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Abstract In order to confirm European packaging waste statistics, this study was investigated annual variability of
packaging waste generated, target of recovery and recycling rate for packaging waste and recycling rate of European
countries based on Eurostat database. Eurostat is regional society statistics organization designated by European com-
munity to distribute development, production and European statistics. From 2005 to 2013, paper and paperboard pack-
aging were generated the largest amount among the total amount of packaging waste generated during the period and the
share of main packaging materials were generally constant among the packaging materials. In addition, European Union
member countries have established target for the recycling rate and recycling rate for packaging waste which has been
well maintained by most EU countries since the 2008 directive was enacted. The recycling rate for whole packaging
waste such as glass, paper and paperboard, metal, plastic, wood continues to increase in Europe. In this study, Europe
packaging waste statistics were organized and analyzed as yearly transformation of Europe packaging waste occurrence
and disposal, recycling rate and recovery rate target value of Europe countries and recycling rate of each country in
Europe base on centralized Eurostat database. Moreover GDP reduction were also confirmed due to trend changes and
indirect impacts such as economic slump by packaging waste and recycling.
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(') For reasons of comparison, EU-27 data are also shown for 2012 and 2013, although EU-28 data are available.
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Fig. 1. Development of packaging waste generated, EU-27 (2005-2013).

270/2005°1 we} HiEn), o]FHA HiE dHolEe oF 21
NE 71E dx 28 & ¥F H7189 g 2= Euro-
state] Hlo]Ejm|o] 20l Fl 7FsEI), o] ZALAFelM =
4o I H71E SA1E Eurostat?] doJEjmo] 4]0
2 fHe 23 H7E A 9 A AxE wsl 77
7129 AXEL ALEE X 222 /9 7P A
SE2 AYste B

(=) =
[a— [w—

1. FE9 I HZ 2 2 N2 9 A WY
9 A% 27l QLHEU-27)S] BAAES s 2005

WRE 2013970A19] 2% d7]E Al 7R AlELL
Tol ¥ A, frE], Eg2Y, A, 559 T TS
2005 7,9005F Eoll4 2008 8,150% Eo 7 FUlElC
o, 22 % 20093°0E 7,660% B0 7 IIAhShe FAE B
oltzt 2010d0= THA] =3l 7,8805F £ 2 Elyton,
20119 8,0207F EO & ZALE Y THFig. 1). 2009 ¥
A7 E W] T dashes AR UEREET, o]
Z40] Q191 200832 2009 d9] Fo] © A, =)
|l FEReE Ao AR A wjiol Rt S
TS Y] AAAQ G A4S el o] Al
719l 27 d71E AH o] T8 4Je 20099 A
A &gz o5k o= Holw, 53] 2008 20094l=

(¢3

2005 2006 2007 2008
= Paper and cardboard = Glass =Plastic ®Wood =Metal

2010 2011 2012 2013 (3)

(") For reasons of comparison, EU-27 data are also shown for 2012 and 2013, although EU-28 data are available.
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Fig. 2. Development of the share of main packaging materials, EU-27 (2005-2013).
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(") For reasons of comparison, EU-27 data are also shown for 2012 and 2013, although EU-28 data are available.
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Fig. 3. Development of recycling and recovery rates for packaging, EU-27 (2005-2013).
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Fig. 4. Volume of overall packaging waste generated and recycled per inhabitant (2013).
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Fig. 5. Recycling rate for all packaging (2013).
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Fig. 6. Recycling rates for packaging waste by material, EU-28 (2013).
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Table 2. Recycling rates for packaging waste®
Gea Timel 5003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
EU (28 countries) : : : : 64.7° | 65.3% | 65.5°
EU (27 countries) : : 54.6° | 56.9° | 59.2° | 60.5° | 62.5° | 63.5° | 63.8° | 64.7° | 65.4° | 65.5°
Belgium 73.9 76.4 76.8 79 80.4 78.9 79.1 79.8 80.2 80.3 78.7 81.3
Bulgaria : : 30.8 35 54.8 50.3 45.9 61.6 65.1 66.5 65.7 62
Czech Republic 514 55.7 59 63.4 65.9 67.1 68.8 70 69.7 69.9 69.9 73
Denmark 53.8 532 52.5 56.2 56.8 59.7 84 84° 54.3 61.6 69.8 67.4
Germany 70.6 69.6 68.2 66.5 66.9 70.5 73.5 72.7 71.8 71.3 71.8 714
Estonia : 33.5 40.3 457 49.6 43.5 57.2 56.1 62.9 61.3 58.4 60.3
Ireland 51.2 56.4 55.6 54.5 60.6 61.7% 64.9 66.2 70.9 74 70.2
Greece 33.1 36.7 41.8 42.8 48 43.8 52.3 58.7 62.1 58.6 52.4 :
Spain 43.1 47.4 50.4 54 56.3 59.1 60.3 61.9 63.9 65.5 66.6 68.7
France 479 50.7 533 54.8 57 55.2 56.4 61.1 61.3 64.9 66.4 65.2
Croatia : : : : : : : : : 59.7 58.8 52.7
Italy 514 533 53.7 54.9 56.8 59.6 64 64.4 64.5 66.6 66.7 65.4
Cyprus : 22 11.1 25.2 25.7 34 422 50 52 553 56.6 :
Latvia : 45.6 47 422 39.6 46.8 449 48.9 50.9 51.1 51 54.9
Lithuania : 32.7 32.5 37 42.9 51.7 57.7 60.4 62.2 62.2 53.5 57.7
Luxembourg 60.1 61 62.6 63.8 62.5 63.6 61 66 66 62.5 62.8 64.9
Hungary : 433 459 48.9 46.4 50.8 51.1 58.7 59.3 48.5 492 52.3
Malta : 5.9 8.1 10.8 104 45.9 36 28.5 423 46.6 38.1 41.1
Netherlands 56.4 58.5 59.4 70.2 69.8 72.4 74.9 73.9 71.9 69.3 70.4 68.5
Austria 64.2 66.2 66.9 68.4 67.2 67.9 66.9 66.6 65.8 65.9 66.6 66.6
Poland : 28.3 29.5 37.1 48.2 42.9 36.8 38.9 41.2 414 36.1 554
Portugal 38.3 41 443 514 56.5 61 59.9 55.5 58.4 56.9 61.5 61
Romania : : 23 28.6 30.6 33.5 40.5 434 50 56.8 : :
Slovenia : 34.3 453 40.3 46.9 52.4 49.6 61 63.6 66.9 69 70.4
Slovakia 36.3 37.6 29.8 36.3 61.1 47.7 59.9 457 62.4 68.1 65.9 65.4
Finland 40.8 39.9 432 49.1 51.9 56.7 55.5 55.4 58.7 59.3 58 574
Sweden 60 49.8 48.2 58.1 59.3 58.5 58.9 69.2 71.5 69.6 71.9 70.5
United Kingdom 46.8 49.7 54.4 57.5 59.3 61.5 61.8 60.7 60.8 614 64.6 59.2
Iceland : : : : : : : 35.7 46.2 41.8 : :
Liechtenstein : : : 48.9 48.5 47 50 459 48.7 443 50.3 51.9
Norway : : : 70.3 68.4 54.7 53.1 56.7 57.5 55.9 54.5 55.7
: = not available s = Eurostat estimate(phased out) e = estimated
Table 3. Recycling rates for paper and cardboard packaging waste®
Geo Time 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 2012 | 2013 | 2014
EU (28 countries) : : : : 83.9° | 84.6° | 82.2°
EU (27 countries) : : 73.3% | 75.7° | 78.4° | 80.9° | 83.4° | 83.5° | 83° | 83.9° | 84.6° | 82.2°
Belgium 79.2 834 83.3 89.1 92 89.4 88 89.8 90.4 89.8 89.1 90.6
Bulgaria : : 81.6 51.8 97.8 84.9 67.3 81.9 98.1 94.2 88.8 70.1
Czech Republic 62.4 70.5 84 90.8 94.2 93.8 93.9 93.5 90.5 85.9 87.6 88.6
Denmark 60.2 58.7 60 62.2 60.5 61 93.5 93.5¢ | 63.8 76.5 85.4 85.9
Germany 80.7 82.7 82.1 80.2 80.2 87.7 91.1 90.2 88 87.6 88.2 87.3
Estonia : 33.6 45.1 55.2 57 65.1 69.1 82.9 79.1 77.2 75.5 74.2
Ireland 65.4 70 71.6 73.7 77 78.2° 81.2 84 91.5 83 79.1
Greece 70.3 69.9 72.5 70 79.5 73.6° 83 94.1 91.9 83.6 79.7
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Table 3. Recycling rates for paper and cardboard packaging waste® (Continued)

Geo Time 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 2012 | 2013 | 2014
Spain 57.3 63.3 69.2 714 70 73.4 76.7 76.1 76.6 77.8 75 78.2
France 69.3 76.5 80.9 84.6 89 86.9 85.6 91.9 88 91.8 95.8 94.1
Croatia : : : : : : : : : 96.1 88.2 76.9
Italy 57.8 62.4 66.6 66.6 69.7 73.8 80.4 78.7 79.5 84.5 84.6 78.7
Cyprus 423 12.9 38 39.2 59.9 78.9 83.4 88.3 88.9 97.3 :
Latvia 60.2 59.1 58.3 57.5 66.1 74.6 74.9 75.2 753 74.7 81.5

Lithuania : 59 59.3 59.5 67.7 73 73.5 83.5 83.7 82.4 87.3 89.1
Luxembourg 63.9 64.5 69.3 71.6 70.6 77.6 76.5 76 77.8 76.7 74.4 77.4
Hungary 67 85.8 94.2 86.5 90.6 94 94.7 94 73 78.3 66.2
Malta : 8.5 10.8 11.2 8.1 29.6 48.4 514 72.7 77.2 48.4 55.5
Netherlands 68.5 70.3 71.7 94 93.8 96.4 94.8 89.9 88.6 88.9 88.2 81.8
Austria 81.5 83.2 86.4 87 83.5 85.4 84.8 84.5 84.5 84.9 84.3 84.9
Poland : 39.6 41 51 69.1 67.1 50.9 57.1 58.7 53.1 50 72.8
Portugal 50.1 55.6 59.8 68.2 81.8 87.8 79.5 67 71.3 66.1 73.4 69.1
Romania : 51.1 55.7 61.2 61.6 68.7 66.8 65.5 69.8 : :
Slovenia : 76.2 77.3 66.3 68.5 66.4 71.8 74.7 73.5 78.7 78.7 80.4
Slovakia 49.2 50 20.1 60.8 86.1 53.6 84.2 50.8 80.2 84.7 79.7 79.9
Finland 62.8 70.2 79.1 86.1 87.6 93.1 94.7 96.2 96.8 99.2 97.6 101.2
Sweden 88.1 70.8 72.2 72 73.5 74.1 74.2 69.6 75.5 76.8 78.4 79.3
United Kingdom 65.2 68.2 74.2 78 79.3 79.7 83.9 81.9 84.8 86.5 89.4 73.1
Iceland : : : : : : : 65.3 76.5 62.9 : :
Liechtenstein 76 77 76.1 78 75.1 74.6 66.2 75.9 76.2
Norway : : 83.2 82.2 78 79.6 83.2 84.9 81.6 81.4 82.9

: = not available s = Eurostat estimate(phased out) e = estimated

Table 4. Recycling rates for glass packaging waste®

Geo Time 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 2012 | 2013 | 2014

EU (28 countries) 72.3% | 72.8° | 74.1°

EU (27 countries) : : 58.9° | 60.5° | 63.6° | 66.1° | 67.6° | 69.5° | 70.9° | 72.3% | 72.8° | 74.1°

Belgium 96.2 97.5 99.9 99.8 100 100 100 100 100 100 100 100
Bulgaria : : 18.4 76.9 70.8 47 39.7 51.2 59.5 60.5 61.2 63.2
Czech Republic 62.9 69.1 75.1 70.5 64.6 69.9 71.2 73.1 74.4 81.1 75 71.6
Denmark 95.3 102.7 | 99.6 115.1 | 1284 | 1209 | 1742 | 174.2° | 859 93.6 93 84.9
Germany 85.9 81.5 82.6 824 83.7 82.2 82.5 86.1 88.4 84.7 88.7 89
Estonia : 63.8 49.6 48.5 62.1 45.8 89.9 43.4 65.4 70.7 71.5 72.8
Ireland 56.1 55.1 64.1 62.1 75.5 73.98 75.8 77.8 81.2 85.5 80
Greece 25 35 242 253 18 15 15.2 214 36.9 54.7 28 :
Spain 38.2 41.1 44.4 50.6 55.8 60 56.5 59.8 64.4 64.2 67.4 69.7
France 56.8 58.7 59.7 59.5 61.6 62.7 68.1 69.8 70.7 73.5 73.9 74.6
Croatia : : : : : : : : : 62.8 65.4 63.5
Italy 53.3 56.2 57.2 58.9 60.4 65 66 68.3 69.2 70.9 70.8 70.3
Cyprus 3.9 3.9 7.6 10.4 17.7 19.9 25.2 33.8 324 32.1 :
Latvia 24.9 37.7 32.1 354 53 44.4 47.6 51.6 55.1 55.1 60.6
Lithuania : 34.8 40 31 36 49.9 76.1 66.9 74.1 72.2 54.8 60.5
Luxembourg 90.4 93.5 91.8 92.8 92.1 92.2 92.5 93.8 94.4 94.6 94.8 97.3
Hungary 15 20.5 20.7 20.7 27.8 24.4 354 41.2 342 324 36.3
Malta 3.5 7.9 143 16.6 142.5 8.7 5.8 17.2 213 49.1 31.2
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Table 4. Recycling rates for glass packaging waste® (Continued)
Gea Timel 5003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Netherlands 76.2 75.8 77.6 83.6 85.7 87 91.8 91.3 82.8 71.3 79.8 78.7
Austria 82.9 86.4 79.3 84.5 85.9 84.3 84.8 83 82.8 82.9 84.8 84.5
Poland : 27.3 27.4 344 39.7 43.8 41.9 45.6 45 51.2 43.6 60.2
Portugal 37.5 38.6 40.5 46 459 51.8 553 56.6 59.7 59.6 55.7 56.4
Romania : : 10.2 7.5 16.6 34.7 48.2 56.8 60 66.3 : :
Slovenia : 17.9 40.6 38.1 41.8 79.8 52.4 75.1 82.3 87.3 85.9 99.3
Slovakia 26.5 26.5 50.1 14.6 55 47.6 51.6 55.7 63.9 69.4 72.9 67.7
Finland 61.4 54.9 63.2 74 81.1 79.8 45.1 61.3 87.9 77.6 76.8 81.4
Sweden 91.6 103.6 | 953 91.4 94.5 93.5 90.4 92.9 91.9 88.2 89 94.7
United Kingdom 37.5 43.7 52.5 51.4 55.2 61.3 61.7 60.7 63.9 67.8 68.3 67.2
Iceland : : : : : : : 0 0 0 : :
Liechtenstein : : : 62.6 63.3 61.9 63.4 62.1 64.1 64.1 60.8 65.1
Norway : : : 106.4 | 99.3 100.9 | 85.7 91.8 87.4 87.6 86.2 87.8
: = not available s = Eurostat estimate(phased out) e = estimated
Table 5. Recycling rates for plastic packaging waste®
Geo Timel 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
EU (28 countries) 35.5% | 37.2° | 39.7°
EU (27 countries) : : 24.7° | 26.9° 28° 30.3° | 32.2°% | 33.2° | 34.3° | 355° | 37.2° | 39.7°
Belgium 32.5 36.5 38.1 38.6 384 39.5 43 41.5 414 41.5 39 41.8
Bulgaria : : 8.4 20.2 19.5 15.6 30 40.9 39.2 40.7 41.3 64.1
Czech Republic 37.6 43.8 35 443 455 50.2 52.5 54 57 58.2 59.7 58.2
Denmark 17.4 16.3 19.1 20.3 21.8 254 264 26.4° 22.3 259 29.1 304
Germany 52.8 444 39.1 413 42.7 473 48.4 494 48.5 49.5 494 50.2
Estonia : 12 25.5 33.7 38.2 22 22.7 33.4 39.6 29.8 28.1 29.3
Ireland 15.5 22.3 24.1 20.1 22.2 28.9° 36.2 39.4 47.5 404 40.1
Greece 3 5.9 9.9 10 13.7 11.9 26.7 30.1 33 322 32.3 :
Spain 19.9 20.1 20.7 22.4 23.3 24.4 26.6 29.2 32.4 35.1 40.7 42.5
France 16.1 17.5 19 19 21.1 22.5 25 23.7 23.3 25.1 25.6 25.2
Croatia : : : : : : : : : 454 453 37.7
Italy 24 25.9 26.1 27.4 28.3 31.1 33.5 34.5 36.1 37.5 36.8 38
Cyprus : 9 8.7 14.5 14.3 14.8 18.2 27.2 38 44.8 453 :
Latvia : 22.1 33.5 26.7 22.8 17.6 20.3 24 23 24 24.5 36.4
Lithuania : 20.9 21.2 26.7 28.5 32.6 35.9 384 38.9 38.9 429 51.2
Luxembourg 23.5 34.5 29.6 31.8 38.7 29.7 24.6 31 33.2 36.7 32.2 36.9
Hungary : 14 19.2 204 17 25.1 24.5 32.5 37.3 27.8 30.8 36.8
Malta : 3 5.4 7.4 10.6 14 50.9 22 28.9 32.8 22.6 32.9
Netherlands 19.9 19.3 22.1 32.5 33.7 36.4 38.4 47.6 50.7 47.7 46.6 49.8
Austria 30.7 332 32.9 35.8 32.7 34.9 32.7 344 34.8 34.7 344 33.6
Poland : 17.1 19 24.6 28 23.9 21.5 20.2 22.6 22.2 20 28.6
Portugal 9.1 10.5 15.8 154 15.3 19.1 25.5 24.5 26.1 304 353 40
Romania : : 11.2 17 15.3 15.5 23.8 28.2 40.3 51.3 : :
Slovenia : 18.9 33.9 38.6 46.5 55.6 42 67.3 75.5 64.8 81.7 69.4
Slovakia 11.9 16 18.1 39.7 41.7 43.7 49.3 453 49.9 57 55.1 55.9
Finland 14.3 14.6 13.6 15.9 18.4 22.7 25.3 26.2 254 254 22.7 24.6
Sweden 22.3 25.2 29.9 43.8 41.7 37 37.5 324 34.1 34.9 45.6 47.5
United Kingdom 17.9 18.7 21.8 22 22.5 23.7 24.1 24.1 24.2 252 31.6 37.9
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Table 5. Recycling rates for plastic packaging waste® (Continued)

Gea Timel 003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Iceland : : : : : : : 333 43.5 42.7 : :
Liechtenstein : : : 4.5 3.2 1.9 3 2.3 2.6 7 6.6 6.8
Norway : : : 299 | 298 | 267 | 30 | 364 | 376 | 381 | 388 | 361

: = not available s = Eurostat estimate(phased out) e = estimated

Table 6. Recycling rates for metallic packaging waste®

Geo Time 2003 2004 | 2005 2006 | 2007 | 2008 2009 | 2010 | 2011 2012 | 2013 2014
EU (28 countries) : : : : : : : : : 72.3% | 7425 | 74.9%
EU (27 countries) : : 61.1° | 65.7° | 66.6° | 67.7° | 69.5° | 71.5° | 72.3% | 72.4° | 74.3° 75°
Belgium 92.6 91 88.5 93.2 91.4 94 95.4 94.7 97.4 97.3 97 98.2
Bulgaria : : 0.1 6.2 0.2 65.1 50.5 51.1 69.9 75.6 69.8 67.1
Czech Republic 37.3 35 33.9 47.1 55.6 429 52 64 68 69.2 58.5 65
Denmark 41.3 41.1 59.8 64.2 86.8 81.9 76.9 76.9¢ 58 51.8 57 74.7
Germany 81.5 82.6 84.5 88.8 89.5 91.7 91.7 92.7 92.8 92.3 93.2 92.5
Estonia : 27.7 38.1 52.5 18.3 25.6 36.1 60.9 62.9° 65.3 58.4 78
Ireland 54.6 57.5 58.3 45.5 67.6 628 56.6 59.5 66.6 75.8 79.1
Greece 10.1 14.8 37.6 46.9 50.7 43.8° 48.2 41.9 441 38.2 48.2 :
Spain 453 56 59.7 62.3 62.8 67.8 70.6 70.7 75.2 78 80.9 81.1
France 56.9 53 56.8 65.2 64.4 60.2 64.3 74.8 73.6 73.9 75.8 71.9
Croatia : : : : : : : : : 12.5 12.2 11.6
Italy 54.5 52.6 61.4 63.9 67.3 68.4 74.6 71.3 71 73.6 74.5 72.7
Cyprus : 34.7 22.7 73.8 70.1 94.9 98 116.7 88.8 98.7 70.7 :
Latvia : 35.2 38.5 35.1 50 68.4 51.7 74.6 74.3 57.8 56.6 51.8
Lithuania : 20.9 29 59.6 56.7 62.1 62.9 69.1 68.4 67.2 65.6 66.6
Luxembourg 69.8 66.4 63.3 78.2 79.8 79.4 84.2 79.4 82.4 82.4 83.6 92.2
Hungary : 48 67.9 64.2 65.2 66.9 68.7 75.7 83.5 80.8 94.6 83.5
Malta : 2.8 4.9 7 5.6 12.4 58.9 334 30.2 41.5 343 39.1
Netherlands 84.9 85.9 83.9 81.3 83.3 86.3 86.6 88.2 91.2 90.7 93.1 94.1
Austria 55.5 58.7 58.4 59.6 67.1 63.9 61.4 60.6 62.1 61.4 87.5 87
Poland : 22.7 31.2 43.8 29.9 37.5 43.1 459 45.1 46.9 34.5 52.9
Portugal 53.2 55.1 60.4 61.5 62.5 64.8 64.4 72 71 72.3 75.7 58.3
Romania : : 53.7 77.2 55.1 51 56.4 65.7 62.3 55.5 : :
Slovenia : 24 353 19 20.9 21.4 26.9 32.9 40.4 41.6 58.4 50.8
Slovakia 37 16 40.8 23.8 73.5 55.8 61.3 40.6 58.4 67.8 68.9 70.8
Finland 50.2 54.6 53.5 58.9 70.3 75.4 84.3 78 79.9 85.3 81.8 82.3
Sweden 69.6 65.4 63.7 70.8 73.6 71.3 77.7 75.7 75.4 74.4 77.4 76.5
United Kingdom 41.4 421 47.4 53.1 52 56.9 54.9 55.9 553 52.1 57.4 58.2
Iceland : : : : : : : 324 29 57.1 : :
Liechtenstein : : : 100 100 100 100 100 100 100 100 100
Norway : : : 66.5 66.3 79.1 75.6 71.5 78.9 79.4 69.9 77.8

: = not available s = Eurostat estlmate(phased out) e = estimated
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