
De verpakking van de toekomst

Dr. Ulphard Thoden van Velzen
PAVO 15 mei 2009



7HUXJ�QDDU�GH�MDUHQ�QHJHQWLJ

)ORZSDFN ELRï$*)%LRïDIEUHHNEDUH YHUSDNNLQJHQ

1DQRNOHL JDDW�YHUGHU
5HVW��6FLïIL

1DQRïWHFKQRORJLH

2S�NUDWWHQ���UROFRQWDLQHUV,QWHOOLJHQWH�YHUSDNNLQJHQ

=XXUVWRIDEVRUEHUV��WH�GXXU�HQ�
WH�ODVWLJ

$FWLHYH�YHUSDNNLQJHQ

(Q�ZDW�HU�YDQ�JHZRUGHQ�LV'H�WUHQGV�YDQ�WRHQ



0DDU�ZDW�LV�HU�GDQ�ZHO�JHEHXUG"
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� 9HUGHUH�JURHL�YDQ�NXQVWVWRI
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� ���V

z 6XSHUPDUNWHQ�JURHLHQ
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f :LWWH�(36�VFKDDO
f 39&�UHNZLNNHO
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� �����'RRUEUDDN�0$3
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� �����������0$3



9HUSDNNHQ�RQGHU�EHVFKHUPHQGH�DWPRVIHHU

� +RJHUH�GLUHFWH�NRVWHQ ������ì�YHUS�
z 9HUSDNNLQJHQ
z *DVVHQ��PDFKLQHVw

� /DJHUH�LQGLUHFWH�NRVWHQ �ï�����ì�YHUS�
z /DQJHUH�7+7

f 0LQGHU�GHUYLQJ�LQ�GH�ZLQNHO� ���ï ���ï!���ï ���
f 0LQGHU�SORHJHQ
f /DJHUH�EHOHYHULQJVIUHTXHQWLH w�



%DODQV

Financieel: -37.8 M¼ / Jaar Milieu: -0.55 PJ / Jaar
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Meat shrinkage Packaging costs

-37,8 M�  / Jahre
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Meat shrinkage Packaging use

-0,55 PJ / Jahre
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9HUVH�YRRUJHVQHGHQ $*)�SURGXFWHQ
� %HODQJULMN

z *URRWVWH�EURQ�YDQ�LQNRPVWHQ�
YRRU�VXSHUPDUNWHQ
f 9HUV�JHVQHGHQ�!�����0ì LQ�
������������MU

z 7UDIILF JHQHUDWRU

z 7UHQGV��
f 9HUV� �*H]RQG��*HQRW�HQ�*HPDN

� /DVWLJ
z 9HUV�SURGXFW�OHHIW
z .ZDOLWHLW�YDULHHUW�!�����
z 6RXUFLQJ SUREOHPHQ
z *URWH�SURGXFW��SRUWIROLR
V

f ���ï����YHUV�JHVQHGHQ�
SURGXFWHQ���ZLQNHO



9RRUïYHUSDNWH YHUVH�JHPDNVSURGXFWHQ



2QWZLNNHOLQJ�YHUVLQGXVWULH

� -DUHQ�]HYHQWLJ��ZDW�
KXWVSRW�HQ�ERHUHQNRRO

� �����,-VEHUJVOD

� -DUHQ�QHJHQWLJ��H[SORVLHYH�
JURHL

� *URRWVWH�VFKDSYHUDQGHULQJ

Marktopbouw gesneden AGF, [%]
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.HWHQRUJDQLVDWLH

� 'RHO� �:LQVW�YRRU�UHWDLO PD[LPDOLVHUHQ
z �����+XLVPHUN�PHW�FRQWUDFWOHYHUDQFLHUV
z *HHQ�FRQWUDFWWHHOW�PDDU�YULMH�KDQGHO
z =HHU�FRPSHWLWLHI�YHOG�YRRU�OHYHUDQFLHUV

� 9HUSDNNLQJVWHFKQRORJLH�KHHIW�KHW�PRJHOLMN�JHPDDNW�
z (ON�EHGULMI�]HOI�XLWJHYRQGHQ�YLD�WUDLOïDQGïHUURU

6XSHUPDUNWHQ *URHQWHVQLMGHULMHQ
)ROLHOHYHUDQFLHUV
0DFKLQHERXZHUV

*URHQWHKDQGHO



$GHPKDOLQJ
� ,QJHZLNNHOG
� 7XVVHQ���HQ�GH�����PO�2��NJ�XXU

� )ORZïSDFNV ����[����FP���
� ï!�����z ��������PO�2��P��EDU�GDJ
� ï!�����z ��������PO�&2��P��EDU�GDJ

� 0HHVW�JHEUXLNW
z %233�&33�$)���PLFURSHUIRUDWLHV
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.ZDOLWHLW�YDULHHUW
� *URRW�YHUVFKLO�WXVVHQ�UHDOLWHLW�HQ�
WKHRULH��/LWHUDWXXU�

� 9DULDWLHV�YDQ�!�����LQ�
z 0LFURELRORJLH
z $GHPKDOLQJVDFWLYLWHLW�

� 7HHOWIDFWRUHQ���YULMH�KDQGHO
z =DDG��JURHLIDFWRUHQ��RRJVWZLM]H��
KHUNRPVWw��

� *HOLMNWLMGLJ�
z %HJLQNZDOLWHLW�EHKHHUVHQ�HQ
z 9HUSDNNLQJ�RSWLPDOLVHUHQ�

Days shelf-life after transport

-2

-1

0

1

2

3

4

5

April June August October Average

Plane, standard box

Plane, new box

Boat, standard box

Boat, new box

0

2

4

6

8

10

12

14

16

18

0 1 2 3 4 5 6 7

Time, [days]
C

ar
b

o
n

 d
io

xi
d

e,
 [

%
]



(ï0$3
� (ON�SURGXFW�KHHIW�]LMQ�LGHDOH

z 7HPSHUDWXXU
z >2�@� 275
z >&2�@� &75
z 59�� :975

� -XLVWH�)ROLH� 
z &RUUHFWH�GRRUODDWEDDUKHLG����
DDQWDO�PLFURSHUIRUDWLHV

� 9HUOHQJW�GH�7+7
z %Y��YDQ����ï!���GDJHQ

2�&2� 1� .ZDOLWHLW�	�7+7

$GHPKDOLQJ

'LIIXVLH�GRRU�ILOP�
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7HPSHUDWXXU DIKDQNHOLMNKHLG

275��&75�HQ�:975�VSHFLILFHUHQ�ELM��R&�HQ���ï����59

Permeability of a BOPP/CPP/AF Film
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6XFFHVYROOH�(ï0$3�WRHSDVVLQJHQ
� $DUGEHLHQ�z =DFKW�IUXLW
� %URFFROL
� :LWORI
� 5RHUEDNPL[HQ
� 6RHSJURHQWHQ
� 5DXZNRVW
� )UXLWVOD



5RHUEDNPL[HQ

� �ï���3URGXFWHQ�SHU�PL[
� 2SWLPDOH�YRRUEHKDQGHOLQJ

z 'HFRQWDPLQHUHQ KHOH�SURGXFWHQ
z 6QLMZLM]H
z :DVZLM]H
z (HWEDUH�FRDWLQJV �&D�����YLWDPLQH�&�

� )ORZïSDFNV PHW��ï��0LFURïSHUI�
z &RPSURPLV�DWPRVIHHU
z �ï��GDJHQ�7+7
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$DUGEHLHQ LQ�(ï0$3
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*HVQHGHQ�IUXLWVDODGH
� ��ï ���GDJHQ�7+7�PRJHOLMN�PHW�

z *HVQ��$SSHO��SHHU��DQDQDV��GUXLI��EDQDDQw
� 0LWV�RSWLPDOH

z 9RRUEHKDQGHOLQJ
z -XLVW�EHJLQJDV
z -XLVWH�GRRUODDWEDDUKHLG

f 0HW�WRSïVHDOV��36!33!3(7

� %DUUL»UHV
z 0HORHQ�YDQ�FRQVWDQWH�NZDOLWHLW"
z 2S�NZDOLWHLW�JHULFKW�LQNRRSEHOHLG
z 'HFRQWDPLQHUHQ YDQ�KHOH�SURGXFWHQ



7RSïVHDOV YRRU�)UXLWVOD��5DXZNRVW��0DDOWLMGHQ

� 9HUNRRSNUDFKW��
z 3(7�HQ�$OX��!�FOD�ï33��36�!�33

� 3URGXFWNZDOLWHLW��
z 36�!�33�!�3(7�HQ�$OX

� .RVWHQ
z 3(7�YV 33�a������ì�VFKDDO

Topseals met 0,025 m2 topfolie en 0-5 microperforaties van 100 um
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9HUJHOLMNLQJ�33�HQ�3(7�WRSïVHDOV
� 0LOLHXGUXN��

z 36��33���3(7���$OX

z 33�YV 3(7
• (,� ������0-�YHUS�

� %HVW�YHUNRSHQGH�WRSïVHDOV��
z 'XXUGHU

f �����0ì
z 0LQGHUH�SURGXFWNZDOLWHLW
z 0HHVWH�PLOLHXGUXN

f �����7-�(,

Embodied energy in packages from cradle to waste, [MJ/pack]

0,00

0,20

0,40

0,60

0,80

1,00

1,20

1,40

PP-virgin APET-virgin

T
o

ta
le

 e
n

er
g

ig
eb

ru
ik

 v
an

 c
ra

d
le

 t
o

 w
as

te
, 

[M
J]



(ï0$3�YRRU�GXEEHOYHUVH PDDOWLMGHQ
� 6WRRPïHQï.RRN PDDOWLMGHQ

z 1X��ï��GDJHQ�7+7�ï!�����
GHUYLQJ��ï!���ì�PDDO

� 2SORVVLQJ
z 2SWLPDOH�YHUVH�JURHQWH

f ,QNRRS�RS�NZDOLWHLW
f 9RRUEHKDQGHOLQJ
f 'HFRQWDPLQHUHQ

z 2SWLPDOH�(ï0$3�YRRU�JURHQWH�
FRPSRQHQWHQ

z %HVFKHUPHQGH�PDULQDGH�YRRU�
YOHHV���YLV�FRPSRQHQW

� 7+7�YDQ���GDJHQ�PRJHOLMN

'RXEOH�)UHVK
'RXEOH�)UHVK

EU funded project
FOOD-CT-2006-23182
ZZZ�GRXEOHIUHVK�HX



$QDHUREH�(ï0$3

� 0HWKRGH�RP�YHUNOHXULQJ�WH�
YRRUNRPHQ�

� %HKHHUVLQJ�LQVWURRP�2�
z 1LHW�WH�YHHO� 9HUNOHXULQJ
z 1LHW�WH�ZHLQLJ� )HUPHQWHUHQ

� %HKHHUVLQJ��XLWVWURRP�&2�
z 9RRUNRP�&2� VFKDGH
z +RJH�ý �&2��2���JHZHQVW

��ï���PO�2��GDJ !���PO�&2��GDJ



*HPHQJGH�VDODGHV
� $GHPKDOLQJ�

z +RRJ��JHVQHGHQ�ZLWORI��DQGLMYLH��
ZRUWHOVWLIW�

z 0DWLJ��,-VEHUJ��/ROOD %LRQGD
z /DDJ��%RWHUVOD��.RRO

� �ï��PLFURSHUIRUDWLHV�LQ�%233
� -XLVWH�EHJLQ�2� JHKDOWH
� �ï��GDJHQ�7+7

� 3UREOHPHQ
z .ZDOLWHLWVYDULDWLHV
z )HUPHQWDWLH�YV YHUNOHXULQJ
z 9RFKWRSERXZ

The type of PP flow-pack matters!
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,Q���VWDSSHQ�QDDU�HHQ�EHWHU�YHUV�SURGXFW
� ��7HPSHUDWXXU�

� ��%HWHUH�EHKHHUVLQJ�SURGXFWNZDOLWHLW
z .ZDOLWHLWVJHULFKW�LQNRRSEHOHLG
z 'HFRQWDPLQHUHQ

� ��2SWLPDOLVHHU�YHUSDNNLQJVFRQFHSW
z 6RRUW�IROLH�HQ�DDQWDO�SHUIRUDWLHV
z %HJLQ�EHJDVVLQJ



%DODQV�RSNRPVW�YHUVLQGXVWULH

� 1/ ������z ����

� 2P]HW �� ����0ì

� 1HWWR�ZLQVW �� !����0ì

� 9HUS��JHEUXLN � ������WRQ�%233ï$)�ILOP
������WRQ�3(7�VFKDOHQ



*HZLFKWVUHGXFWLH�HQ�GH�JURHL�YDQ�NXQVWVWRI



*URHL�YDQ�NXQVWVWRI�z LQ�RQV�KXLVYXLO



*HZLFKWVUHGXFWLHV

� 9DQ�%OLNNHQ HQ�3RWWHQ QDDU
/DPLQDDWNDUWRQ

� 9DQ�GLNNHUH�ODPLQDDWIROLHV�
QDDU�JHPHWDOOLVHHUGH�IROLHV



7HUXJ�QDDU�GH�RXGH�WUHQGV



$FWLHYH YHUSDNNLQJHQ

� =XXUVWRIDEVRUEHUV ZHUNHQ�
YRRU�
z 9OHHVZDUHQ��QRWHQ��NRIILH��
JHNRRNWH PDDOWLMGHQ���

� 0DDU�
z !�������ì ��YHUS
z &RPSOH[HUH SURGXFWLHORJLVWLHN
z 9HUSDNNLQJVLQWHJUDWLH QLHW�
HHQYRXGLJ

� *HHQ SUDNWLMNYRRUGHOHQ
DDQWRRQEDDU YRRU�
z *HUHJXOHHUGH DIJLIWH V\VWHPHQ
z (WK\OHHQDEVRUEHUV
z .RRO]XXUDIJLIWH V\VWHPHQ
z ����



*HUHJXOHHUGH�DIJLIWHV\VWHPHQ

� $QWLïR[LGDQWHQ��$QWLPLFUREL½OH�VWRIIHQ��HQ]\P�LQKLELWRUHQw

� $QWLPLFUREL½OH�PLGGHOHQ�PHHVW�JHWHVW
z $OOHHQ�EHQ]R½]XXU���VRUELQH]XXU ]LMQ�GXEEHO�WRHJHVWDDQ
z $J��]HROLHWHQ�ZHUNHQ�QLHW
z (VVHQWL½OH�ROL½Q�ZHUNHQ�EHWHU�DOV�GHHO�YDQ�PDULQDGH
z 0RVWHUG�ROLH�	�NDDV�ï!�VWHUNH�ELMVPDDN�YRRU�GH�HHUVWH�ZHNHQ
z &KLWRVDQ IROLH�ï!�ODVWLJ�WH�SURGXFHUHQ�HQ�WH�VHDOHQ ��GXXU



,QWHOOLJHQWH�YHUSDNNLQJHQ

� 9HUSDNNLQJHQ�GLH�LQIRUPHUHQ�RYHU�GH�NZDOLWHLW�YDQ�
KHW�EHKRXGHQ�OHYHQVPLGGHO
z .ZDOLWHLWVHQVRUHQ��S+ VHQVRUHQ
z 7LMGï7HPSHUDWXXUï,QWHJUDWRUHQ
z 5),'�WHPSHUDWXXU�59�VHQVRU

� 9RUPHQ
z 0HHVW�VLPSHO��ODEHO�GDW�ELM�GUHPSHOWHPSHUDWXXU�YHUNOHXUG
z 0HHVW�XLWJHEUHLG��5),'�



*HDYDQFHHUGH�YRRUUDDGEHKHHUV\VWHPHQ
� 'HUYLQJ�1/����PLOMDUG�ì ��MDDU

7HOHU +DQGHO 7UDQVSRUW '&�UHWDLOHU 5HWDLOHU��
FRQVXPHQW

7HPSHUDWXXU /RFDWLH $OORFDWLH 3ULMV
,QSXW 2XWSXW



*HEUXLN�YDQ�LQWHOOLJHQWH�YHUSDNNLQJHQ

� 9DDN�JHEUXLNW�RP�
z 7LMGHOLMN�NHWHQV�WH�RSWLPDOLVHUHQ�HQ�SUREOHPHQ�RS�WH�VSRUHQ�
z 2S�NUDWWHQ���UROFRQWDLQHUV�RP�NRVWHQ�YDQ�YHUPLVWH�ZDUHQ�LQ�NHWHQV�WH�
UHGXFHUHQ

� *HHQ�V\VWHPDWLVFK�JHEUXLN�LQ�NHWHQV�RS�
FRQVXPHQWHQYHUSDNNLQJHQ
z ,QYHVWHULQJVNRVWHQ�LQ�DSSDUDWXXU�HQ�YHUDQGHULQJ�LQ�EXVLQHVV�FXOWXXU�
]LMQ�WH�JURRW

z 6XSHUPDUNWHQ�ZLOOHQ�KXQ�YHUVLPDJR�QLHW�LQ�WZLMIHO�VWHOOHQ



1DQRWHFKQRORJLH

� 1DQRNOHL EDUUL»UHV
z ,Q�RQWZLNNHOLQJ HQ�WHFKQLVFK�
ODVWLJ
f ([IROL½UHQ
f .OHXU
f 7HPSHUDWXXU JHYRHOLJKHLG

z 3RWHQWLHHO YRRU HQRUPH�
PDWHULDDOUHGXFWLHV

z 7HVWSURFHGXUHV YRRU WRHODWLQJ
LQ�(8�QRJ RQGXLGHOLMN
f 2QGDQNV GDW HU�JHHQ
DDQZLM]LQJHQ YRRU JHYDDU ]LMQ

� 6HQVRU�HQ�DFWXDWRU
WHFKQRORJLH LQ�YHUSDNNLQJ
z 6FLHQFH�ILFWLRQ

1DQRNOHLFRDWLQJ



%LRïDIEUHHNEDUH YHUSDNNLQJHQ

� +XLGLJH WRHSDVVLQJHQ
z %LHUEHNHUV

f 3/$�YHUVSOLQWHUW QLHW
z 9HUSDNNLQJHQ YRRU ELRORJLVFKH�$*)

f %LRORJLVFKH�KHDY\ XVHU QLHW�DIVWRWHQ
f *RHGNRRSVWH UHFODPHFDPSDJQH YRRU GXXU]DDPKHLGVLPDJR

� $QGHUH�WRHSDVVLQJHQ ODVWLJ JHOLMNH SUHVWDWLH WH
NULMJHQ

� *HQHUHUHQ YHHO JUDWLV�SXEOLFLWHLW



0LOLHXGUXN YDQ�YHUSDNNLQJHQ

� (QHUJLHEDODQV z &2� YRUPLQJ

� 8LWSXWWLQJ IRVVLHOH JURQGVWRIIHQ
z +HUQLHXZEDDUKHLG

� 7RHYRHJLQJHQ
z 1LHW�JHYDDUOLMN YRRU GH�PHQV PDDU YRRU PLOLHX"
z �PROHFXOH RI�WKH PRQWK~



(QHUJLHEDODQV YDQ�YHUSDNNLQJHQ

� %LRSODVWLFV NXQQHQ EHWHU ]LMQ��LQ�KHW�ELM]RQGHU DOV HU ZHLQLJ
WHFKQLVFKH �GRRUODDWEDDUKHLGV��HLVHQ ]LMQ HQ�]H PHW�KHW�
KXLVYXLO YHUEUDQG NXQQHQ ZRUGHQ PHW�HQHUJLH WHUXJZLQQLQJ�

3URGXFWLH *HEUXLN $IGDQNHQ

9DDN PLQGHU�HQHUJLH
DDQZH]LJ LQ�ELRSODVWLFV

9DDN PHHU
ELRSODVWLFV QRGLJ

9RRU JHOLMNH SUHVWDWLH

9HUEUDQGHQ PHW
(QHUJLH WHUXJZLQQLQJ LV

YDDN EHWHU GDQ FRPSRVWHUHQ



9RRUEHHOG��<RJKXUW�EHNHUV���33�HQ�3/$
� &UDGOH�WR�ELQ��SURGXFWLH HQ�JHEUXLN�

z 33�FXS� ������J�������J��[����0-�NJ� �������0-�YHUS
z 3/$�FXS� �������J�������J��[����0-�NJ� �������0-�YHUS

� 1/�$9,�PHW�HQHUJLHWHUXJZLQQLQJ�
z 33�FXS� ������J�������J��[�ý [����0-�NJ� �ï������0-�YHUS
z 3/$�FXS� �������J�������J��[�ý [����0-�NJ� �ï������0-�YHUS

� +HQFH�&UDGOH�WR�HQGïRIïOLIH�
z 33�FXS� �������0-�YHUS JHVWRUW RI�������0-�YHUS 1/�$9,
z 3/$�FXS� �������0-�YHUS JHFRPSRVWHHUG RI�������0-�YHUS 1/�$9,

ý�1/�������� ������



(QHUJLHEDODQV \RJKXUW FXSV
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%LRïEDUUL»UHV

� 'LYHUVH�ELRïEDUUL»UHV LQ�
RQWZLNNHOLQJ
z 3/$ï6L2[ï3/$
z 3/$ï392+�QDQRNOHL
z =HWPHHOODPLQDWHQ

� 3UREOHPHQ�PHW
z 0DFKLQH YHUZHUNEDDUKHLG
z 'RRUODDWEDDUKHLG

� 7RHSDVVLQJHQ LQ�KHW EHUHLN
YDQ�EDUUL»UHYHUSDNNLQJHQ
YRRU NDDV��YOHHVZDDU HQ�
0$3ïYHUSDNW YOHHV QRJ QLHW�
VXFFHVYRO
%LR 5HI
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