **

0.1333 0.27
*** **

0.1079 0.09
*** **

0.0486 0.01
*** *

0.2348 0.09
*** **

0.2117 0.18
*** **

0.0191 0.16
*** **

0.1601 0.21
*** **

0.1500 0.17
*** **

0.0318 0.29
*** **

0.1338 0.10
*** **

0.1435 0.09
*** **

PROCESSING

n Table 4.4.
ogeneity is l
ity is signific

Labour
L L_Milling
A NA

139 0.0069
**
734 0.6383
** ***
206 0.0138
**
315 ‐0.0523
** ***
105 0.2021
** ***
284 ‐0.0046
**
284 ‐0.005
**
440 0.0065
**
791 0.1219
** ***
098 0.0650
** ***
119 ‐0.0075
**
903 0.0941
** ***
640 ‐0.2576
** ***
726 ‐0.0279
** ***
987 0.0082
**
128 0.1779
*
912 0.2511
** ***
842 ‐0.0100
**
677 ‐0.0437
** *
110 ‐0.0310
**
704 0.1180
** ***
968 0.0816
**
061 0.0168
**
931 ‐0.0293
** **
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 As compa
ess pronou
cant, it hold

L 
NA N

0.0078 0.5
*** *

0.6343 0.3
*** *

0.1071 0.8
*** *

0.1783 0.7
*** *

0.0393 0.8
*** *

0.0751 0.7
*** *

0.0751 0.7
*** *

0.0938 0.5
*** *

0.0567 0.6
*** *

0.0850 0.8
*** *

0.0601 0.8
*** *

0.0283 0.6
*** *

0.0272 0.9
*** *

0.1352 0.7
*** *

0.0548 0.8
*** *

0.1650 0.9
*** *

0.0014 0.8
*

0.1050 0.7
*** *

0.0038 0.6
*

0.0607 0.7
*** *

0.0508 0.6
*** *

0.0282 0.6
*** *

0.0643 0.8
*** *

0.1316 0.8
*** *

ETE WORKING P

RY 

red to slaug
unced for th
ds true in the

Materia
M M_Millin

NA	 NA	
		 		
5930	 0.0137
***	 		
3808	 0.1021
***	 		
8381	 ‐0.0010
***	 		
7101	 0.0324
***	 		
8179	 ‐0.1812
***	 ***	
7530	 ‐0.0076
***	 		
7530	 ‐0.008
***	 	
5466	 0.0072
***	 		
6647	 ‐0.0486
***	 ***	
8745	 ‐0.0840
***	 ***	
8164	 0.0307
***	 		
6018	 0.0426
***	 		
9104	 0.0972
***	 ***	
7009	 ‐0.0503
***	 ***	
8704	 0.0008
***	 		
9040	 ‐0.1118
***	 		
8539	 ‐0.2010
***	 ***	
7583	 ‐0.0541
***	 ***	
6750	 ‐0.0044
***	 		
7116	 0.0364
***	 **	
6994	 ‐0.1340
***	 ***	
6156	 ‐0.1000
***	 		
8516	 ‐0.1421
***	 ***	
8759	 ‐0.0872
***	 ***	
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ghtering, 
e milling 
e 

als
ng M

NA

7	 0.2241
***

1	 0.2831
***

0	 0.1459
***

4	 0.1078
***

2	 0.0759
***

6	 0.1259
***

	 0.1259
***

2	 0.1082
***

6	 0.0998
***

0	 0.1709
***

7	 0.1275
***

6	 0.2054
***

2	 0.0479
***

3	 0.2693
***

8	 0.0673
***

8	 0.1539
***

0	 0.0766
***

1	 0.2001
***

4	 0.1971
***

4	 0.1862
***

0	 0.1264
***

0	 0.0173
**

1	 0.1482
***

2	 0.0654
***
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Table 4

Count
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Irelan

Italy
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Netherl
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Portu
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Sloven

Slovak

Serb

Source: 

TY AND EFF

4.5 Technolo

try	 		

ria	
Coeff
		

um	
Coeff
		

aria	
Coeff
		

public	
Coeff
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Coeff
		

ark	
Coeff
		

nia	
Coeff
		

in	
Coeff
		

nd	
Coeff
		

ce	
Coeff
		

ngdom	
Coeff
		

ce	
Coeff
		

ary	
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nd	
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y	
Coeff
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Coeff
		

gal	
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Coeff
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Coeff
		

nia	
Coeff
		

kia	
Coeff
		

ia	
Coeff
		

own calculat

FICIENCY O

ogical chang

T
f.	 0.0075	 0

***	
f.	 0.0071	 ‐0

***	
f.	 0.0913	 ‐0

***	
f.	 0.0146	 ‐0

***	
f.	 ‐0.0059	 ‐0

***	
f.	 0.0146	 ‐0

***	
f.	 0.0068	 ‐0

**	
f.	 0.0002	 ‐0

		
f.	 0.2049	 ‐0

***	
f.	 0.0064	 0

***	
f.	 ‐0.0164	 ‐0

***	
f.	 ‐0.0023	 ‐0

*	
f.	 0.0018	 0

		
f.	 0.0026	 0

		
f.	 ‐0.0018	 ‐0

**	
f.	 0.0141	 ‐0

***	
f.	 0.0108	 ‐0

***	
f.	 0.0071	 ‐0

***	
f.	 0.0123	 ‐0

***	
f.	 0.0030	 ‐0

		
f.	 0.0364	 ‐0

***	
f.	 0.0136	 ‐0

***	
f.	 0.0391	 ‐0

***	
f.	 0.0099	 ‐0

***	
f.	 ‐0.0030	 ‐0

		
tions 

OF EUROPEA

ge and bias

TT T_Slau

.0002	 0.014
		 ***

0.0033	 0.01
***	 ***

0.0002	 ‐0.01
		 *

0.0068	 0.014
***	 ***

0.0024	 0.014
*	 ***

0.0045	 ‐0.01
		

0.0004	 0.01
		 ***

0.0010	 0.01
**	 ***

0.0441	 ‐0.11
***	 ***
.0000	 0.01
		 ***

0.0057	 0.00
***	 ***

0.0016	 0.00
		 *

.0002	 0.00
		

.0009	 0.00
		

0.0076	 0.01
***	 ***

0.0029	 0.02
**	 ***

0.0054	 0.02
***	 ***

0.0017	 0.01
		 **

0.0068	 0.00
***	 ***

0.0063	 0.01
***	 **

0.0338	 0.02
***	 ***

0.0014	 ‐0.00
**	 **

0.0024	 ‐0.01
		 ***

0.0053	 0.01
***	 **

0.0032	 ‐0.00
**	

AN FOOD P

sed technol

Time

ughter T_F&V
49 ‐0.0002
*
35 0.0028
*
170 ‐0.1855

***
43 ‐0.0147
*
45 0.0067
*
123 ‐0.0007

98 ‐0.0032
*
24 0.0067
* ***
171 ‐0.0351
* *
16 0.0073
* **
35 0.0099
* ***
63 0.0026

01 0.0104

01 NA

81 0.0233
* ***
33 ‐0.0023
*
29 0.0075
*
12 0.0061
* *
85 ‐0.0108
* ***
37 0.0036
*
94 ‐0.0240
* *
041 ‐0.0063
* **
163 0.0482
* ***
26 ‐0.0141
*
020 ‐0.0365

***

PROCESSING

logical chan

L_Dairy L_
‐0.0067 N

0.0140 ‐0.0
*** *

‐0.1934 0.0
***

0.0124 ‐0.0
** *

0.0173 0.0
***

0.0109 0.0

0.0124 N
*

0.0103 ‐0.0
*** *

‐0.0612 ‐0.0
***

0.0078 ‐0.0
** *

‐0.0035 ‐0.0

0.0170 ‐0.0
*** *

‐0.0082 ‐0.0

0.0090 ‐0.0

0.0047 ‐0.0
** *

‐0.0022 ‐0.0

0.0247 0.0
***

0.0290 ‐0.0
***

0.0028 ‐0.0
*

‐0.0125 ‐0.0
* *

0.0094 ‐0.0

0.0088 ‐0.0
*

0.0075 ‐0.0

0.0209 ‐0.0
*** *

0.0090 0.0
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nge 

_Milling L
NA 0.0100	

***	
0137 0.0034	
*** ***	
0051 0.1929	

***	
0284 0.0068	
*** ***	
0008 0.0028	

***	
0003 0.0002	

NA 0.0017	

0119 0.0023	
*** ***	
0239 0.1860	

***	
0214 0.0066	
*** ***	
0039 0.0003	

0302 0.0002	
***
0236 0.0221	

***	
0002 0.0085	

***	
0131 0.0020	
*** ***	
0221 0.0069	
** ***	
0337 0.0021	

0015 0.0077	
***	

0179 0.0001	
***
0446 0.0057	
*** ***	
0326 0.0002	
**
0233 0.0181	
*** ***	
0719 0.0409	

***	
0244 0.0174	
*** ***	
0030 0.0134	

***	

ETE WORKING P

RY 

Biased	tech
chan

LT
‐0.0027	

		
0.0021	
***	

0.1523	
***	

0.0011	
		

0.0056	
***	

0.0080	
**	

0.0091	
**	

‐0.0009	
**	

0.0570	
***	

‐0.0031	
***	

0.0039	
***	

‐0.0033	
***	

‐0.0185	
***	

0.0077	
***	

‐0.0013	
**	

0.0099	
***	

0.0163	
***	

‐0.0011	
		

0.0041	
***	

‐0.0023	
		

0.0159	
***	

‐0.0056	
***	

0.0000	
		

0.0124	
***	

‐0.0019	
		

PAPER   23 

 

hnological	
nge

MT
0.0017

‐0.0030
***

‐0.0871
***

‐0.0181
***

‐0.0063
***

‐0.0046
*

0.0025

‐0.0022
***

‐0.0291
***

0.0016
***

‐0.0056
***

0.0027
**

0.0147
***

‐0.0111
***

‐0.0013
***

‐0.0098
***

‐0.0089
***

‐0.0027
***

‐0.0102
***

0.0004

‐0.0314
***

0.0077
***

‐0.0125
**

‐0.0243
***

0.0002
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6 0.908 y	
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0.9664	 0.00

0.8679	 0.03

0.9378	 0.02

0.9535	 0.00

0.8421	 0.06

x	 x

0.8726	 0.03

x	 x

0.9357	 0.02

0.9032	 0.04

0.8947	 0.05

0.8853	 0.04

0.8132	 0.05

0.9500	 0.01

0.9981	 0.00

0.8948	 0.05

0.9032	 0.03

AN FOOD P

sitive value
gthen their 

d significant
concerned, 
essing in the

and the st
ed in Table

nce function
are the sam

apter, we c

Statistical	ch
td.	
ev. Min.

095 0.9398

639 0.5376

440 0.6872

530 0.6161

381 0.6623

064 0.9479

434 0.7868

395 0.6740

009 0.9637

397 0.5931

262 0.4885

059 0.9307

636 0.6415

x x

396 0.5821

x x

291 0.8264

454 0.7419

553 0.4771

495 0.7114

586 0.0505

158 0.9228

002 0.9980

552 0.6534

309 0.8111

PROCESSING

es in these
positions. 

tly in the an
leapfroggin

ese countrie

tatistical ch
e 4.12. As 

n with a con
me for all s
concentrate 

aracteristics	

Max.

0.9856

0.9833 0

0.9219 0

0.9506 0

0.9690 0

0.9762 0

0.9852 0

0.9824 0

0.9681 0

0.9604 0

0.9743 0

0.9674 0

0.9617 0

x

0.9852 0

x

0.9834 0

0.9777 0

0.9881 0

0.9715 0

0.9480 0

0.9771 0

0.9981 0

0.9767 0

0.9532 0

© COMPE

G INDUSTR

e countries 
In other co

nalysed per
ng appears
es. 

aracteristic
we have a

ntrol for inte
sectors, and

only on e

of	technical	e
1st	

Decile
9th
Dec

0.9586 0.98

0.8137 0.93

0.7705 0.88

0.7683 0.89

0.8785 0.93

0.9550 0.96

0.8711 0.97

0.8576 0.93

0.9652 0.96

0.8262 0.90

0.9225 0.95

0.9463 0.96

0.7306 0.90

x x

0.8310 0.90

x x

0.8985 0.96

0.8549 0.95

0.8488 0.93

0.8156 0.93

0.7696 0.86

0.9285 0.97

0.9980 0.99

0.8303 0.94

0.8599 0.93

ETE WORKING P

RY 

suggest t
countries, th
riod. This s

s to be a c

cs of the es
already me

er- and intra
d were com
estimated t

efficiency	
th	
cile	

1st	
Quartile

808	 	0.9689	

335	 0.6490	

870	 0.7459	

965	 0.6997	

356	 0.7390	

644	 0.9550	

738	 0.8364	

386	 0.7511	

676	 0.9648	

063	 0.6849	

548	 0.6100	

600	 0.9399	

070	 0.7216	

x	 x	

098	 0.6828	

x	 x	

647	 0.8656	

547	 0.8009	

348	 0.6048	

341	 0.7764	

609	 0.2749	

705	 0.9364	

981	 0.9981	

415	 0.7342	

336	 0.8866	

PAPER   32 

 

that fruit 
he order 
suggests 
common 

stimated 
entioned, 
asectoral 
mmented 
technical 

	
3rd	

Quartile

0.9777

0.8719

0.8632

0.8670

0.8923

0.9692

0.9356

0.0530

0.9670

0.8686

0.8529

0.9583

0.8817

x

0.8844

x

0.9441

0.9188

0.8604

0.9065

0.7236

0.9635

0.9981

0.8959

0.9259



 

PRRODUCTIVIT

The sta
in the d
and Ser
efficienc
and the

The var
the varia
at the co
found in
between
vegetab

The dai
of proce
efficienc

Table 4

Count

Austri

Belgium

Bulgari

Czech	Rep

German

Denma

Estoni

Spain

Finlan

France

United	Kin

Greece

Hungar

Ireland

Italy	

Lithuan

Latvia

Netherla

Poland

Portug

Roman

Swede

Sloven

Slovaki

Serbia
Source: 

TY AND EFF

atistical char
dairy sector
rbia. The a
cy can be
 lowest in R

riability of in
ation range
ountry leve
n Romania 
n the best 
bles sector. 

iry processi
essors in 
cy of the be

4.13 Develop

ry	 2003	

a	 NA	

m	 0.860	

ia	 0.823	

public	 0.829	

ny	 0.897	

rk	 NA	

ia	 0.948	

n	 0.906	

d	 0.968	

e	 0.849	

gdom	 0.936	

e	 0.952	

ry	 0.721	

d	 x	

0.851	

nia	 x	

a	 0.920	

nds	 0.903	

d	 0.879	

al	 0.783	

nia	 0.833	

en	 0.950	

ia	 0.998	

ia	 0.875	

a	 NA	
own calculat

FICIENCY O

racteristics 
r greatly ex
average tec
e found in 
Romania (0.

ndividual te
e between 

el, huge diff
(0.90), Un
and worst 
  

ing sector is
all EU me

est dairy pro

pment of te

2004	 2005	

NA NA	

0.867 0.880	

0.784 0.859	

0.823 0.819	

0.899 0.905	

NA NA	

0.868 0.922	

0.902 0.908	

0.967 0.966	

0.848 0.860	

0.936 0.939	

0.954 0.954	

0.915 0.763	

x x	

0.855 0.872	

x x	

0.924 0.938	

0.899 0.920	

0.893 0.905	

0.757 0.863	

0.806 0.794	

0.930 0.942	

0.998 0.998	

0.882 0.921	

0.891 0.898	
tions 

OF EUROPEA

presented 
xploit their 
chnical effic

Slovenia 
.8132), Bulg

echnical effi
the minim

ferences be
ited Kingdo
producers 

s character
ember cou
ocessors is 

chnical effic

2006	 2007

0.976	 0.975

0.897	 0.866

0.863	 0.827

0.867	 0.846

0.919	 0.903

NA	 0.948

0.975	 0.966

0.918	 0.896

0.966	 0.966

0.874	 0.913

0.953	 0.947

0.956	 0.954

0.866	 0.838

x	 x

0.886	 0.877

x	 x

0.954	 0.946

0.903	 0.887

0.914	 0.903

0.898	 0.897

0.773	 0.838

0.967	 0.971

0.998	 0.998

0.930	 0.919

0.907	 0.885

AN FOOD P

in Table 4.
production 

ciency is ab
(0.9981), 

garia (0.834

iciency is lo
mum and m
etween the 
om (0.49) a

is much c

rised by the
ntries, incl
higher than

ciency – da

7 2008 200

5 0.958 0.97

6 0.865 0.88

7 0.828 0.83

6 0.814 0.84

3 0.890 0.91

8 0.961 0.96

6 0.946 0.96

6 0.875 0.89

6 0.966 0.96

3 0.885 0.87

7 0.931 0.93

4 0.955 0.95

8 0.840 0.83

x x

7 0.870 0.87

x x

6 0.946 0.94

7 0.883 0.91

3 0.855 0.90

7 0.887 0.88

8 0.828 0.80

1 0.953 0.95

8 0.998 0.99

9 0.864 0.89

5 0.898 0.93

PROCESSING

12 show th
possibilitie

bout 0.9. T
Austria (0

40) and the 

ow in all an
maximum v
best and w

and Belgium
closer than 

e high techn
uding Serb

n 0.86 and f

airy 

09 2010 20

77 0.974 0.9

85 0.882 0.8

38 0.840 0.8

49 0.834 0.8

13 0.908 0.9

64 0.961 0.9

62 0.918 0.9

91 0.904 0.9

66 0.966 0.9

74 0.891 0.8

31 0.938 0.9

50 0.953 0.9

38 0.860 0.8

x

78 0.878 0.8

x

45 0.916 0.9

12 0.903 0.9

00 0.899 0.9

86 0.882 0.8

04 0.810 0.8

50 0.944 0.9

98 0.998 0.9

94 0.851 0.9

37 0.915 0.8

© COMPE

G INDUSTR

at food pro
s in most E

The highest
.971) and 
Czech Rep

nalysed cou
values of t
worst dairy 
m (0.45). Ho

in the cas

nical efficien
bia. The i
or the majo

011 2012

972 NA

880 NA

829 NA

857 0.862

903 0.936

958 0.959

915 0.969

916 0.895

967 NA y

889 0.882

934 0.950

955 0.956

846 NA

x x

880 0.880

x x

930 0.946

909 0.911

909 NA

899 NA

827 NA

942 NA

998 NA y

923 NA

893 0.9037

ETE WORKING P

RY 

ocessing co
EU membe
t average t

Finland (
public (0.83

untries. Con
technical e
processors

owever, the
se of the fr

ncy of the to
ndividual t

ority of coun

Trend	funct

y	ൌ	0.972	‐	0.00

y	ൌ	0.867	൅	0.0

y	ൌ	0.823	൅	0.0

y	ൌ	0.822	൅	0.0

y	ൌ	0.895	൅	0.0

y	ൌ	0.954	൅	0.0

y	ൌ	0.924	൅	0.0

y	ൌ	0.905	‐	0.0

y	ൌ	0.967	൅	0.00

y	ൌ	0.852	൅	0.0

y	ൌ	0.938	൅	0.0

y	ൌ	0.953	൅	0.0

y	ൌ	0.794	൅	0.0

x		

y	ൌ	0.858	൅	0.0

x		

y	ൌ	0.932	൅	0.0

y	ൌ	0.901	൅	0.0

y	ൌ	0.890	൅	0.0

y	ൌ	0.788	൅	0.0

y	ൌ	0.807	൅	0.0

y	ൌ	0.949	൅	0.0

y	ൌ	0.998	‐	0.000

y	ൌ	0.897	‐	0.00

y	ൌ	0.894	൅	0.0

PAPER   33 

 

mpanies 
er states 
technical 
0.9664), 
77).  

nsidering 
efficiency 
s can be 
e spread 
ruits and 

op 10 % 
technical 
ntries  

ion R2

001t 0.00

002t 0.16

002t 0.06

003t 0.27

002t 0.27

001t 0.20

003t 0.06

01t 0.03

0003t 0.01

004t 0.42

002t 0.01

002t 0.07

008t 0.13

x

003t 0.50

x

001t 0.03

001t 0.02

001t 0.03

015t 0.56

001t 0.02

002t 0.00

0001t 0.03

003t 0.00

002t 0.09



 

PRRODUCTIVIT

exceeds
of techn
the ana
than 0.8

The spr
That is,
this inte
Greece 
Republi

The dev
4.13. W

Table 4

Count

Austr

Belgiu

Bulga

Czech	Re

Germa

Denm

Eston

Spai

Finlan

Franc

United	Kin

Greec

Hunga

Irelan

Italy

Lithua

Latv

Netherl

Polan

Portu

Roma

Swed

Sloven

Slovak

Serb

Note: LN
Source: 

TY AND EFF

s 0.9 (Bulg
nical efficie
lysed count

8 in Bulgaria

read betwe
, 80 % of 

erval is sign
(1.4 %) an

ic (12.8 %),

velopment 
We can again

4.14 Spearm

try	 200
200

ria	 NA

um	 0.80

aria	 0.50

public	 0.25

any	 0.89

ark	 NA

nia	 ‐1.00

in	 0.66

nd	 0.90

ce	 0.74

ngdom	 0.83

ce	 0.61

ary	 NA

nd	 x	

y	 0.57

ania	 x	

ia	 0.67

ands	 0.42

nd	 0.37

gal	 LN

nia	 0.53

den	 0.50

nia	 0.50

kia	 0.37

ia	 NA

NO – Low Nu
own calculat

FICIENCY O

garia, Roma
ency of the
tries. The b
a, the Czec

een the top 
processors
ificantly sm

nd Austria (2
 Belgium (1

of technica
n observe a

man’s rank c
Spea

4/	
03	

2005/	
2004	

A	 NA	

030	 0.8155

000	 ‐0.5000

571	 0.2726

922	 0.6078

A	 NA	

000	 0.8000

602	 0.4452

048	 0.9048

479	 0.5872

331	 0.6830

175	 0.6677

A	 1.0000

x	

710	 0.6271

x	

786	 0.7857

286	 0.8857

797	 0.2256

O	 LNO	

328	 0.6241

000	 0.5000

000	 ‐0.5000

714	 ‐0.2143

A	 ‐0.7000

umber of Obs
tions 

OF EUROPEA

ania and th
e bottom 

bottom 10 %
h Republic,

and bottom
s have tech
aller in Slov
2.2 %), and
2.0 %), Po

al efficiency 
a rather stoc

correlation c
arman’s	rank

2006/
2005

NA

	 0.8681

0	 0.7000

6	 0.0095

8	 0.9232
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Table 4

Count

Austri

Belgiu

Bulgar

Czech
Repub

Germa

Denma

Estoni

Spain

Finlan

Franc

Unite
Kingdo

Greec

Hunga

Irelan

Italy

Lithuan

Latvia

Netherla

Polan
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Roman
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Sloven

Slovak

Serbia

Source: 
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4.15 Technic

try	 Sigma

ia	 0.0505

um	 0.2027

ria	 0.3063

h	
lic	

0.2913

ny	 0.1697

ark	 0.0810

ia	 0.0892

n	 0.1675

nd	 0.3181

ce	 0.2432

d	
om	

0.1279

ce	 0.1204

ary	 0.2681

nd	 0.0671

y	 0.2242

nia	 0.0777

a	 0.1043

ands	 0.1688

d	 0.1822

gal	 0.1792

nia	 0.3863

en	 0.0860

nia	 0.0573

kia	 0.1688

a	 0.2116
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a	 Lambda	

5	 1.1158	

7	 2.9501	

3	 1.5222	

3	 2.7448	

7	 1.3086	

0	 0.9225	

2	 2.5161	

5	 1.9484	

1	 0.1334	

2	 1.5899	

9	 0.8605	

4	 0.5953	

1	 1.9434	

1	 0.0000	

2	 1.8853	

7	 0.0000	

3	 1.4589	

8	 8.3834	

2	 2.4417	

2	 1.8003	

3	 0.9631	

0	 1.3533	

3	 0.0424	

8	 3.1761	

6	 6.9171	
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Mean	
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D

NA	 N

0.8692 0.6

0.8385 0.0

0.8348 0.0

0.9038 0.0

0.9575 0.0

0.9374 0.0

0.8967 0.0

0.9668 0.0

0.8652 0.3

0.9375 0.0

0.9528 0.0

0.8437 0.0

x	

0.8668 0.0

x	

0.9372 0.0

0.8791 0.0

0.8786 0.0

0.8840 0.0

0.8123 0.0

0.9444 0.0

0.9981 0.0

0.8953 0.0

0.8776 0.0
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NA NA
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0389 0.6962

0616 0.6405

0723 0.1944

0139 0.9269

0345 0.8781

0445 0.7373

0011 0.9649

3868 0.6518

0185 0.8595

0107 0.8808

0749 0.5275

x x

0596 0.5324

x x

0276 0.8729

0916 0.6724

0655 0.5526
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0603 0.1458

0311 0.7967

0004 0.9980

0442 0.7736

0714 0.5492
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NA
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5 0.9232

4 0.9613

9 0.9797

1 0.9794

3 0.9690

9 0.9689

8 0.9631

5 0.9796

8 0.9691

5 0.9483

x

4 0.9799

x

9 0.9671

4 0.9815

6 0.9818

8 0.9818

8 0.9292

7 0.9843

0 0.9981

6 0.9703

2 0.9768
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garia, the C
This sugg

sector than 

© COMPE

G INDUSTR

s	of	technical	
1st	

Decile
9t
Dec

NA NA

0.7698 0.93

0.7969 0.87

0.7433 0.90

0.8704 0.94

0.9351 0.97

0.9031 0.97

0.8345 0.94

0.9653 0.96

0.8177 0.90

0.9142 0.95

0.9416 0.96

0.7725 0.90

x x

0.7792 0.92

x x

0.8799 0.96

0.7306 0.96

0.7915 0.94

0.8055 0.93

0.7766 0.85

0.9057 0.97

0.9980 0.99

0.8331 0.95

0.7967 0.95
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1st	
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A		 	NA	

366	 0.7612	

765	 0.7491	

056	 0.7112	

438	 0.3861	

747	 0.9401	

794	 0.9034	

494	 0.7952	

679	 0.9659	

091	 0.7296	

565	 0.8896	

631	 0.9029	

061	 0.6327	

x	 x	

271	 0.6443	

x	 x	

628	 0.8965	

680	 0.7497	

464	 0.6599	

396	 0.6293	

595	 0.3417	

735	 0.8436	

981	 0.9980	

502	 0.8228	

511	 0.8529	
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x
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x
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Table 4

Count

Austri

Belgium

Bulgar

Czech	Rep

German

Denma

Estoni

Spain

Finlan

France

United	Kin

Greec

Hungar

Irelan

Italy	

Lithuan

Latvia

Netherla

Poland

Portug

Roman

Swede

Sloven

Slovak

Serbia
Note: LN
Source: 
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4.16 Develop

try	 2003	

ia	 NA	

m	 0.873	

ia	 0.843	

public	 0.847	

ny	 0.880	

ark	 NA	

ia	 LNO	

n	 0.880	

nd	 0.968	

e	 0.845	

ngdom	 0.933	

e	 0.948	

ry	 NA	

d	 x	

0.858	

nia	 x	

a	 0.932	

ands	 0.846	

d	 0.879	

gal	 0.837	

nia	 0.814	

en	 0.929	

ia	 LNO	

kia	 0.860	

a	 NA	
NO – Low Nu
own calculat
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essors have
ficantly sma
Netherlands

%). Using in
nced.  
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pment of te

2004	 2005

NA NA	

0.865	 0.917	

0.855	 0.872	

0.803	 0.848	

0.889	 0.929	

NA NA	

LNO LNO	

0.879	 0.929	

0.967	 0.967	

0.844	 0.884	

0.929	 0.943	

0.950	 0.960	

NA 0.878	

x x	

0.874	 0.919	

x x	

0.918	 0.956	

0.921	 0.890	

0.899	 0.909	

0.829	 0.895	

0.802	 0.811	

0.953	 0.959	

LNO LNO	

0.888	 0.906	

0.895	 0.854	
umber of Obs
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een the bes
an in the ca
e a technic

aller in Slove
s (23.7 %), 
nformation f
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chnical effic

	 2006	 2007

NA	 NA

0.910	 0.834

0.827	 0.845

0.871	 0.815

0.926	 0.893

NA	 0.968

LNO	 LNO

0.945	 0.904

0.966	 0.965

0.894	 0.872

0.950	 0.946

0.962	 0.953

0.882	 0.859

x	 x

0.917	 0.829

x	 x

0.959	 0.933

0.949	 0.864

0.935	 0.871

0.906	 0.871

0.814	 0.832

0.967	 0.952

LNO	 LNO

0.936	 0.891

0.862	 0.914
servations 

st and wors
se of the o
cal efficienc
enia (0.01 %
Belgium (1

from the qu
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ciency – mi

7 2008 200

NA NA

4 0.765 0.86

5 0.816 0.80

5 0.765 0.84

3 0.892 0.92

8 0.950 0.95

O LNO LN

4 0.829 0.87

5 0.965 0.96

2 0.822 0.86

6 0.929 0.92

3 0.945 0.94

9 0.788 0.83

x x

9 0.760 0.88

x x

3 0.903 0.93

4 0.871 0.78

1 0.772 0.84

1 0.831 0.90

2 0.816 0.79

2 0.907 0.9

O LNO LN

1 0.871 0.87

4 0.894 0.85

st 10 % of 
other analys
cy between
%), Finland 
16.7 %), th
uartiles, the
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09 2010 20

A NA N

68 0.929 0.8

02 0.838 0.8

42 0.868 0.8

26 0.892 0.8

58 0.964 0.9

NO LNO L

75 0.935 0.8

66 0.968 0.9

64 0.897 0.8

27 0.944 0.9

49 0.957 0.9

32 0.884 0.8

x x

80 0.907 0.8

x x

38 0.959 0.9

84 0.943 N

42 0.924 0.8

04 0.901 0.8

97 0.819 0.8

18 0.963 0.9

NO LNO L

71 0.909 0.9

56 0.864 0.8

milling proc
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011 2012

NA NA

866 0.913

868 NA

850 NA

895 0.906

949 0.963

NO LNO

884 0.908

967 0.968

858 0.877

937 0.942 y

950 0.957

836 NA

x x

858 0.894

x x

938 NA

NA NA

896 NA

893 NA

807 NA

949 0.961

NO LNO

902 NA

884 0.8748	

cessors is, 
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nd Greece 
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Trend	funct

x		

y	ൌ	0.866	൅	0.0

y	ൌ	0.849	‐	0.0

y	ൌ	0.827	൅	0.0

y	ൌ	0.900	൅	0.0

y	ൌ	0.961	‐	0.0

	x	

y	ൌ	0.896	൅	0.0

y	ൌ	0.967	൅	0.0

y	ൌ	0.855	൅	0.0

y	ൌ	0.9363	൅	0.0

y	ൌ	0.952	൅	0.0

y	ൌ	0.872	‐	0.0

x		

y	ൌ	0.871	‐	0.00

x		

y	ൌ	0.933	൅	0.0

y	ൌ	0.891	‐	0.0

y	ൌ	0.894	‐	0.0

y	ൌ	0.842	൅	0.0

y	ൌ	0.813	‐	0.00

y	ൌ	0.943	൅	0.0

x		

y	ൌ	0.884	൅	0.0

y	ൌ	0.882	‐	0.00

on average
conclude th
wever, this 
(2.2 %), an
6.2 %) and
companies 
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x

001t 0.01

01t 0.04

001t 0.01

001t 0.01

01t 0.02

x

002t 0.00

001t 0.02

002t 0.06

0003t 0.01

001t 0.00

05t 0.10

x

002t 0.00

x

009t 0.02

02t 0.01

03t 0.02

006t 0.28

001t 0.00

005t 0.01

x

002t 0.04

008t 0.01

e, 9.7 % 
hat 80 % 

interval 
nd higher 
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Table 4
sector. 
efficienc
Bulgaria
Two com
a smal
the entr
a slight 
the eco

Finally, 
efficienc
leapfrog

Table 4

Count

Austri

Belgiu

Bulgar

Czech
Repub

Germa

Denma

Estoni

Spain

Finlan

Franc

Unite
Kingdo

Greec

Hunga

Irelan

Italy

Lithuan

Latvia

Netherla

Polan

Portug

Roman

Swede

Sloven

Slovak

Serbia

Note: LN
Source: 
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In general, 
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a, Denmar
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ll short-term
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nomic crisis

Table 4.1
cy. Since th
gging appea

4.17 Spearm

try	 2004/
2003

ia	 NA	

um	 0.826

ria	 ‐1.000

h	
lic	

‐0.166

ny	 1.000

ark	 NA	

ia	 LNO	

n	 0.628

nd	 1.000

ce	 0.101

d	
om	

0.732

ce	 0.384

ary	 NA	

nd	 x	

y	 0.458

nia	 x	

a	 LNO	

ands	 ‐1.000

d	 0.737

gal	 ‐1.000

nia	 0.334

en	 ‐0.766

nia	 LNO	

kia	 LNO	

a	 NA	

NO – Low Nu
own calculat

FICIENCY O

es informat
we can co

e, though ve
rk, Hungar
erns for som
m increase
e mentione
n the years
s had a rath

17 provides
he order of
ars to be a c

man’s rank c
Spea

/	
3	

2005/	
2004	

NA	

0	 0.3735	

00	 1.0000	

67	 0.1515	

0	 0.6000	

NA	

LNO	

7	 0.5941	

0	 1.0000	

6	 0.2937	

3	 0.0247	

6	 0.6923	

NA	

x	

1	 0.5734	

x	

LNO	

00	 ‐0.5000	

7	 0.0072	

00	 0.5000	

8	 0.7574	

67	 0.0952	

LNO	

LNO	

‐0.4000	

umber of Obs
tions 

OF EUROPEA

tion on the
nclude that

ery weak, tr
ry, Italy, t
me countries
e in the 
ed countries
s 2008 and 
her small eff

s the Spe
f milling pro
common ph

correlation c
arman’s	rank	

2006/
2005

NA

0.4289

1.0000

0.2238

0.7500

NA

LNO

0.7616

1.0000

0.3796

0.5563

0.8392

LNO

x	

0.6993

x	

LNO

‐1.0000

0.5800

0.6000

0.5054

‐0.2727

LNO

1.0000

0.3500

servations 
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e developm
t we cannot
rends were 
the Nether
s can be ob
Czech Re
s into the E
2009 and a
fect on milli

earman´s r
ocessors in
henomenon

coefficient o
correlation	c
2007/
2006

NA

0.4118

‐0.5000

0.1648

0.9091

NA

LNO

‐0.0587

0.5000

0.3607

0.6601

‐0.1399

LNO ‐

x

0.5612

x

LNO

‐1.0000 ‐

‐0.0288

0.7059

‐0.1558

0.3000

LNO

0.4000

0.6912 ‐
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ment of tech
t observe s
estimated 

rlands, Po
bserved. Te
public, Po
EU. In alm
an increase
ng.  

ank correla
n all EU co
n for all mem

of TE – milli
coefficients	o
2008/
2007

20
20

NA N

0.7035 0.3

0.5000 ‐1.0

0.4126 0.1

0.6783 0.4

1.0000 ‐0.6

LNO LN

0.5620 0.4

0.5000 ‐0.5

0.0281 0.2

0.8496 0.5

0.8462 0.7

‐0.2000 0.3

x x

0.5785 0.4

x x

LNO LN

‐0.5000 ‐1.0

0.3778 0.3

0.7762 0.2

0.5861 ‐0.0

0.4755 0.0

LNO LN

0.4000 0.0

‐0.4059 0.4
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hnical effici
ignificant ch
for almost a
land, Rom

echnical effi
land and 
ost all cou

e in subsequ

ation coeff
ountries cha
mber countr

ing 
f	technical	ef
09/
008

2010/
2009

NA NA	

421 0.6789

0000 ‐0.800

364 0.5874

176 0.2598

6429 ‐0.142

NO LNO	

850 ‐0.013

5000 1.0000

150 0.5336

110 0.4903

552 0.6044

500 0.1748

x x	

317 0.6887

x x	

NO LNO	

0000 LNO	

678 0.1487

143 0.4534

0869 0.8362

909 0.3626

NO LNO	

000 ‐0.700

441 0.7206
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hanges in t
all countries

mania and 
ciency expe
Slovakia f
ntries, we 
uent years.

ficient of t
anges dram
ries. That is

fficiency	
/	
9	

2011/	
2010	

NA	

9	 0.6078	

00	 0.4000	

4	 0.7545	

8	 ‐0.0821	

29	 0.2857	

LNO	

37	 0.2252	

0	 ‐0.6000	

6	 0.8373	

3	 0.6460	

4	 0.0945	

8	 0.1030	

x	

7	 0.5863	

x	

LNO	

LNO	

7	 0.5193	

4	 0.6559	

2	 0.5992	

6	 ‐0.1692	

LNO	

00	 ‐0.5000	

6	 ‐0.2765	
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2012/
2011

NA

‐1.0000

NA

NA

1.0000

‐1.0000

LNO

‐1.0000

1.0000

0.9021

0.4505

1.0000

NA

x

0.7143

x

NA

NA

NA

NA

NA

1.0000

LNO

LNO

0.0676
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