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6DPHQYDWWLQJ
*HEUXLN�YDQ�FR�VXEVWUDWHQ�ELM�FR�YHUJLVWLQJ�KHHIW�²�QDDVW�GH�ELMGUDJH�DDQ�ELRJDVSURGXFWLH�²�LQYORHG�RS�GH
VDPHQVWHOOLQJ��HQ�GXV�EHPHVWHQGH�ZDDUGH��YDQ�KHW�GLJHVWDDW��'RRU�JHULFKWH�NHX]H�YDQ�FR�VXEVWUDWHQ�NDQ
JHVWXXUG�ZRUGHQ�RS�HHQ�JHZHQVWH�VDPHQVWHOOLQJ�YDQ�GLJHVWDDW�

+HW�UDSSRUW�¶'H�ZDDUGH�YDQ�GLJHVWDDW�YDQ�FR�YHUJLVWLQJ�WHQ�RS]LFKWH�YDQ�GLHUOLMNH�PHVW·��JHHIW�HHQ�EHHOG�YDQ�GH
KXLGLJH�NHQQLV�YDQ�GLJHVWDDW�DOV�PHVWVWRI�LQ�GH�ODQGERXZ�
• HHQ�LQYHQWDULVDWLH�YDQ�EHVWDDQGH�NHQQLV�LQ�1HGHUODQG�HQ�RPULQJHQGH�ODQGHQ
• HHQ�YRRUVSHOOLQJ�YDQ�GH�VDPHQVWHOOLQJ�HHQ�EUHGH�UDQJH�YDQ�GLJHVWDWHQ�RS�EDVLV�YDQ�GH�VDPHQVWHOOLQJ

YDQ�FR�VXEVWUDWHQ��2S�JURQG�GDDUYDQ�]LMQ�DGYLH]HQ�WHQ�DDQ]LHQ�YDQ�JHEUXLN�ELM�WHHOW�JHIRUPXOHHUG�
6DPHQVWHOOLQJ�YDQ�GLJHVWDDW�WHQ�RS]LFKWH�YDQ�GLHUOLMNH�PHVW
+HW�RQGHU]RHN�KHHIW�HHQ�DDQWDO�DOJHPHQH�LQ]LFKWHQ�LQ�HIIHFWHQ�YDQ�YHUJLVWLQJ�RS�GH�NZDOLWHLW�YDQ�PHVW
EHYHVWLJG�
• %LM�YHUJLVWLQJ�ZRUGW�HHQ�GHHO�YDQ�GH�RUJDQLVFK�JHERQGHQ�VWLNVWRI�RPJH]HW�LQ�DPPRQLDNDOH�YRUP��GH

RPJH]HWWH�VWLNVWRI�LV�VQHO�EHVFKLNEDDU�YRRU�GH�SODQW�HQ�GH�ZHUNLQJ�YDQ�YHUJLVWH�PHVW�LV�GDDURP�EHWHU
GDQ�GLH�YRRU�RQEHZHUNWH�PHVW��%LM�VWUHQJHUH�PHVWZHWJHYLQJ�NDQ�KLHUGRRU�GH�EHPHVWLQJVNZDOLWHLW�RS
QLYHDX�ZRUGHQ�JHKRXGHQ�

• *HKDOWHQ�DDQ�PLQHUDOHQ�HQ�VSRUHQHOHPHQWHQ�ZRUGHQ�QLHW�EHwQYORHG�GRRU�KHW�YHUJLVWLQJVSURFHV�
&R�VXEVWUDWHQ�EHwQYORHGHQ�GH�VDPHQVWHOOLQJ�YDQ�KHW�GLJHVWDDW�GRRU�HU�RUJDQLVFKH�VWRI��PLQHUDOHQ�HQ�ZDWHU
DDQ�WRH�WH�YRHJHQ��'H�RUJDQLVFKH�VWRI�WRHYRHJLQJ�ZRUGW�WHQ�GHOH�WHQLHW�JHGDDQ�GRRU�DIEUDDN�LQ�GH
YHUJLVWHU��%LM�GH]H�DIEUDDN�NRPW�HHQ�GHHO�YDQ�GH�RUJDQLVFK�JHERQGHQ�VWLNVWRI�YULM�DOV�PLQHUDOH�VWLNVWRI�
'H�YROJHQGH�YHUVFKLOOHQ�WXVVHQ�GLHUOLMNH�PHVW�HQ�GLJHVWDDW�YDQ�FR�YHUJLVWLQJ�ZRUGHQ�GRRU�KHW�RQGHU]RHN
EHYHVWLJG�
• +HW�RUJDQLVFKH�VWRIJHKDOWH�YDQ�GLJHVWDDW�LV�YDDN�LHWV�ODJHU�GDQ�GDW�YDQ�GLHUOLMNH�PHVW��(FKWHU��GH

RUJDQLVFKH�VWRI�LQ�GLJHVWDDW�LV�VWDELHOHU��ELM�YHUJLVWLQJ�ZRUGW�DOOHHQ�GH�VQHO�DIEUHHNEDUH�IUDFWLH
RPJH]HW��LQ�GLHUOLMNH�PHVW�EUHHNW�GLH�IUDFWLH�LQ�GH�ERGHP�RRN�VQHO�DI�HQ�WHOW�QLHW�PHH�ELM�GH
YHUEHWHULQJ�YDQ�GH�ERGHPVWUXFWXXU�RIZHO�ELM�GH�KXPXVZHUNLQJ���9ROJHQV�H[SHUWV�LV�GDDURP�LQ�GH
UHJHO�GH�KXPXV�ZHUNLQJ�YDQ�GLJHVWDDW�EHWHU�GDQ�GLH�YRRU�RQEHZHUNWH�PHVW�

• 'H�VDPHQVWHOOLQJ�YDQ�GLJHVWDDW�ZLMNW�QLHW�HUJ�YHHO�DI�YDQ�GLHUOLMNH�PHVW��WHQ]LM�FR�VXEVWUDWHQ�PHW�GH
YROJHQGH�HLJHQVFKDSSHQ�LQ�KRJH�GRVHV�ZRUGHQ�WRHJHGLHQG�
(LJHQVFKDS�FR�VXEVWU� 9RRUEHHOGHQ (IIHFW�RS�GLJHVWDDW
KRRJ�GURJHVWRIJHKDOWH PHODVVH��VQLMPDwV��NRRO]DDGVFKURRW�HQ�LQ

OLFKWH�PDWH�RRN�GLHUOLMN�YHW
UHODWLHI�KRRJ�RUJDQLVFKH�VWRIJHKDOWH

HLZLWULMN NRRO]DDGVFKURRW��VODFKWDIYDO�]RDOV�YHUHQ
HQ�IORWDWLHVOLE

YHUKRRJG�VWLNVWRIJHKDOWH��RUJDQLVFK
JHERQGHQ�HQ�PLQHUDDO�

VFKURWHQ NRRO]DDGVFKURRW YHUKRRJG�IRVIDDWJHKDOWH
NDOLXP�ULMNH�SURGXFWHQ PHODVVH��DDUGDSSHOVWRRPVFKLOOHQ YHUKRRJG�NDOLXPJHKDOWH

'H]H�VSHFLILHNH�HLJHQVFKDSSHQ�YDQ�FR�VXEVWUDWHQ�NXQQHQ�JHEUXLNW�ZRUGHQ�RP�VDPHQVWHOOLQJ�YDQ�FR�
VXEVWUDDW�JHULFKW�WH�VWXUHQ��ELMYRRUEHHOG�RP�NDOLXPEHPHVWLQJ��JHGHHOWHOLMN��WH�YHUYDQJHQ�

• (HQ�LQYORHGULMNH�IDFWRU�LQ�YHHO�FR�VXEVWUDWHQ�LV�ZDWHU��'H�WRHJHYRHJGH�GRVLV�RUJDQLVFKH�VWRI�HQ
PLQHUDOHQ�KDQJW�DI�YDQ�KHW�ZDWHUJHKDOWH��%HGULMIVHFRQRPLVFK�LV�KHW�YRRU�HHQ�ELRJDVLQVWDOODWLH�JXQVWLJ
RP�]R�ZHLQLJ�PRJHOLMN�ZDWHU�WH�RQWYDQJHQ�ELQQHQ�GH�SUDNWLVFKH�EHSHUNLQJHQ�
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%HPHVWHQGH�ZDDUGH�HQ�WHHOWDGYLHV
9RRU�GH�QXWULsQWHQ�3��.��&D�HQ�0J�LQ�PHVW�JHOGW�DOWLMG�HHQ�EHPHVWHQGH�ZDDUGH�YDQ������WHQ�RS]LFKWH
YDQ�NXQVWPHVWVWRIIHQ��'H�EHPHVWHQGH�ZDDUGH�YRRU�GH]H�VWRIIHQ�YHUDQGHUW�QLHW�GRRU�YHUJLVWLQJ�HQ�LV�GDQ
RRN�KHW�JHZRJHQ�JHPLGGHOGH�YDQ�GH�ZDDUGHQ�YDQ�GH�JURQGVWRIIHQ��*URQGVWRIIHQ�YRRU�FRYHUJLVWLQJ
NXQQHQ�]RZHO�ULMNHU�DOV�DUPHU�DDQ�3��.��&D�HQ�RI�0J�]LMQ�GDQ�GULMIPHVW��(HQ�JURRW�DDQGHHO�YDQ
JURQGVWRIIHQ�PHW�HHQ�KRRJ�JHKDOWH�DDQ�ppQ�RI�PHHU�QXWULsQWHQ�NDQ�OHLGHQ�WRW�HHQ�GLJHVWDDW�PHW�HHQ�]HHU
KRRJ�JHKDOWH�DDQ�3��ELMYRRUEHHOG�WRHYRHJLQJ�YDQ�����NRRO]DDGVFKURRW�JHHIW�HHQ�WLHQ�NHHU�]R�KRRJ
JHKDOWH�DDQ�3�DOV�UXQGHUGULMPHVW��RI�.��ELMYRRUEHHOG�����PHODVVH�JHHIW�HHQ�YLMI�NHHU�]R�KRRJ�JHKDOWH�DDQ
.�DOV�UXQGHUGULMIPHVW��
3URGXFWHQ�]RDOV�GLHUOLMN�YHW�KHEEHQ�MXLVW�KHHO�ODJH�QXWULsQWHQJHKDOWHQ�LQ�YHUJHOLMNLQJ�PHW�GULMIPHVW��'RRU
YROOHGLJH�DIEUDDN�YDQ�KHW�YHW�LQ�GH�YHUJLVWHU�EOLMIW�DOV�KHW�ZDUH��YHUGXQGH��YHUJLVWH�PHVW�DOV�GLJHVWDDW�RYHU�

'H�EHPHVWHQGH�ZDDUGH�YDQ�GH�VWLNVWRI��1��ZRUGW�MXLVW�ZqO�VWHUN�EHwQYORHG�GRRU�KHW�YHUJLVWLQJVSURFHV�
,PPHUV���HHQ�GHHO�YDQ��GH�RUJDQLVFK�JHERQGHQ�VWLNVWRI�ZRUGW�RPJH]HW�WRW�PLQHUDDO�VWLNVWRI��YRRU�GH
PLQHUDOH�VWLNVWRI�KDQWHUHQ�GHVNXQGLJHQ���WRW���NHHU�KRJHUH�ZHUNLQJVFRsIILFLsQWHQ��'DDUELM�LV�ZHO�YDQ�JURRW
EHODQJ�GDW�GH�PHVW�RS�HHQ�HPLVVLH�DUPH�ZLM]H�ZRUGW�RSJHVODJHQ�HQ�DDQJHZHQG��ERYHQJURQGV�XLWULMGHQ
DOOHHQ�DOV�GH�PHVW�GDDUQD�VQHO�ZRUGW�RQGHUJHZHUNW��LQ�KHW�JURHLVHL]RHQ�YDQ�GH�WHHOW�
+RHZHO�HU�JHHQ�ZHWHQVFKDSSHOLMNH�RQGHUERXZLQJ�YRRU�EHVFKLNEDDU�LV��ZRUGW�GRRU�YHHO�GHVNXQGLJHQ
DDQJHQRPHQ�GDW�GH�EHPHVWHQGH�ZDDUGH�YDQ�RUJDQLVFK�VWLNVWRI�LQ�KHW�GLJHVWDDW�ZDW�ODJHU�LV�GDQ�YRRU�QLHW�
YHUJLVWH�GLHUOLMNH�PHVW��RPGDW�GH�RUJDQLVFKH�VWRI�GLH�LQ�KHW�GLJHVWDDW�RYHUJHEOHYHQ�LV�UHODWLHI�VWDELHO�LV��'H
KXPXV�ZHUNLQJ�]DO�EHWHU�]LMQ�

2S�EDVLV�YDQ�GH�EHVFKLNEDUH�NHQQLV�NXQQHQ�GH�YROJHQGH�DGYLH]HQ�ELM�WHHOW�HQ�JHEUXLN�ZRUGHQ�JHJHYHQ�
• (PLVVLHDUPH�WRHSDVVLQJVPHWKRGHQ�]LMQ�QRGLJ�YDQZHJH�KHW�UHODWLHI�KRJH�JHKDOWH�DDQ�DPPRQLDN

�LQMHFWLH��RI�HYW��PHW�]RGHEHPHVWLQJ�RI�RQGHUSORHJHQ��
• $DQZHQGLQJ�LQ�KHW�JURHLVHL]RHQ��ELMYRRUEHHOG�YODN�YRRU�RI�]R�PRJHOLMN�QD�KHW�PRPHQW�YDQ�LQ]DDLHQ

YDQ�PDwV��LV�YHUHLVW�
• 7RHSDVVLQJ�LQ�KHW�QDMDDU�LV�QLHW�ZHQVHOLMN�
• 3URGXFWHQ�]RDOV�DDUGDSSHOVWRRPVFKLOOHQ�HQ�PHODVVH�EHYDWWHQ�YHHO�NDOLXP��FR�YHUJLVWH�PHVW�PHW

GHUJHOLMNH�FR�VXEVWUDDW�NDQ�DSDUWH�NDOLXPEHPHVWLQJ��JHKHHO�RI�JHGHHOWHOLMN��DIKDQNHOLMN�YDQ�GH
GRVHULQJ��YHUYDQJHQ�

• $DUGDSSHOVWRRPVFKLOOHQ�HQ�DIYDO�YDQ�]HWPHHOLQGXVWULH�EHYDW�HHQ�UHODWLHI�KRRJ�JHKDOWH�DDQ�IRVIDWHQ�WHQ
RS]LFKWH�YDQ�GH�VWLNVWRI��$OV�IRVIDDW�GH�EHSHUNHQGH�IDFWRU�LV�ELM�GH�PHVWGRVHULQJ��]LMQ�GH]H�FR�
VXEVWUDWHQ�QLHW�JHZHQVW�

• 9HW�DOV�FR�VXEVWUDDW�ZRUGW�QDJHQRHJ�YROOHGLJ�RPJH]HW�LQ�GH�YHUJLVWHU�HQ�YRHJW�DPSHU�QXWULsQWHQ�WRH
DDQ�KHW�GLJHVWDDW��QXWULsQWHQ�YDQ�GH�PHVW�ZRUGHQ�YHUGXQG�RYHU�HHQ�JURWHU�YROXPH���0HW�KHW�RRJ�RS
PHVWRYHUVFKRW�OLMNW�GLW�HHQ�KHHO�QHXWUDDO�HQ�DDQWUHNNHOLMN�FR�VXEVWUDDW�

• 'RRU�GH�VWUHQJHU�ZRUGHQGH�PHVWZHWJHYLQJ�ZRUGW�GLJHVWDDW�HHQ�VWHHGV�LQWHUHVVDQWHU�SURGXFW��LPPHUV
GH�VWLNVWRI�GLH�LQ�GH�YRUP�YDQ�´GLHUOLMNHµ�PHVW�ZRUGW�RSJHEUDFKW�KHHIW�HHQ�EHWHUH�ZHUNLQJ�

+\JLsQH
• %LM�YHUJLVWHQ�YLQGW�HHQ�UHGXFWLH�SODDWV�YDQ�GLHUSDWKRJHQHQ��SODQWSDWKRJHQHQ�HQ�RQNUXLG]DGHQ�

3URFHVWHPSHUDWXXU�HQ�GH�YHUEOLMIWLMG�]LMQ�KLHUELM�GH�EHSDOHQGH�IDFWRUHQ�
• 'LHUSDWKRJHQHQ�RYHUOHYHQ�ELM�WKHUPRILHOH�YHUJLVWLQJ�DDQPHUNHOLMN�NRUWHU�GDQ�ELM�PHVRILHOH�YHUJLVWLQJ�

2QGHU�WKHUPRILHOH�RPVWDQGLJKHGHQ�LV�HHQ�YHUEOLMIWLMG�YDQ�HHQ�XXU�LQ�GH�UHDFWRU�YROGRHQGH�YRRU�HHQ
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YULMZHO�WRWDOH�LQDFWLYHULQJ�YDQ�YHJHWDWLHYH�EDFWHULsQ�HQ�YLUXVVHQ��+HW�ERYLQH�SDUYRYLUXV�RYHUOHHIW
ODQJHU�GDQ�HHQ�GDJ�

• 9RRUDO�ELM�YHUJLVWHUV�GLH�DOV�YROOHGLJ�JHPHQJGH�GRRUVWURRPV\VWHPHQ�ZRUGHQ�EHGUHYHQ�EOLMIW�GH�NDQV�RS
RQYROOHGLJH�DIGRGLQJ�YDQ�]LHNWHNLHPHQ�DDQZH]LJ�

• +HW�HIIHFW�YDQ�YHUJLVWLQJ�RS�SODQWSDWKRJHQHQ�HQ�RQNUXLG]DGHQ�LV�RQYROGRHQGH�RQGHU]RFKW�RP�GDDU
XLWVSUDNHQ�RYHU�WH�GRHQ��0HW�QDPH�RYHU�GH�LQYORHG�YDQ�WKHUPRILHOH�YHUJLVWLQJ�LV�ZHLQLJ�EHNHQG�

• (HQ�]LHNWHNLHPYULM�GLJHVWDDW�NDQ�DOOHHQ�ZRUGHQ�JHJDUDQGHHUG�DOV�LQ�GH�SURGXFWLHNHWHQ�HHQ
K\JLsQLVDWLHVWDS�ZRUGW�RSJHQRPHQ��ELMYRRUEHHOG�LQ�GH�YRUP�YDQ�HHQ�WKHUPLVFKH�EHKDQGHOLQJ��ppQ�XXU
ELM����&��

(QNHOH�NDQWWHNHQLQJHQ�ELM�GH�JHSUHVHQWHHUGH�UHVXOWDWHQ
• %HVFKLNEDUH��HUYDULQJV�NHQQLV�RYHU�FR�YHUJLVWLQJ�HQ�GLJHVWDDW�LV�PHHVWDO�HHQPDOLJ��GRRU�KHW�JURWH�DDQWDO

YHUVFKLOOHQ�WXVVHQ�VLWXDWLHV�OHYHUW�YHUJHOLMNLQJ�YDQ�UHVXOWDWHQ�PDDU�EHSHUNWH�LQ]LFKWHQ�RS�
• 2YHU�GH�VDPHQVWHOOLQJ�YDQ�GLJHVWDDW�SHU�WRHJHGLHQG�FR�VXEVWUDDW�]LMQ�JHHQ�H[DFWH�JHJHYHQV�EHVFKLNEDDU�

YLD�HHQ�WKHRUHWLVFKH�EHUHNHQLQJ�]LMQ�YRRUVSHOOLQJHQ�JHGDDQ��'H�RS�GH]H�ZLM]H�YRRUVSHOGH
VDPHQVWHOOLQJHQ�OLJJHQ�ELQQHQ�GH�UDQJHV�YDQ�JHPHWHQ�ZDDUGHQ�LQ�'XLWV�GLJHVWDDW�

• +RHZHO�KHW�DIGRGHQ�YDQ�]LHNWHNLHPHQ��SODQWSDWKRJHQHQ�HQ�RQNUXLG]DGHQ�QLHW�JHJDUDQGHHUG�NDQ
ZRUGHQ��PDJ�XLW�KHW�IHLW�GDW�GLW�QLHW�DOV�SUREOHHP�ZRUGW�EHVFKRXZG�LQ�'XLWVODQG�HQ�'HQHPDUNHQ
YRRU]LFKWLJ�JHFRQFOXGHHUG�ZRUGHQ�GDW�KHW�RRN�LQ�1HGHUODQG�ZHLQLJ�SUREOHPHQ�RS�]DO�OHYHUHQ�

(QNHOH�DQGHUH�DGYLH]HQ
• 8LWNRPVWHQ�YDQ�GH]H�VWXGLH�ODWHQ�]LHQ�GDW�GH�HIIHFWHQ�YDQ�GH�PHHVWH�SURGXFWHQ�RS�GH

GLJHVWDDWVDPHQVWHOOLQJ�EHSHUNW�LV��9HW�OLMNW�HHQ�DDQWUHNNHOLMN�SURGXFW�RPGDW�KHW�HHQ�JURWH
ELRJDVSRWHQWLH�KHHIW��HQ�WHJHOLMNHUWLMG�ZHLQLJ�QXWULsQWHQ�WRHYRHJW�

• %LM�GH�XLWHLQGHOLMNH�NHXV�YRRU�FR�VXEVWUDWHQ�LQ�GH�YHUJLVWHU�VWDDQ�GH�YROJHQGH�DVSHFWHQ�FHQWUDDO�
¾ 6WDDW�KHW�SURGXFW�RS�GH�SRVLWLHYH�OLMVW"�'LW�EH]ZDDU�LV�YRRU�YHHO�SURGXFWHQ�RS�WH�ORVVHQ��HU�LV�HHQ

SURFHGXUH�RP�QLHXZH�SURGXFWHQ�WRH�WH�ODWHQ��PLWV�]H�DDQ�]HNHUH�HLVHQ�YROGRHQ��
¾ (FRQRPLVFKH�SRWHQWLH�

� .RPW�HU�JHOG�PHH"
� ,V�GH�YHUZDFKWH�GLJHVWDDW�VDPHQVWHOOLQJ�JRHG�DI�WH�]HWWHQ�ELQQHQ�GH�UHJLR��HQ�WHJHQ�ZHONH

SULM]HQ"
� :DW�LV�GH�ELRJDVSRWHQWLH"

• 9RRUEHZHUNLQJ�YDQ�FR�VXEVWUDWHQ�NDQ�����ELMGUDJHQ�DDQ�HHQ�YHUKRRJGH�ELRJDVRSEUHQJVW�HQ�����KHOSHQ
GH�QXWULsQWHQFRQFHQWUDWLH�YDQ�KHW�GLJHVWDDW�RS�SHLO�WH�KRXGHQ�

• 'LJHVWDDW�ELHGW�JURWH�PLOLHXWHFKQLVFKH�YRRUGHOHQ��6WLPXOHULQJ�YDQ�JHEUXLN�YDQ�GLJHVWDDW�NDQ�GH
ODQGERXZ�DDQ]LHQOLMN�PLOLHXYULHQGHOLMNHU�PDNHQ�



�$JURWHFKQRORJ\�	�)RRG�,QQRYDWLRQV�%�9��/LG�YDQ�:DJHQLQJHQ�85 �

� ,QOHLGLQJ
��� .DGHU�YDQ�KHW�SURMHFW
(HQ�DDQWDO�DJUDULVFKH�RQGHUQHPHUV�LQ�GH�UHJLR�$DOWHQ�KHHIW�KHW�LQLWLDWLHI�JHQRPHQ�RP�GXXU]DPH
HQHUJLHSURGXFWLH�LQ�WKH�DJUDULVFKH�RQGHUQHPHUVFKDS�WH�LQWHJUHUHQ��'DDUWRH�KHEEHQ�]LM�GH
6WLFKWLQJ�$)$�'(�RSJHULFKW��PHW�DOV�GRHOVWHOOLQJ � �

• KHW�ERXZHQ��EHKHUHQ�HQ�H[SORLWHUHQ�YDQ�LQVWDOODWLHV�YRRU�KHW�RSZHNNHQ�YDQ�GXXU]DPH
HQHUJLH�

• KHW�ELMHHQEUHQJHQ�FDVX�TXR�YHUVFKDIIHQ�YDQ�PLGGHOHQ�HQ�PRJHOLMNKHGHQ�YRRU�GH�ERXZ��GH
LQVWDQGKRXGLQJ�HQ�H[SORLWDWLH�YDQ�HHQ�WH�ERXZHQ�LQVWDOODWLH�YRRU�KHW�RSZHNNHQ�YDQ
GXXU]DPH�HQHUJLH

• HQ�YRRUWV�DO�KHWJHHQ�PHW�ppQ�HQ�DQGHU�UHFKWVWUHHNV�RI�]LMGHOLQJV�YHUEDQG�KRXGW�RI�GDDUWRH
EHYRUGHUOLMN�NDQ�]LMQ��DOOHV�LQ�GH�UXLPVWH�]LQ�YDQ�KHW�ZRRUG�

'H�6WLFKWLQJ�$)$�'(�ULFKW�]LFK�LQ�HHUVWH�LQVWDQWLH�RS�GH�RQWZLNNHOLQJ�YDQ�HHQ
YHUJLVWLQJVLQVWDOODWLH�ZDDULQ�PHVW�PHW�FR�SURGXFWHQ�ZRUGHQ�YHUJLVW��+HW�JHSURGXFHHUGH�ELRJDV
ZRUGW�DDQJHZHQG�YRRU�HOHNWULFLWHLWSURGXFWLH��WHUZLMO�KHW�GLJHVWDDW��FR�YHUJLVWH�PHVW��PRHW�ZRUGHQ
DIJH]HW�LQ�GH�ODQGERXZ�
2PGDW�GLJHVWDDW�DOV�PHVW�GLHQW�WH�ZRUGHQ�DIJH]HW��RPGDW�GH�KRHYHHOKHLG�PHVW�GRRU�FR�YHUJLVWLQJ
QLHW�ZRUGW�JHUHGXFHHUG��HQ�RPGDW�GH�PHVWSUREOHPDWLHN�DI]HW�YDQ�PHVW�EHPRHLOLMNW�NDQ�GH�DI]HW
YDQ�GLJHVWDDW�HHQ�ERWWOHQHFN�YRUPHQ�ELM�GH�H[SORLWDWLH�YDQ�HHQ�FR�YHUJLVWLQJVLQVWDOODWLH��'DDURP
KHHIW�GH�6WLFKWLQJ�EHVORWHQ�RP�HHQ�HFRQRPLVFKH�KDDOEDDUKHLGVVWXGLH�QDDU�HHQ�FR�
YHUJLVWLQJVLQVWDOODWLH�SDV�XLW�WH�YRHUHQ�QDGDW�]LFKW�JHFUHsHUG�LV�RS�GH�PHHUZDDUGH�YDQ�GLJHVWDDW�WHQ
RS]LFKWH�YDQ�JHZRQH�PHVW�
'DDUWRH�JHHIW�GLW�UDSSRUW�HHQ�ZHHUJDYHQ�YDQ�VWDWH�RI�WKH�DUW�NHQQLV�HQ�LQ]LFKW�LQ�HLJHQVFKDSSHQ
HQ�EHPHVWLQJVNZDOLWHLW�YDQ�GLJHVWDDW�WHQ�RS]LFKWH�YDQ�JHZRQH�PHW�
��� 3URMHFWRPVFKULMYLQJ
,Q�KHW�SURMHFW�ULFKW�$	)��PHW�QDXZH�EHWURNNHQKHLG�YDQ�35,��]LFK�RS��XLW�KHW�SURMHFWSODQ��

+HW�NHUQRQGHU]RHN�EHVWDDW�XLW�OLWHUDWXXURQGHU]RHN�HQ�LQWHUYLHZV�PHW�GHVNXQGLJHQ�XLW
'HQHPDUNHQ�HQ�'XLWVODQG� ��(U�ZRUGW�HHQ�RYHU]LFKW�JHPDDNW�YDQ�EHVWDDQGH�NHQQLV�HQ�YDQ�GH
VWDQG�YDQ�]DNHQ�PHW�EHWUHNNLQJ�WRW�RQGHU]RHN�QDDU�GLJHVWDDW�LQ�ELQQHQ��HQ�EXLWHQODQG��'H
UHVXOWDWHQ�ZRUGHQ�PLQVWHQV�WZHH�PDDO�EHVSURNHQ�PHW�GH�NODQNERUGJURHS��2S�JURQG�KLHUYDQ
ZRUGW�HHQ�YRRUORSLJH�SURGXFWGHILQLWLH�RSJHVWHOG�JHULFKW�RS�GH�YROJHQGH�DVSHFWHQ�

o FKHPLVFKH�HLJHQVFKDSSHQ��1��3��.��&�1�YHUKRXGLQJ��S+�ZDDUGH��
o VDQLWDWLH��YHUVSUHLGLQJ�GLHU��HQ�SODQW]LHNWHQ��
o LQYORHG�YDQ�FR�SURGXFWHQ�RS�ERYHQJHQRHPGH�DVSHFWHQ�
o ODQGERXZNXQGLJH�PHHUZDDUGH��YRRUGHOHQ�WHQ�RS]LFKWH�YDQ�DOWHUQDWLHYHQ��

������������������������������������������������
� �8LW��¶6\VWHHPLQQRYDWLHV�GRRU�GH�LPSOHPHQWDWLH�YDQ�ELRJDVWHFKQRORJLH�LQ�GH�UHJLR�$FKWHUKRHN·��GRRU�6WLFKWLQJ�$)$�'(�

$DOWHQ�����DXJXVWXV������
� �%LMY��GU��-�UJHQ�%HFN��,QVWLWXW�I�U�$JUDUWHFKQLN��8QLYHUVLWlW�+RKHQKHLP�HQ�-HQV�%R�+ROP�1LHOVHQ��8QLYHUVLW\�RI�6RXWKHUQ�'HQPDUN��(VEMHUJ�
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'RHO�YDQ�GLW�GHHO�YDQ�KHW�SURMHFW�LV�KHW�YHU]DPHOHQ�HQ�DQDO\VHUHQ�YDQ�EHVWDDQGH�NHQQLV�HQ�KHW
LQYHQWDULVHUHQ�YDQ�YRRUORSLJH�UHVXOWDWHQ�YDQ�ORSHQGH�RQGHU]RHNVSURMHFWHQ�F�T�
SUDNWLMNH[SHULPHQWHQ�
&HQWUDDO�LQ�KHW�NHUQRQGHU]RHN�VWDDW�GH�FKHPLVFKH�VDPHQVWHOOLQJ�YDQ�GLJHVWDDW��$DQ�GH�KDQG
YDQ�GLH�VDPHQVWHOOLQJ�PRHW�GH�ODQGERXZNXQGLJH��PHHU�ZDDUGH�ZRUGHQ�YDVWJHVWHOG��XLWJHGUXNW
LQ�YDULDEHOHQ�GLH�ZDDU�PRJHOLMN�JHNZDQWLILFHHUG�]LMQ��(HQ�YRRUEHHOG�KLHUYDQ�LV�GH�YHUDQGHULQJ
YDQ�GH�FRQFHQWUDWLH�DPPRQLXP�VWLNVWRI��$QGHUH�YDULDEHOHQ�]LMQ�ELMYRRUEHHOG�GH�S+�ZDDUGH�HQ
GH�&�1�YHUKRXGLQJ��9HUYROJHQV�ZRUGW�GH�UHODWLH�PHW�FRSURGXFWHQ�LQ�EHHOG�JHEUDFKW��(U
ZRUGW�HHQ�OLMVW�VDPHQJHVWHOG�YDQ�HQHU]LMGV�FRSURGXFWHQ�ZDDUYDQ�YROGRHQGH�EHNHQG�LV�HQ
DQGHU]LMGV�FRSURGXFWHQ�ZDDUYDQ�GH�LQYORHG�RS�GH�NZDOLWHLW�YDQ�KHW�GLJHVWDDW�RQYROGRHQGH
EHNHQG�LV��7HYHQV�GLHQW�LQ]LFKWHOLMN�WH�ZRUGHQ�JHPDDNW�KRH�KHW�]LW�PHW�ULVLFR·V�WHQ�DDQ]LHQ�YDQ
YHUVSUHLGLQJ�YDQ�GLHU��HQ�SODQWHQ]LHNWHQ��7HQVORWWH�NDQ�GH�PHHUZDDUGH�YDQ�GLJHVWDDW�WHQ
RS]LFKWH�YDQ�DOWHUQDWLHYH�PHVWSURGXFWHQ�LQ�EHHOG�JHEUDFKW�ZRUGHQ��5HIHUHQWLH�GDDUELM�LV�GH
EHVWDDQGH�VLWXDWLH�LQ�GH�$FKWHUKRHN�WHQ�DDQ]LHQ�YDQ�WHHOW�HQ�ERGHPW\SH�

'DDUQDDVW�NDQ�$	)�KHW�RQGHU]RHN�QDDU�SURGXFW�PDUNW�FRPELQDWLHV��JHWURNNHQ�GRRU�'2)&2�
RQGHUVWHXQHQ�
��� 3UREOHHPVWHOOLQJ
8LW�KHW�SURMHFWSODQ�

'H�SURGXFWLH�YDQ�GLJHVWDDW�LV�LQKHUHQW�DDQ�GH�SURGXFWLH�YDQ�ELRJDV��$IKDQNHOLMN�YDQ�GH
KRHYHHOKHLG�GURJH�VWRI�LQ�KHW�QDWWH�LQSXW�PDWHULDDO�NRPW�PHHU�GDQ�����YDQ�GH�LQSXW�ZHHU�XLW
GH�YHUJLVWHU�DOV�GLJHVWDDW��+HW�YROXPH�YDQ�KHW�GLJHVWDDW�LV�GXV�QDXZHOLMNV�PLQGHU�GDQ�KHW
YROXPH�YDQ�KHW�LQSXW�PDWHULDDO��'H�HQLJH�QXWWLJH�WRHSDVVLQJ��YDQ�GLJHVWDDW�LV�DOV�PHVWVWRI�LQ�GH
ODQGERXZ��'DDUELM�PRHW�GLJHVWDDW�FRQFXUUHUHQ�PHW�DQGHUH�PHVWSURGXFWHQ�DOV�RQEHKDQGHOGH
GLHUOLMNH�PHVW�HQ�NXQVWPHVWSURGXFWHQ��'LW�GHHOSURMHFW�LV�HURS�JHULFKW�RP�LQ�VDPHQZHUNLQJ
PHW�GH�*/72�HQ�JURQGJHEUXLNHUV�LQ�GH�UHJLR�$FKWHUKRHN�GH�ODQGERXZNXQGLJH�PHHUZDDUGH
YDQ�GLJHVWDDW�DOV�PHVWSURGXFW�LQ�GH�ODQGERXZ�LQ�EHHOG�WH�EUHQJHQ��'H�YUDDJ�PRHW�ZRUGHQ
EHDQWZRRUG�LQ�KRHYHUUH�KHW�JHEUXLN�YDQ�GLJHVWDDW�YRRUGHOHQ�RSOHYHUG�YRRU�JURQGJHEUXLNHUV�LQ
WHUPHQ�YDQ�RSEUHQJVW��NZDOLWHLW�HQ�NXQVWPHVWEHVSDULQJ�
'LJHVWDDW�LV�SDV�WRHODDWEDDU�DOV�PHVWVWRI�DOV�HHQ�YULMVWHOOLQJ�YDQ�KHW�5,.,/7�LQ�KHW�NDGHU�YDQ
GH�0HVWVWRIIHQZHW�LV�YHUNUHJHQ��%RYHQGLHQ�]LMQ�JURQGJHEUXLNHUV�KXLYHULJ�WHQ�DDQ]LHQ�YDQ�KHW
JHEUXLN�YDQ�GLJHVWDDW�RPGDW�]H�GH�EHPHVWHQGH�ZHUNLQJ�HUYDQ�RQYROGRHQGH�NHQQHQ��7HQVORWWH
JHHIW�FRYHUJLVWLQJ�H[WUD�RQ]HNHUKHGHQ�LQ�YHUEDQG�PHW�GH�DDUG�YDQ�GH�FRSURGXFWHQ�HQ�KHW
ULVLFR�RS�YHURQWUHLQLJLQJ��'H�VSHFLILHNH�FKHPLVFKH�VDPHQVWHOOLQJ�HQ�EHPHVWHQGH�ZDDUGH�YDQ
GLJHVWDDW�LV�QDPHOLMN�PHGH�DIKDQNHOLMN�YDQ�GH�JHEUXLNWH�FRSURGXFWHQ�
(UYDULQJHQ�HQ�RQGHU]RHN�XLW�'HQHPDUNHQ�HQ�'XLWVODQG�ZLM]HQ�HURS�GDW�KHW�JHEUXLN�YDQ
GLJHVWDDW�DOV�PHVWVWRI�LQ�GH�ODQGERXZ�DDQPHUNHOLMNH�YRRUGHOHQ�NDQ�RSOHYHUHQ�YRRU�]RZHO
OHYHUDQFLHUV�YDQ�GLHUOLMNH�PHVW�DOV�JURQGJHEUXLNHUV��(HQ�UHFHQWH�'XLWVH�VWXGLH�ODDW�]LHQ�GDW�GH
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YRRUGHOHQ�LQ�GH�DJUR�NHWHQ�LQ�SRWHQWLH�KHW�JURRWVW�]LMQ�ELM�GH�H[SORLWDWLH�YDQ�HHQ�FR|SHUDWLHYH
ELRJDVLQVWDOODWLH��&%,�� �

2YHU�GH�NZDOLWHLW�HQ�WRHSDVVLQJVPRJHOLMNKHGHQ�YDQ�GLJHVWDDW�JHULFKW�RS�GH�1HGHUODQGVH
ODQGERXZ�LV�HFKWHU�ZHLQLJ�LQIRUPDWLH�EHVFKLNEDDU��'DDUGRRU�LV�PHQ�WHUXJKRXGHQG�LQ�KHW
JHEUXLN�HUYDQ��(U�RQWVWDDW�HHQ�YLFLHX]H�FLUNHO��]RODQJ�GH�RQ]HNHUKHLG�RYHU�DI]HWPRJHOLMNKHGHQ
YDQ�GLJHVWDDW�JURRW�LV��LV�PHQ�WHUXJKRXGHQG�PHW�LQYHVWHULQJHQ�LQ�ELRJDVLQVWDOODWLHV�RS�JURWHUH
VFKDDO�

��� 'RHOVWHOOLQJ
+HW�GRHO�YDQ�KHW�SURMHFW�ZDV�KHW�YHUZHUYHQ�YDQ�LQ]LFKW�LQ�GH�HLJHQVFKDSSHQ�HQ
WRHSDVVLQJVPRJHOLMNKHGHQ�YDQ�GLJHVWDDW�WHQ�EHKRHYH�YDQ�KHW�JHEUXLN�DOV�PHVWVWRI�LQ�GH
ODQGERXZ��+LHUWRH�LV�EHVFKLNEDUH�NHQQLV�URQGRP�GH�NZDOLWHLW�YDQ�GLJHVWDDW�JHwQYHQWDULVHHUG�LQ
]RZHO�1HGHUODQG�DOV�RQV�RPULQJHQGH�ODQGHQ��2S�JURQG�KLHUYDQ�ZRUGHQ�YRRU�]RJRHG�PRJHOLMN
WHHOWSURJUDPPD·V�RQWZLNNHOG��+HW�SURMHFW�EHRRJW�GDDUPHH�ELM�WH�GUDJHQ�DDQ�GH�HUYDULQJVNHQQLV
DDQJDDQGH�GH�WRHSDVVLQJVPRJHOLMNKHGHQ�YDQ�GLJHVWDDW�LQ�GH�ODQGERXZ�

������������������������������������������������
� �8PEDFK�'DQLHO��$������������%LRJDVJHPHLQVFKDIWVDQODJHQ�LQ�GHU�GHXWVFKHQ�/DQGZLUWVFKDIW��8QLYHUVLWlW�.DVVHO��.DVVHO�XQLYHUVLW\�SUHVV

*PE+��ZZZ�XSUHVV�XQL�NDVVHO�GH��
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� %HVFKLNEDDUKHLG�YDQ�NHQQLV�RYHU�GLJHVWDDW�HQ�EHPHVWLQJVZDDUGH
$DQJH]LHQ�GLW�SURMHFW�JHULFKW�LV�RS�KHW�YHU]DPHOHQ�YDQ�HUYDULQJVNHQQLV�HQ�GLHQW�WHU�YHUNULMJLQJ
YDQ�GUDDJYODN�ELM�RQGHUQHPHUV��LV�LQ�GH�HHUVWH�IDVH�YDQ�KHW�SURMHFW�JHZHUNW�DDQ�KHW�YHU]DPHOHQ
HU]DPHOHQ�YDQ�EHVFKLNEDUH�NHQQLV�RYHU�GH�EHPHVWLQJVNZDOLWHLW�YDQ�FR�YHUJLVWH�PHVW��+LHUWRH�LV
HHQ�JURRW�DDQWDO�EURQQHQ�LQ�1HGHUODQG��'HQHPDUNHQ�HQ�'XLWVODQG�DDQJHERRUG��YDULsUHQG�YDQ
YDNOLWHUDWXXU�HQ�ZHWHQVFKDSSHOLMNH�OLWHUDWXXU�WRW�FRUUHVSRQGHQWLH�PHW�GHVNXQGLJHQ��'H�DOJHPHQH
FRQFOXVLH�YDQ�GLW�]RHNSURFHV�OXLGW�GDW�GH�NHQQLV�EHSHUNW�EOLMIW�WRW�JOREDOH�HUYDULQJVNHQQLV�
• LQ��YHUJLVWH�PHVW�NRPW�VWLNVWRI�VQHOOHU�EHVFKLNEDDU�GDQ�LQ�QLHW�YHUJLVWH�PHVW�
• YDQ�FR�SURGXFWHQ�]LMQ�JHHQ�VLJQLILFDQWH�HIIHFWHQ�RS�GH�EHPHVWLQJVNZDOLWHLW�ZDDUJHQRPHQ��GLW

NDQ�WZHH�RRU]DNHQ�KHEEHQ��zI�HU�ZRUGW�QDXZHOLMNV�DDQGDFKW�DDQ�EHVWHHG��zI�GH�HIIHFWHQ�]LMQ
NOHLQ�HQ�GDDUGRRU�PRHLOLMN�]LFKWEDDU��

8LW�HHQ�DQDO\VH�YDQ�GH�HUYDULQJHQ�EOLMNW�R�D��GDW�GH�VSUHLGLQJ�LQ�WRWDDO�VWLNVWRIJHKDOWH�YDQ�PHVW
YHHO�JURWHU�LV�GDQ�KHW�VLJQLILFDQWH�YHUVFKLO�WXVVHQ�JHZRQH�PHVW�HQ�YHUJLVWH�PHVW��(Q�RPGDW�VOHFKWV
HHQ�EHSHUNW�DDQWDO�HUYDULQJVYHUJHOLMNLQJHQ�WXVVHQ�JHZRQH�PHVW�HQ�YHUJLVWH�PHVW�LV�XLWJHYRHUG�
NRPW�GDW�EHSHUNWH�YHUVFKLO�WXVVHQ�JHZRQH�PHVW�HQ�YHUJLVWH�PHVW�QLHW�VWHUN�QDDU�YRUHQ�

2PGDW�GXLGHOLMNH�LQIRUPDWLH�RYHU�VDPHQVWHOOLQJ�HQ�EHPHVWLQJVZDDUGH�YDQ�GLJHVWDDW�QD�FR�
YHUJLVWLQJ�RQWEUHHNW���LV�JHZHUNW�DDQ�HHQ�YRRUVSHOOLQJ�YDQ�GLJHVWDDWNZDOLWHLW�RS�EDVLV�YDQ�GH
VDPHQVWHOOLQJ�YDQ�FR�VXEVWUDWHQ�HQ�NHQQLV�YDQ�KHW�YHUJLVWLQJVSURFHV��'DDUELM�LV�KHW
YHUJLVWLQJVSURFHV�JHGHILQLHHUG�DOV�HHQ�SURFHV�GDW�RUJDQLVFKH�VWRI�RP]HW�LQ�ELRJDV��ZDDUELM
RUJDQLVFK�JHERQGHQ�VWLNVWRI�JHGHHOWHOLMN�ZRUGW�YULMJHPDDW�DOV�PLQHUDOH�VWLNVWRI��DPPRQLXP��
9HUYROJHQV�LV�RS�EDVLV�GDDUYDQ�HHQ�YRRUVSHOOLQJ�YDQ�GH�EHPHVWLQJVZDDUGH�JHJHYHQ��9ROJHQGH
KRRIGVWXNNHQ�JHYHQ�HHQ�ZHHUVODJ�YDQ�YRRUDO�GLH�ZHUNZLM]H�
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� (LJHQVFKDSSHQ�YDQ�FR�VXEVWUDWHQ
��� 6HOHFWLH�HQ�HLJHQVFKDSSHQ�YDQ�FR�VXEVWUDWHQ
2PZLOOH�YDQ�FRQFUHHWKHLG�YDQ�KHW�SURMHFW�LV�LQ�RYHUOHJ�PHW�GH�JURQGJHEUXLNHUV�HHQ�VHOHFWLH
JHPDDNW�YDQ�FR�SURGXFWHQ�ZDDUYDQ�GH�HLJHQVFKDSSHQ�HQ�HIIHFWHQ�RS�KHW�GLJHVWDDW�ZRUGHQ
RQGHU]RFKW��%LM�GLH�NHX]H�]LMQ�GH�YROJHQGH�VHOHFWLHFULWHULD�JHKDQWHHUG�

• SRWHQWLsOH�EHVFKLNEDDUKHLG
• KHW�ZHO�QLHW�YRRUNRPHQ�RS�GH�YRRUORSLJH�SRVLWLHYH�OLMVW�YDQ�FR�SURGXFWHQ�HQ�KHW

YRRUNRPHQ�RS�GH�'XLWVH�OLMVW
• YROGRHQGH�EUHGH�RSVSDQQLQJ�YDQ�KHW�VSHFWUXP�YDQ�GH�PRJHOLMNKHGHQ��GXV�]RZHO�ULVLFR�

YULMH�DOV�KRRJ�ULVLFR�PDWHULDOHQ��
'H�JHVHOHFWHHUGH�SURGXFWHQ�]LMQ�²�VDPHQ�PHW�EURQQHQ�ZDDUXLW�JHJHYHQV�EHWUHIIHQGH�GH
VDPHQVWHOOLQJ�]LMQ�JHKDDOG�²�ZHHUJHJHYHQ�LQ�GH�RQGHUVWDDQGH�WDEHOOHQ�

7DEHO����*HVHOHFWHHUGH�FR�VXEVWUDWHQ�HQ�JHEUXLNWH�EURQQHQ�YRRU�VDPHQVWHOOLQJ�
3ODQWDDUGLJH�FR�SURGXFWHQ�GLUHFW�DINRPVWLJ�YDQ�KHW�ODQG�]RQGHU�ULVLFR

&R�VXEVWUDDW %URQ�QHQ��YRRU�JHJHYHQV�VDPHQVWHOOLQJ

*UDV
0lKQHUW�HW�DO������
/LQNH�HQ�9ROOPHU������
+DQGERHN�0HONYHHKRXGHULM���

*UDVVLODJH
0lKQHUW�HW�DO������
%DVHUJD������
+DQGERHN�0HONYHHKRXGHULM���

6QLMPDLV 9HHYRHGHUWDEHO
+DQGERHN�0HONYHHKRXGHULM���

(QHUJLHPDwV *HHQ�JHJHYHQV�EHVFKLNEDDU �

0DLVVLODJH
/LQNH�HQ�9ROOPHU������
/LQNH�HQ�9ROOPHU������D
/LQNH�HQ�9ROOPHU������E

%LHWHQVLODJH /LQNH�HQ�9ROOPHU������
/LQNH�HQ�9ROOPHU������D

8L +DQGERHN�0HONYHHKRXGHULM���
%ORHPEROOHQ *HHQ�JHJHYHQV�EHVFKLNEDDU �

������������������������������������������������
� �9RRU�GLW�JHZDV�]LMQ�JHHQ�JHJHYHQV�EHVFKLNEDDU�JHYRQGHQ��$DQJHQRPHQ�ZRUGW�GDW�GH�VDPHQVWHOOLQJ�YDQ�HQHUJLHPDwV

PLQLPDDO�DIZLMNW�WHQ�RS]LFKWH�YDQ�VQLMPDwV�
� �9RRU�GLW�JHZDV�]LMQ�JHHQ�JHJHYHQV�EHVFKLNEDDU�JHYRQGHQ��$DQJHQRPHQ�ZRUGW�GDW�GH�VDPHQVWHOOLQJ�YDQ�EORHPEROOHQ

PLQLPDDO�DIZLMNW�WHQ�RS]LFKWH�YDQ�XLHQ�
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&R�VXEVWUDDW %URQ�QHQ��YRRU�JHJHYHQV�VDPHQVWHOOLQJ

.RRO]DDGVFKURRW
9HHYRHGHUWDEHO
+DQGERHN�0HONYHHKRXGHULM���
%DVHUJD������

7DEHO����*HVHOHFWHHUGH�FR�VXEVWUDWHQ�HQ�JHEUXLNWH�EURQQHQ�YRRU�VDPHQVWHOOLQJ��&R�
SURGXFWHQ��XLW�'XLWVH�OLMVW��PHW�DDQYDDUGEDDU�ULVLFR
&R�VXEVWUDDW %URQ�QHQ��YRRU�JHJHYHQV�VDPHQVWHOOLQJ
3ODQWDDUGLJ�DIYDO�]HWPHHOEHUHLGLQJ��]HWPHHO� 5RVFKNH������
$DUGDSSHOVWRRPVFKLOOHQ +DQGERHN�0HONYHHKRXGHULM���

%DVHUJD������

0HODVVH
/LQNH�HQ�9ROOPHU������D
%DVHUJD������
5RVFKNH������

%HUPJUDV � (OEHUVHQ�HW�DO������
9HWDIYDO %DVHUJD������

5RVFKNH������

7DEHO����*HVHOHFWHHUGH�FR�VXEVWUDWHQ�HQ�JHEUXLNWH�EURQQHQ�YRRU�VDPHQVWHOOLQJ��&R�
SURGXFWHQ��XLW�'XLWVH�OLMVW��PHW�KRRJ�ULVLFR�QLYHDX
&R�VXEVWUDDW %URQ�QHQ��YRRU�JHJHYHQV�VDPHQVWHOOLQJ
0DDJ��HQ�GDUPLQKRXG %DVHUJD������

'LHUOLMN�YHW
(OEHUVHQ�HW�DO������
,QIRPLO������
9HHYRHGHUWDEHO

6ODFKWDIYDO�YHUHQ��IORWDWLHVOLE� 5RVFKNH������
5HVWDXUDQW�HQ�NHXNHQDIYDO��6ZLOO� 5RVFKNH������

'H�VDPHQVWHOOLQJ�YDQ�GH�FR�VXEVWUDWHQ�YROJHQV�ERYHQJHQRHPGH�EURQQHQ�LV�ZHHUJHJHYHQ�LQ�GH
YROJHQGH�WDEHO�

������������������������������������������������
� �0HW�GH�JURQGJHEUXLNHUV�ZDV�KHW�SURGXFW�¶VORRWPDDLVHO·�JHVHOHFWHHUG��HFKWHU�GDDUYRRU�]LMQ�JHHQ�JHJHYHQV�EHVFKLNEDDU��GDDURP

LV�GH]H�FDWHJRULH�YHUYDQJHQ�GRRU�¶EHUPJUDV·�
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7DEHO����6DPHQVWHOOLQJ�JHVHOHFWHHUGH�FR�VXEVWUDWHQ
Weende (g/kg) Mineralen (g/kg)

 
Type C-osubstraat 

DS OS AS N Amm. P K Ca Mg

1 Gras 187 170 17 6.0 0.0 1.5 10.0 5.0 #N/A

2 Bermgras 314 228 86 6.3 0.0 1.7 9.7 5.5 #N/A

3 Grassilage 382 346 36 12.2 1.2 1.7 10.0 5.0 #N/A

4 Snijmais 864 852 12 13.6 0.0 2.8 3.5 0.2 1.0

5 Maissilage 340 320 20 4.4 0.6 2.8 3.5 0.2 1.0

6 Plantaardig afval zetmeelbereiding (zetmeel) 180 122 58 1.9 0.0 3.0 4.3 1.7 0.7

7 Bietensilage 209 193 16 4.9 0.5 0.6 5.5 0.4 0.2

8 Ui 115 112 4 2.4 0.0 0.3 0.1 0.2 0.0

9 Aardappelstoomschillen 144 68 76 3.4 0.3 2.9 26.5 2.1 1.1

10 Melasse 737 654 83 19.4 1.9 0.3 30.2 5.0 0.2

11 Koolzaadschroot 895 822 74 64.7 0.0 11.1 12.9 7.5 3.9

12 Maag- en darminhoud 147 125 22 3.1 0.8 0.8 0.7 2.5 0.2

13 Vetafval 49 44 5 1.1 0.5 0.1 0.1 0.8 0.2

14 Dierlijk vet 994 993 1 0.5 0.1 0.0 0.2 #N/A #N/A

15 Slachtafval(veren, flotatieslib) 347 316 31 29.0 2.9 0.3 0.1 0.3 0.1

16 Restaurant en keukenafval (Swill) 118 96 24 0.3 0.0 0.4 0.7 0.4 0.0

17 Runderdrijfmest 100 60 40 5.0 2.4 0.9 5.1 2.2 0.8

18 Varkensdrijfmest 100 70 30 8.0 4.5 2.0 7.0 2.5 1.2

gemiddelde 346 311 35 10.3 0.9 1.8 7.2 #N/A #N/A

standaardeviatie 308 305 28 15.4 1.3 2.5 8.7 #N/A #N/A

minimum 49 44 1 0.3 0.0 0.0 0.1 #N/A #N/A

maximum 994 993 86 64.7 4.5 11.1 30.2 #N/A #N/A
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��� %HUHNHQGH�GLJHVWDDWVDPHQVWHOOLQJ �

7DEHO����*HPLGGHOGH�VDPHQVWHOOLQJHQ�YDQ�GLJHVWDDW�WHQ�RS]LFKWH�YDQ�GULMIPHVW�
&RPSRQHQW 'ULMIPHVW 'LJHVWDDW 'XLWV�GLJHVWDDW �

2UJDQLVFKHVWRIJHKDOWH��J�NJ ����� ����� �����
7RWDDO�VWLNVWRIJHKDOWH��J1�NJ ��� ���� ����
0LQHUDDO�VWLNVWRIJHKDOWH��J1�NJ ��� ��� ���
)RVIDDWJHKDOWH��J3�NJ ��� ��� �
.DOLXPJHKDOWH��J.�NJ ��� ��� �

&RQVWDWHULQJHQ�
• %HUHNHQGH�GLJHVWDDWVDPHQVWHOOLQJ�YDOW�ELQQHQ�GH�UDQJH�YDQ�'XLWVH�ZDDUGHQ�
• 'H�VDPHQVWHOOLQJ�NHQW�HHQ�IOLQNH�EDQGEUHHGWH��SLQ�MH�QLHW�YDVW�RS�HHQ�YDVW�JHWDO�
• 'H�VDPHQVWHOOLQJ�YDQ�GLJHVWDDW�YHUVFKLOW�QLHW�KHHO�HUJ�WHQ�RS]LFKWH�YDQ�GULMIPHVW�
• $OOHHQ�KHW�RUJDQLVFKH�VWRIJHKDOWH�YDQ�GLJHVWDDW�LV�ODJHU�GDQ�GDW�YDQ�PHVW��HFKWHU�GH

RUJDQLVFKH�VWRI�LV�ZHO�VWDELHOHU�
'H�JURWH�VSUHLGLQJ�LQ�GH�'XLWVH�ZDDUGHQ�ZRUGW�ZDDUVFKLMQOLMN�YHURRU]DDNW�GRRU�YDULDWLHV�LQ
LQVWDOODWLH��HQ�SURFHVRQWZHUS��JURQGVWRIIHQ�HQ�PHHWPHWKRGHQ�

&R�VXEVWUDWHQ�KHEEHQ�YHUVFKLOOHQGH�HIIHFWHQ�RS�GH�VDPHQVWHOOLQJ�YDQ�KHW�GLJHVWDDW��,Q�7DEHO��
]LMQ�GH�FR�VXEVWUDWHQ�DDQJHJHYHQ�PHW�KHW�JURRWVWH�HIIHFW�RS�GH�JHKDOWHQ�DDQ�RUJDQLVFKH�VWRI�
VWLNVWRI��IRVIRU�HQ�NDOLXP�
������������������������������������������������

� �%HUHNHQLQJ�YDQ�GH�GLJHVWDDWVDPHQVWHOOLQJ��8LW�HHQ�JHPLGGHOGH�VDPHQVWHOOLQJ�YDQ�UXQGHU��HQ�YDUNHQVGULMIPHVW�HQ�GH�JHYRQGHQ
ZDDUGHQ�YRRU�GH�VDPHQVWHOOLQJ�YDQ�FR�VXEVWUDDW�LV�YRRU�YHUVFKLOOHQGH�PHVW�FR�VXEVWUDDWFRPELQDWLH�GH�GLJHVWDDWVDPHQVWHOOLQJ
EHUHNHQG�

9RRU�GH�PLQHUDOHQ�HQ�VSRUHQHOHPHQWHQ�]RDOV�3�HQ�.��GLH�KHW�YHUJLVWLQJVSURFHV�RQYHUDQGHUG�GRRUORSHQ��YROJW�KHW�JHKDOWH
LQ�KHW�GLJHVWDDW�GLUHFW�XLW�GH�VDPHQVWHOOLQJ�YDQ�PHVW�HQ�FR�VXEVWUDDW�

2UJDQLVFKH�VWRI�HQ�PLQHUDOH�HQ�RUJDQLVFKH�VWLNVWRI�YRUPHQ�KLHURS�HHQ�XLW]RQGHULQJ��(HQ�GHHO�YDQ�GH�RUJDQLVFKH�VWRI
ZRUGW�LQ�KHW�YHUJLVWLQJVSURFHV�RPJH]HW�LQ�&+ � �HQ�&2 � ��KHW�ELRJDV���GH�RUJDQLVFKHVWRIFRQFHQWUDWLH�QHHPW�GXV�DI��%LM�GH]H
RP]HWWLQJ�NRPW�HHQ�JHGHHOWH�YDQ�GH�RUJDQLVFK�JHERQGHQ�VWLNVWRI�YULM�DOV�PLQHUDOH�VWLNVWRI��+HW�JHKDOWH�DDQ�RUJDQLVFK
JHERQGHQ�VWLNVWRI�QHHPW�GXV�DI�HQ�KHW�JHKDOWH�DDQ�PLQHUDOH�VWLNVWRI�QHHPW�WRH��2P�GH]H�YHUDQGHULQJHQ�NZDQWLWDWLHI�WH
NXQQHQ�LQVFKDWWHQ�LV�GH�RUJDQLVFKHVWRI�RP]HWWLQJ�EHUHNHQG�XLW�GH�YHUKRXGLQJ�YDQ�GH�JHPHWHQ�PHWKDDQSURGXFWLH��YROJHQV�GH
HHUGHU�JHQRHPGH�OLWHUDWXXU�]RDOV�KLHUYRRU�JHQRHPG��HQ�GH�SRWHQWLsOH�PHWKDDQSURGXFWLH��DOV�DOOH�RUJDQLVFKH�VWRI�ZRUGW
DIJHEURNHQ���,Q�HHQ�DDQWDO�JHYDOOHQ�ZDV�GH�JHUDSSRUWHHUGH�PHWKDDQSURGXFWLH�KRJHU�GDQ�GH�WKHRUHWLVFK�EHUHNHQGH��,Q
GHUJHOLMNH�JHYDOOHQ�LV�GH�DIEUDDN�YDQ�RUJDQLVFKH�VWRI�RS�����JHVWHOG��RPGDW�XLW�GH�OLWHUDWXXU�GXLGHOLMN�EOLMNW�GDW�����
DIEUDDN�QRRLW�JHKDDOG�ZRUGW��(U�ZRUGW�QDPHOLMN�RRN�RUJDQLVFKH�VWRI�JHYRUPG�LQ�KHW�SURFHV�LQ�GH�YRUP�YDQ�PLFUR�
RUJDQLVPHQ��+HW]HOIGH�JHOGW�YRRU�HLZLWDIEUDDN��(HQ�DIEUDDN�YDQ������LV�WKHRUHWLVFK�RQPRJHOLMN�RPGDW�]LFK�LQ�GH�FHOOHQ
YDQ�GH�PLFUR�RUJDQLVPHQ�RRN�HLZLW�EHYLQGW��'LW�LV�LQ�RYHUHHQVWHPPLQJ�PHW�KHW�UHVWHUHQGH�JHKDOWH�YDQ�RUJDQLVFKH�VWLNVWRI
LQ�GH�´'XLWVHµ�GLJHVWDWHQ��]LH�7DEHO����

� �'H�JHWDOOHQ�LQ�GH�ODDWVWH�NRORP�]LMQ�DINRPVWLJ�XLW�HHQ�RQGHU]RHN�QDDU����QLHXZH�'XLWVH�FR�YHUJLVWLQJVLQVWDOODWLHV��:HLODQG
HW�DO��������%LRJDVDQODJHQ�����'DWHQEOlWWHU��)DFKDJHQWXU�1DFKZDFKVHQGH�5RKVWRIIH�	�%XQGHVIRUVFKXQJVDQVWDOW�I�U
/DQGZLUWVFKDIW��)$/���'XLWVODQG
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7DEHO����&R�VXEVWUDWHQ�PHW�GH�JURRWVWH�LQYORHG�RS�GH�JHKDOWHQ�DDQ�RUJDQLVFKH�VWRI�
VWLNVWRI��IRVIDDW�HQ�NDOLXP�QD�YHUJLVWLQJ�YDQ�����FR�VXEVWUDDW�PHW�����GULMIPHVW�
%HPHVWHQGH
VWRI

&R�VXEVWUDDW 'LJHVWDDW�XLW
YOHHVYDUNHQV�
GULMIPHVW
J�NJ

'LJHVWDDW
XLW

UXQGHU�
GULMIPHVW
J�NJ

9HUJLVWH
YOHHVYDUNHQV�
GULMIPHVW
J�NJ

9HUJLVWH
UXQGHU�
GULMIPHVW
J�NJ

2UJDQLVFKH
VWRI

0HODVVH
6QLMPDLV
.RRO]DDGVFKURRW
'LHUOLMN�YHW

����
����
����
����

����
����
����
����

�� ��

6WLNVWRI
�1�WRWDDO�

.RRO]DDGVFKURRW
6ODFKWDIYDO��YHUHQ�
IORWDWLHVOLE�

����
����

����
����

��� ���

0LQHUDOH
6WLNVWRI
�1+ �

��� �1�

.RRO]DDGVFKURRW
6ODFKWDIYDO��YHUHQ�
IORWDWLHVOLE�

����
����

����
����

��� ���

)RVIDDW
�3�

.RRO]DDGVFKURRW ��� ��� ��� ���

.DOLXP
�.�

0HODVVH
$DUGDSSHOVWRRP�
VFKLOOHQ

����
����

����
����

��� ���

&RQVWDWHULQJHQ�
� 9RRU�HHQ�YHUKRRJG�RUJDQLVFKH�VWRI�JHKDOWH�]LMQ�VQLMPDLV�RI�GLHUOLMN�YHW�KHW�EHVWH�WH

JHEUXLNHQ�
� 9RRU�YHUKRJLQJ�YDQ�VWLNVWRI�LV�VODFKWDIYDO�HHQ�JHVFKLNW�FR�VXEVWUDDW�
� (HQ�JURWH�YHUKRJLQJ�YDQ�KHW�IRVIRUJHKDOWH�NDQ�ZRUGHQ�EHUHLNW�PHW�WRHYRHJLQJ�YDQ

NRRO]DDGVFKURRW��PDDU�GLW�YHUKRRJW�WHYHQV�KHW�VWLNVWRIJHKDOWH�LQ�HHQ]HOIGH�PDWH�
� ,V�DOOHHQ�YHUKRJLQJ�YDQ�KHW�NDOLXPJHKDOWH�JHZHQVW�GDQ�]LMQ�DDUGDSSHOVWRRPVFKLOOHQ

GH�EHVWH�NHXV�
� 2YHU�KHW�DOJHPHHQ�JHOGW�GDW�YHWWHQ�HQ�VQLMPDLV�KHW�RUJDQLVFKH�VWRIJHKDOWH�YDQ�KHW

GLJHVWDDW�HIIHFWLHI�YHUKRJHQ�HQ�GDW�NRRO]DDGVFKURRW�KHW�PLQHUDOHQJHKDOWH��13.��YDQ
KHW�GLJHVWDDW�YHUKRRJW��=LMQ�EHLGH�JHZHQVW��GDQ�LV�PHODVVH�HHQ�JRHGH�NHXV��]LM�KHW�GDW
PHODVVH�QLHW�YHHO�IRVIRU�WRHYRHJW�

1%��'H]H�XLWNRPVWHQ�]LMQ�]HHU�JHYRHOLJ�YRRU�GH�VDPHQVWHOOLQJHQ�YDQ�GH�FR�VXEVWUDWHQ�]RDOV�GLH
LQ�GLW�RQGHU]RHN�JHYRQGHQ�]LMQ��'LW�JHOGW�ELMYRRUEHHOG�YRRU�GH�KRJH�13.�JHKDOWHV�LQ
NRRO]DDGVFKURRW��+HW�LV�]HHU�DDQ�WH�UDGHQ�RP�GH]H�H[WUHPH�ZDDUGHQ�QDGHU�WH�YHULILsUHQ�



�$JURWHFKQRORJ\�	�)RRG�,QQRYDWLRQV�%�9��/LG�YDQ�:DJHQLQJHQ�85��

� %HPHVWLQJVZDDUGH�GLJHVWDDW

��� %HUHNHQLQJVZLM]H�YDQ�GH�EHPHVWLQJVZDDUGH
'H�EHPHVWHQGH�ZDDUGH�LV�EHUHNHQG�YRRU�GH�QXWULsQWHQ�1��3��.��&D�HQ�0J��HQ�YRRU�RUJDQLVFKH
VWRI��2PGDW�GH�EHPHVWHQGH�ZDDUGH�RRN�DIKDQNHOLMN�LV�YDQ�GH�WRHGLHQLQJVPHWKRGH��KHW
WRHGLHQLQJVWLMGVWLS��GH�JURQGVRRUW�HQ�KHW�JHZDV�]LMQ�RRN�GH]H�IDFWRUHQ�LQ�GH�EHUHNHQLQJHQ
EHWURNNHQ��]LH�RRN�7DEHO���
'H�EHPHVWHQGH�ZDDUGH�YDQ�HHQ�VWRI�YRRU�HHQ�QXWULsQW�LV�JHGHILQLHHUG�DOV�KHW�JHKDOWH�DDQ�GDW
QXWULsQW�LQ�GH�VWRI�PDDO�GH�ZHUNLQJVFRsIILFLHQW��'H�ZHUNLQJVFRsIILFLHQW�JHHIW�GH�UHODWLHYH
EHPHVWHQGH�ZDDUGH�DDQ�YDQ�HHQ�QXWULsQW�LQ�HHQ�VWRI�WHQ�RS]LFKWH�YDQ�GDW�QXWULsQW�LQ�HHQ
VWDQGDDUG�NXQVWPHVWVWRI��'H�EHPHVWHQGH�ZDDUGH�DDQ�RUJDQLVFKH�VWRI�LV�JHGHILQLHHUG�DOV�KHW
JHKDOWH�DDQ�EHVWHQGLJH�RUJDQLVFKH�VWRI��GDW�ZLO�]HJJHQ�GDW�GHHO�YDQ�GH�RUJDQLVFKH�VWRI�GDW�ppQ�MDDU
QD�WRHGLHQLQJ�QRJ�QLHW�LV�DIJHEURNHQ�
9RRU�GH�EHUHNHQLQJ�YDQ�GH�EHPHVWHQGH�ZDDUGH�YDQ�GLJHVWDWHQ�]LMQ�GH�ZHUNLQJVFRsIILFLHQWHQ
JHEUXLNW�GLH�]LMQ�JHSXEOLFHHUG�GRRU�KHW�3UDNWLMNRQGHU]RHN��+DQGERHN�PHONYHHKRXGHULM�
$GYLHVEDVLV�YRRU�GH�EHPHVWLQJ�YDQ�DNNHUERXZ��HQ�YROOHJURQGVJURHQWHJHZDVVHQ��UHI���
7DEHO����*HDQDO\VHHUGH�WRHSDVVLQJVVYRUPHQ�YRRU�GH�GLJHVWDWHQ
*HZDV $DQZHQGLQJVPHWKRGH $DQZHQGLQJVWLMGVWLS *URQGVRRUW
JUDV LQMHFWLH

]RGHEHPHVWLQJ
ERYHQJURQGV
LQUHJHQHQ
VOHHSYRHWHQ

YRRU�HHUVWH�VQHGH
QD�HHUVWH�VQHGH

]DQG
NOHL
]DQG
NOHL

PDwV LQMHFWLH

SORHJHQ
FXOWLYDWRU

DSULO
IHEUXDUL�PDDUW
DSULO
IHEUXDUL�PDDUW
DSULO
IHEUXDUL�PDDUW

RYHULJH
JHZDVVHQ �

LQMHFWLH
SORHJHQ
FXOWLYDWRU

PDDUW�DSULO
PDDUW�DSULO
PDDUW�DSULO

ZLQWHUJUDDQ LQ�JHZDV YRRUMDDU
������������������������������������������������
� �+LHURQGHU�YHUVWDDQ�ZH�JUDDQ��DDUGDSSHOHQ��ELHWHQ�HQ�EORHPEROOHQ��GH�JHZDVVHQ�GLH�VDPHQ�PHW�GH�JURQGJHEUXLNHUV�]LMQ

JHVHOHFWHHUG��



�$JURWHFKQRORJ\�	�)RRG�,QQRYDWLRQV�%�9��/LG�YDQ�:DJHQLQJHQ�85 ��

��� 5HVXOWDWHQ�EHUHNHQLQJHQ
����� %HPHVWHQGH�ZDDUGH�3��.��&D�HQ�0J
9RRU�GH�QXWULsQWHQ�3��.��&D�HQ�0J�LQ�PHVW�JHOGW�LQ�SULQFLSH�DOWLMG�HHQ�EHPHVWHQGH�ZDDUGH�YDQ
�����WHQ�RS]LFKWH�YDQ�NXQVWPHVWVWRIIHQ��$IKDQNHOLMN�YDQ�GH�WRHGLHQLQJVPHWKRGH��GLHS�LQZHUNHQ
YV��RQGLHS�LQZHUNHQ��NDQ�GH�ZHUNLQJ�RS�NRUWH�WHUPLMQ�VRPV�ODJHU�]LMQ�GDQ�GLH�YDQ�NXQVWPHVW�
PDDU�RS�ODQJHUH�WHUPLMQ�NRPW�ZHO�DOWLMG������EHVFKLNEDDU�
'H�EHPHVWHQGH�ZDDUGH�YRRU�3��.��&D�HQ�0J�YHUDQGHUW�QLHW�GRRU�YHUJLVWLQJ�HQ�LV�GDQ�RRN�KHW
JHZRJHQ�JHPLGGHOGH�YDQ�GH�ZDDUGHQ�YDQ�GH�JURQGVWRIIHQ��*URQGVWRIIHQ�YRRU�FRYHUJLVWLQJ
NXQQHQ�]RZHO�ULMNHU�DOV�DUPHU�DDQ�3��.��&D�HQ�RI�0J�]LMQ�GDQ�GULMIPHVW��DIKDQNHOLMN�YDQ�GH
KHUNRPVW��PDDU�YRRUQDPHOLMN�YDQ�KHW�JHKDOWH�DDQ�GURJH�VWRI��(HQ�JURRW�DDQGHHO�YDQ�JURQGVWRIIHQ
PHW�HHQ�KRRJ�JHKDOWH�DDQ�ppQ�RI�PHHU�QXWULsQWHQ�NDQ�OHLGHQ�WRW�HHQ�GLJHVWDDW�PHW�HHQ�]HHU�KRRJ
JHKDOWH�DDQ�3������NRRO]DDGVFKURRW�JHHIW�E�Y��HHQ�WLHQ�NHHU�]R�KRRJ�JHKDOWH�DDQ�3�DOV
UXQGHUGULMPHVW��RI�.������PHODVVH�JHHIW�E�Y��HHQ�YLMI�NHHU�]R�KRRJ�JHKDOWH�DDQ�.�DOV
UXQGHUGULMIPHVW���'H]H�GLJHVWDWHQ�KHEEHQ�LQ�SULQFLSH�HHQ�KRJH�EHPHVWHQGH�ZDDUGH��PDDU�GRRU
KXQ�RQHYHQZLFKWLJH�VDPHQVWHOOLQJ��EHSHUNWH�JHEUXLNVPRJHOLMNKHGHQ�
(HQ�DDQWDO�JURQGVWRIIHQ��]RDOV�GLHUOLMN�YHW�HQ��PDDJ��HQ�GDUPLQKRXG��EHYDW�MXLVW�ODJH�JHKDOWHQ�DDQ
QXWULsQWHQ��+HW�ELMPHQJHQ�YDQ�GH]H�VWRIIHQ�JHHIW�ODJHUH�QXWULsQWHQJHKDOWHQ�LQ�KHW�GLJHVWDDW�LQ
YHUJHOLMNLQJ�PHW�GULMIPHVW��'LW�EHSHUNW�GH�EHPHVWHQGH�ZDDUGH�YDQ�KHW�GLJHVWDDW�]RGDQLJ�GDW�GH
DI]HW�KLHUYDQ�SUREOHPDWLVFK�NDQ�ZRUGHQ�
����� %HPHVWHQGH�ZDDUGH�1
7LMGHQV�YHUJLVWLQJ�ZRUGHQ�HLZLWWHQ�DIJHEURNHQ�HQ�ZRUGW�GXV�1�RUJDQLVFK�RPJH]HW�LQ�1�PLQHUDDO�
%LM�HPLVVLH�DUPH�WRHGLHQLQJ�LV�GH�EHPHVWHQGH�ZDDUGH�YDQ�1�PLQHUDDO�KRJHU�GDQ�GLH�YDQ�1�
RUJDQLVFK��]RGDW�HHQ�KRJHUH�EHPHVWHQGH�ZDDUGH�YDQ�1�LQ�GLJHVWDWHQ�PDJ�ZRUGHQ�YHUZDFKW��LQ
YHUJHOLMNLQJ�PHW�GH�JURQGVWRIIHQ�
9DQ�1�PLQHUDDO�PDJ�YHUZDFKW�ZRUGHQ�GDW�GH�EHPHVWHQGH�ZDDUGH�RQDIKDQNHOLMN�LV�YDQ�GH�YHUGHUH
VDPHQVWHOOLQJ�YDQ�PHVW�RI�GLJHVWDDW��'H�EHPHVWHQGH�ZDDUGH�LV�ZHO�VWHUN�DIKDQNHOLMN�YDQ�GH
WRHGLHQLQJVPHWKRGH��KHW�WLMGVWLS�YDQ�WRHGLHQLQJ��GH�JURQGVRRUW�HQ�KHW�JHZDV�
'H�ZHUNLQJVFRsIILFLsQW��EHPHVWHQGH�ZDDUGH��YDQ�RUJDQLVFK�1�LV�PLQGHU�GXLGHOLMN��GH]H�KDQJW�DI
YDQ�GH�DIEUDDNVQHOKHLG�YDQ�RUJDQLVFK�PDWHULDDO�LQ�GH�ERGHP�HQ�GLH�]RX�NXQQHQ�YHUDQGHUHQ�GRRU
YHUJLVWLQJ��+HW�OLMNW�ZDDUVFKLMQOLMN�GDW�GH�DIEUDDNVQHOKHLG�YDQ�HLZLWWHQ�QLHW�VWHUN�YHUVFKLOW�WXVVHQ
YHUVFKLOOHQGH�JURQGVWRIIHQ��PDDU�GH�YUDDJ�LV�RI�GH�HLZLWWHQ�LQ�GLJHVWDWHQ�QLHW�ODQJ]DPHU�DIEUHNHQ
HQ�GH�EHPHVWHQGH�ZDDUGH�GDDUGRRU�ODJHU�LV��+LHURYHU�]LMQ�JHHQ�KDUGH�JHJHYHQV�EHNHQG��'DDURP
LV�PHW�GH�YROJHQGH�DDQQDPHV�JHUHNHQG�
• (U�LV�JHNR]HQ�RP�WH�UHNHQHQ�PHW�GH�EHPHVWHQGH�ZDDUGHQ�]RDOV�RSJHJHYHQ�YRRU

UXQGHUGULMIPHVW�HQ�YDUNHQVGULMIPHVW��ZHUN]DPH�IUDFWLH�DIKDQNHOLMN�YDQ�PHWKRGH��WLMGVWLS�
JURQGVRRUW�HQ�JHZDV��YRRU�1�PLQHUDDO�HQ�YRRU�1�RUJDQLVFK��9RRU�1�RUJDQLVFK�LV�RRN
JHUHNHQG�PHW�����YDQ�GH�RSJHJHYHQ�ZDDUGHQ��DOV�YRRUEHHOG�YRRU�HHQ�EHUHNHQLQJ�YRRU�GH



�$JURWHFKQRORJ\�	�)RRG�,QQRYDWLRQV�%�9��/LG�YDQ�:DJHQLQJHQ�85��

YHURQGHUVWHOOLQJ�GDW�HLZLWWHQ�LQ�GLJHVWDDW�UHVLVWHQWHU�]LMQ�WHJHQ�DIEUDDN�GDQ�GH�HLZLWWHQ�LQ�GH
RRUVSURQNHOLMNH�JURQGVWRIIHQ�

• 'H�EHPHVWHQGH�ZDDUGH�YDQ�1�RUJDQLVFK�LV�JHGHILQLHHUG�DOV�KHW�SHUFHQWDJH��1�RUJDQLVFK�GDW
ELQQHQ�ppQ�MDDU�EHVFKLNEDDU�NRPW�

• (U�LV�HFKWHU�RRN�QRJ�HHQ�UHVWZDDUGH�GLH�RS�ODQJHUH�WHUPLMQ�EHVFKLNEDDU�NDQ�NRPHQ��9RRU
DNNHUERXZJHZDVVHQ�RS�SHUFHOHQ�ZDDU�DO�ODQJHUH�WLMG�UHJHOPDWLJ�RUJDQLVFKH�PHVW�WRHJHGLHQG
ZRUGW��ZRUGW�GH�EHPHVWHQGH�ZDDUGH�YDQ�1�RUJDQLVFK�PD[LPDDO�YHUGXEEHOG�

• 9HUJLVWLQJ�OHLGW�WRW�HHQ�YHUEHWHUGH�EHVFKLNEDDUKHLG�YDQ�VWLNVWRI�HQ�GXV�WRW�HHQ�KRJHUH
EHPHVWHQGH�ZDDUGH�YDQ�VWLNVWRI��2QGHU�GH�KXLGLJH�DDQQDPHQ�ZRUGW�GH�ZHUNLQJVFRsIILFLsQW
YDQ�GH�VWLNVWRI�ELM�HPLVVLHDUPH�WRHSDVVLQJ��LQMHFWLH��RI�HYW��PHW�]RGHEHPHVWLQJ���LQ�KHW
JURHLVHL]RHQ�PHW�RQJHYHHU�����YHUKRRJG��2YHU�GH�DIEUDDN�YDQ�HLZLW�WLMGHQV�GH�YHUJLVWLQJ�HQ
GH�ZHUN]DDPKHLG�YDQ�1�RUJDQLVFK�XLW�GLJHVWDDW�EHVWDDW�HFKWHU�QRJ�]R�YHHO�RQGXLGHOLMNKHLG�GDW
GLW�FLMIHU�]HHU�RQ]HNHU�LV��7RHYRHJLQJ�YDQ�DQGHUH�JURQGVWRIIHQ��ELMYRRUEHHOG�YHWWHQ�
]HWPHHODIYDO��DDUGDSSHOVWRRPVFKLOOHQ��OHLGW�LQ�KHW�DOJHPHHQ�WRW�HHQ�NOHLQH�YHUODJLQJ�YDQ�KHW
VWLNVWRIJHKDOWH��HQ�EHPHVWHQGH�ZDDUGH��GRRU�GH�DIZH]LJKHLG�YDQ�1�PLQHUDDO�LQ�GH�JURQGVWRI�
2RN�YRRU�VWLNVWRI�NDQ�WRHYRHJLQJ�YDQ�DQGHUH�JURQGVWRIIHQ�]RZHO�YHUKRJLQJ�DOV�YHUODJLQJ�YDQ
GH�EHPHVWHQGH�ZDDUGH�JHYHQ��'LW�LV�DIKDQNHOLMN�YDQ�KHW�VWLNVWRIJHKDOWH�YDQ�GH�WRHYRHJLQJ��ZDW
LQ�KRJH�PDWH�GRRU�KHW�JHKDOWH�DDQ�GURJH�VWRI�EHSDDOG�ZRUGW�HQ�YHUGHU�DIKDQNHOLMN�LV�YDQ�KHW
PDWHULDDO�]HOI�

'H�YROJHQGH�WDEHOOHQ�JHYHQ�HHQ�RYHU]LFKW�YDQ�GH�YHUVFKLOOHQGH�ZHUNLQJVFRsIILFLsQWHQ�]RDOV�]H�LQ
GH�SUDNWLMN�ZRUGHQ�JHKDQWHHUG�

7DEHO����:HUNLQJVFRsIILFLsQWHQ�VWLNVWRI�YRRU�JUDV
gras

injectie zodebem bovengr inregenen sleepvoet

voor 1e snede na 1e snede

zand klei zand klei

werkingscoëfficient N-

mineraal

0.92 0.76 0.72 0.64 0.76 0.28 0.66 0.62

werkingscoëfficient N-

organisch

0.28 0.24 0.18 0.16 0.24 0.24 0.24 0.24
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7DEHO����:HUNLQJVFRsIILFLsQWHQ�VWLNVWRI�YRRU�DQGHUH�JHZDVVHQ
mais winter-

graan

overig

injectie ploegen cultivator injectie ploegen cultivator

april feb/maart april feb/maart april feb/maart voorjaar maart/apr maart/apr maart/apr

werkingscoëfficient

N-mineraal

0.97 0.78 0.87 0.7 0.76 0.6 0.7 0.95 0.85 0.75

werkingscoëfficient

N-organisch

0.3 0.24 0.3 0.24 0.3 0.24 0.3 0.3 0.3 0.3

$OJHPHQH�FRQFOXVLHV�
• 'H�YHUKRJLQJ�YDQ�GH�EHPHVWHQGH�ZDDUGH�YRRU�1�NRPW�DOOHHQ�WRW�ZDDUGH�ELM�HHQ�HIILFLsQWH

WRHSDVVLQJ��'RRU�HHQ�YHUKRRJG�DDQGHHO�1�PLQHUDDO�ZRUGHQ�GH�VWLNVWRIYHUOLH]HQ�RRN�UHODWLHI
JURWHU�ELM�QLHW�HPLVVLHDUPH�WRHSDVVLQJHQ�HQ�ELM�WRHSDVVLQJ�EXLWHQ�KHW�JURHLVHL]RHQ�

• 'H�EHPHVWHQGH�ZDDUGH�YDQ�GH�GLJHVWDWHQ�YRRU�1�LV�UHODWLHI�KRRJ�GRRU�RP]HWWLQJ�YDQ�1�
RUJDQLVFK�LQ�1�PLQHUDDO��'H]H�RP]HWWLQJ�LV�VWHUN�DIKDQNHOLMN�YDQ�KHW�JLVWLQJVSURFHV�HQ
GDDUGRRU�PRHLOLMN�YRRUVSHOEDDU��3URIHVVLRQHHO�EHKHHU�YDQ�GH�YHUJLVWLQJVLQVWDOODWLH��GDW�GRRU
PLGGHO�YDQ�SURFHVPRQLWRULQJ�HQ�VWXULQJ�YDQ�HVVHQWLsOH�SURFHVSDUDPHWHUV�HUYRRU�]RUJ�GUDDJW
GDW�KHW�YHUJLVWLQJVSURFHV�RSWLPDDO�YHUORRSW���NDQ�KLHUDDQ�ELMGUDJHQ�

• (U�EHVWDDW�RQ]HNHUKHLG�RYHU�GH�EHPHVWHQGH�ZDDUGH�YDQ�1�RUJDQLVFK�LQ�GLJHVWDWHQ��PDDU�RRN
RYHU�GH�EHPHVWHQGH�ZDDUGH�YDQ�1�RUJDQLVFK�LQ�UXZH�GULMIPHVW�EHVWDDW�JHHQ�HHQVOXLGHQG
RRUGHHO�

• +HW�KRJH�JHKDOWH�DDQ�1�PLQHUDDO�YDQ�GLJHVWDWHQ�PDDNW�GH]H�SURGXFWHQ�JHYRHOLJHU�YRRU
VWLNVWRIYHUOLH]HQ��ZDDUGRRU�HPLVVLHDUPH�RSVODJ�HQ�WRHSDVVLQJ�QRJ�EHODQJULMNHU�LV�GDQ�YRRU
UXZH�PHVW�

����� %HPHVWHQGH�ZDDUGH�RUJDQLVFKH�VWRI�
2QGHU�GH�EHPHVWHQGH�ZDDUGH�YDQ�RUJDQLVFKH�VWRI�ZRUGW�YHUVWDDQ�GH�IUDFWLH�RUJDQLVFKH�VWRI�GLH��
MDDU�QD�WRHGLHQLQJ�QRJ�QLHW�DIJHEURNHQ�LV��9RRU�RUJDQLVFKH�VWRI�LQ�UXQGHUGULMIPHVW�ZRUGW�GRRU
GHVNXQGLJHQ�HHQ�EHPHVWHQGH�ZDDUGH�YDQ�����DDQJHKRXGHQ��YRRU�RUJDQLVFKH�VWRI�LQ
YDUNHQVGULMIPHVW������9RRU�GLJHVWDWHQ�YDQ�PHVW�]LMQ�JHHQ�FLMIHUV�EHNHQG��YRRU�GLJHVWDWHQ�YDQ
DQGHUH�VWRIIHQ�RRN�QLHW��%RYHQGLHQ�]LMQ�YRRU�YHHO�JURQGVWRIIHQ�RRN�JHHQ�JHJHYHQV�RYHU�GH
DIEUDDNVQHOKHLG�YDQ�GH�RUJDQLVFKH�VWRI�QD�LQZHUNHQ�LQ�GH�ERGHP�EHVFKLNEDDU��9RRU�YHUV�JUDV
ZRUGW�HHQ�DIEUDDNVQHOKHLG�YDQ�����ELQQHQ���MDDU�DDQJHKRXGHQ�
2S�EDVLV�YDQ�DOOHV�ZDW�EHNHQG�LV�YRRU�GLW�VRRUW�SURFHVVHQ�LV�KHW�]HHU�ZDDUVFKLMQOLMN�GDW�RUJDQLVFKH
VWRI�LQ�GLJHVWDWHQ�UHVLVWHQWHU�LV�GDQ�RUJDQLVFKH�VWRI�LQ�GH�JURQGVWRIIHQ��GH�PDNNHOLMN�DIEUHHNEDUH
VWRIIHQ�]LMQ�LPPHUV�DO�DIJHEURNHQ�WLMGHQV�GH�YHUJLVWLQJ��'H�EHPHVWHQGH�ZDDUGH�YRRU�GH
RYHUJHEOHYHQ�RUJDQLVFKH�VWRI�LV�GXV�KRJHU�]LMQ�GDQ�GLH�LQ�GH�JURQGVWRIIHQ��'DDURP�LV�JHUHNHQG
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PHW�HHQ�EHPHVWHQGH�ZDDUGH�YDQ�����HQ�HHQ�EHPHVWHQGH�ZDDUGH�YDQ������RYHUHHQ�NRPHQG�PHW
HHQ�DIEUDDN�YDQ�����HQ�����YDQ�GH�RUJDQLVFKH�VWRI�LQ�KHW�GLJHVWDDW�
+HW�OLMNW�RS�KHW�HHUVWH�JH]LFKW�QLHW�ZDDUVFKLMQOLMN�GDW�GH�EHPHVWHQGH�ZDDUGH�YDQ�GH�RUJDQLVFKH
VWRI�LQ�YHUJLVWH�UXQGHUGULMIPHVW�DQGHUV�LV�GDQ�GLH�LQ�YHUJLVWH�YDUNHQVGULMIPHVW��$OV�YRRU
YDUNHQVGULMIPHVW�HFKWHU�HHQ�EHPHVWHQGH�ZDDUGH�YDQ�����DDQJHKRXGHQ�ZRUGW�HQ�ELM�YHUJLVWLQJ
PLQGHU�GDQ�����YDQ�GH�RUJDQLVFKH�VWRI�DIJHEURNHQ�ZRUGW��GDQ�]RX�ELM�HHQ�EHPHVWHQGH�ZDDUGH
YDQ�����YRRU�KHW�GLJHVWDDW�GH�EHPHVWHQGH�ZDDUGH�YDQ�RUJDQLVFKH�VWRI�LQ�YDUNHQVGULMIPHVW�GRRU
YHUJLVWLQJ�YHUKRRJG�ZRUGHQ��'LW�PDJ�XLWJHVORWHQ�JHDFKW�ZRUGHQ�HQ�YRRU�YDUNHQVGULMIPHVW�LV
JHUHNHQG�PHW�HHQ�EHPHVWHQGH�ZDDUGH�YDQ�����HQ�YDQ������'H�EHPHVWHQGH�ZDDUGH�YDQ�GH
RUJDQLVFKH�VWRI�LV�QLHW�DIKDQNHOLMN�YDQ�WRHGLHQLQJ��ERGHP�RI�JHZDV�

&RQFOXVLHV�FRQVWDWHULQJHQ�
� %LM�YHUJLVWLQJ�ZRUGW�RUJDQLVFKH�VWRI�DIJHEURNHQ��PHW�DOV�JHYROJ�HHQ�YHUODJLQJ�YDQ�KHW

JHKDOWH�DDQ�RUJDQLVFKH�VWRI�LQ�KHW�GLJHVWDDW�WHQ�RS]LFKWH�YDQ�PHVW�FR�VXEVWUDDW�
7RHYRHJLQJ�YDQ�FR�VXEVWUDWHQ�OHLGW�QLHW�SHU�GHILQLWLH�WRW�HHQ�KRJHU�RUJDQLVFKH
VWRIJHKDOWH��$OOHHQ�WRHYRHJLQJ�YDQ�VWRIIHQ�PHW�HHQ�KRRJ�JHKDOWH�DDQ�PRHLOLMN
DIEUHHNEDUH�RUJDQLVFKH�VWRI��]RDOV�PHODVVH�HQ�VQLMPDLV��UHVXOWHHUW�LQ�HHQ�YHUKRJLQJ
YDQ�KHW�JHKDOWH�DDQ�RUJDQLVFKH�VWRI�LQ�KHW�GLJHVWDDW��$OV�GH]H�GLJHVWDWHQ�WHYHQV�KRJH
JHKDOWHQ�DDQ�QXWULsQWHQ�EHYDWWHQ��ELMYRRUEHHOG�NRRO]DDGVFKURRW��NXQQHQ�]H�VOHFKWV
LQ�EHSHUNWH�KRHYHHOKHLG�DOV�PHVWVWRI�DDQJHZHQG�ZRUGHQ�

� 'H�PHHVWH�FR�VXEVWUDWHQ�JHYHQ�HHQ�EHPHVWHQGH�ZDDUGH�YHUJHOLMNEDDU�PHW�RI�ODJHU
GDQ�YHUJLVWH�PHVW��QXWULsQWHQ�ZRUGHQ�YHUGXQG�GRRU�GH�FR�VXEVWUDWHQ��

� 'H�WRWDOH�EHPHVWHQGH�ZDDUGH�YDQ�FR�YHUJLVWH�PHVW�LV�DOWLMG�JURWHU�GDQ�GLH�YDQ�GH
PHVW��LPPHUV��GH�FR�VXEVWUDWHQ�YRHJHQ�QXWULsQWHQ�WRH��GRRU�YHUJLVWLQJ�EOLMYHQ�GH
QXWULsQWHQ�EHKRXGHQ��EHVFKLNEDDUKHLG�YDQ�VWLNVWRI�YHUEHWHUW��
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� .LHPGRGLQJ�GRRU�DQDHUREH�YHUJLVWLQJ
%HODQJULMNH�IDFWRUHQ�GLH�GH�PDWH�YDQ�NLHPGRGLQJ�WLMGHQV�KHW�YHUJLVWLQJVSURFHV�EHSDOHQ�]LMQ�

- 6RRUW�RUJDQLVPH��EDFWHULH��YLUXV��]DDG�
- 3URFHVWHPSHUDWXXU��PHVRILHO��WKHUPRILHO�
- 9HUEOLMIWLMG�LQ�GH�UHDFWRU��FRQWLQX��EDWFK�

��� 'LHUSDWKRJHQHQ�
'LHUSDWKRJHQHQ�NXQQHQ�YLD�PHVW�HQ�FR�VXEVWUDWHQ�YDQ�GLHUOLMNH�RRUVSURQJ��VZLOO��VODFKWDIYDO��«�
LQ�HHQ�YHUJLVWLQJVLQVWDOODWLH�WHUHFKW�NRPHQ��,Q�UHODWLH�WRW�YRONVJH]RQGKHLG�HQ�YHWHULQDLUH�HLVHQ�]LMQ
RQGHU�DQGHUH�GH�YROJHQGH�EDFWHULsQ�HQ�YLUXVVHQ�YDQ�EHODQJ��0RHQ���������6DOPRQHOOD�GXEOLQ�
&DPSLOREDFWHU�MHMXQL��(��FROL��&ORVWULGLXP�ERWXOLQXP��$XMHV]N\��9DUNHQVSHVW��3DUYR�YLULGDH�HQ
0RQG��HQ�.ODXZ]HHU��2RN�RS�GH�OLMVW�YDQ�SULRULWDLUH�GLHUSDWKRJHQHQ�VWDDQ�SDUDVLHWHQ��]RDOV�GH
GDUPZRUP�ELM�YDUNHQV��$VFDULV�VXXP���,Q�RQGHU]RHN�QDDU�K\JLsQLVFKH�NZDOLWHLW�YDQ�SURGXFWHQ
ZRUGHQ�6DOPRQHOOD�HQ�(QWHURFRFFL�ZHO�JHEUXLNW�DOV�LQGLFDWRU�RUJDQLVPH�RPGDW�KHW�SUDNWLVFK
RQPRJHOLMN�LV�DOOH�DDQZH]LJH�SDWKRJHQHQ�WH�GHWHFWHUHQ��%|KP��������
9HHO�RQGHU]RHN�QDDU�GH�RYHUOHYLQJVNDQVHQ�YDQ�GLHUSDWKRJHQHQ�WLMGHQV�FRYHUJLVWLQJ�LV�XLWJHYRHUG
GRRU�%|KP���������%HQGL[HQ���������6WUDXFK��������HQ�2OVHQ�HQ�/DUVHQ���������'H�EHYLQGLQJHQ
YDQ�GH]H�RQGHU]RHNHUV�NRPHQ�JRHG�PHW�HONDDU�RYHUHHQ�]RGDW�HU�HHQ�GXLGHOLMN�EHHOG�EHVWDDW�YDQ
GH�LQYORHG�YDQ�YHUJLVWLQJ�RS�GH�RYHUOHYLQJ�YDQ�GLHUSDWKRJHQHQ�
'H�PHHVWH�YHJHWDWLHYH�EDFWHULsQ�RYHUOHYHQ�PHVRILHOH�YHUJLVWLQJ�����&��ODQJHU�GDQ�HHQ�GDJ�HQ
WKHUPRILHOH�YHUJLVWLQJ��YDQDI����&��PLQGHU�GDQ�HHQ�XXU��(HQ�HQNHOH��6WUHSWRFRFFXV�IDHFDOLV�
RYHUOHHIW�LQ�HHQ�WKHUPRILHOH�UHDFWRU�ODQJHU�GDQ�HHQ�XXU��6SRUHQYRUPHQGH�EDFWHULsQ�RYHUOHYHQ�LQ
KHW�DOJHPHHQ�]RZHO�PHVRILHOH�DOV�WKHUPRILHOH�YHUJLVWLQJ�
9LUXVVHQ�YHUWRQHQ�LQ�KHW�DOJHPHHQ�HHQ�YHUJHOLMNEDUH�WHPSHUDWXXUJHYRHOLJKHLG�DOV�EDFWHULsQ�
KRHZHO�GH�RYHUOHYLQJVWLMG�YDQ�YLUXVVHQ�RQGHU�PHVRILHOH�RPVWDQGLJKHGHQ�LHWV�NRUWHU�LV�GDQ�YDQ
EDFWHULsQ��(HQ�HQNHO�YLUXV��%RYLQH�3DUYRYLUXV��NDQ�RQGHU�WKHUPRILHOH�RPVWDQGLJKHGHQ�RQJHYHHU
HHQ�GDJ�RYHUOHYHQ�

(HQ�SDVWHXULVDWLHVWDS�OLMNW�QRRG]DNHOLMN�HQ�RS�EDVLV�YDQ�JHQRHPGH�EHYLQGLQJHQ�DIGRHQGH�

��� 3ODQWSDWKRJHQHQ�HQ�RQNUXLG]DGHQ�
9DQ�EHODQJ�]LMQ�E�Y��GH�]LHNWHYHUZHNNHUV�GLH�DDUGDSSHOPRHKHLG��]ZDUWEHQLJKHLG�HQ�VWHQJHOQDURW
YHURRU]DNHQ��9ROJHQV�(OHPD�H�D���������]LMQ�GH�YROJHQGH�RQNUXLGVRRUWHQ�SULRULWDLU�YRRU�GH
DNNHUERXZ��KDQHSRRW��PHOJDQ]HYRHW��]ZDUWH�QDFKWVFKDGH��NQROF\SHUXV��SDSHJDDLHNUXLG�HQ
IOXZHHOEODG ��� ��+HW�PHHVWH�RQGHU]RHN�QDDU�GH�LQYORHG�YDQ�YHUJLVWLQJ�RS�GH�RYHUOHYLQJ�YDQ
SODQWSDWKRJHQHQ�HQ�RQNUXLG]DGHQ�LV�LQ�1HGHUODQG�XLWJHYRHUG�GRRU�(OHPD��+HW�RQGHU]RHN�KDG
������������������������������������������������
��� �(OHPD�RQGHU]RFKW�KHW�HIIHFW�YDQ�YHUKLWWLQJ�RS�RYHUOHYLQJ�YDQ�GH]H�RQNUXLG]DGHQ��KLM�KHHIW�QLHW�JHNHNHQ�QDDU�HIIHFWHQ�YDQ

YHUJLVWLQJ�
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XLWVOXLWHQG�EHWUHNNLQJ�RS�GH�YHUJLVWLQJ�YDQ�PHVW��'LW�EHWHNHQW�GDW�GH�SDWKRJHQHQ�GLH�GH�LQ�GH
YHUJLVWHU�WHUHFKW�NZDPHQ�KHW�PDDJGDUPNDQDDO�YDQ�GH�NRH�RI�KHW�YDUNHQ�DO�KDGGHQ�JHSDVVHHUG�
9HHO�RQNUXLG]DGHQ�]LMQ�QD�GH]H�SDVVDJH�HQ�HQNHOH�ZHNHQ�RSVODJ�QRJ�YLWDDO��9RRU�HQNHOH
]LHNWHYHUZHNNHUV�JHOGW�GLW�HYHQHHQV�
3ODQWSDWKRJHQHQ�NXQQHQ�JHPDNNHOLMN�HHQ�DDQWDO�ZHNHQ�LQ�PHVW�RYHUOHYHQ��DIKDQNHOLMN�YDQ�GH
WHPSHUDWXXU��ELM�ODJHUH�WHPSHUDWXXU�ODQJHU�GDQ�ELM�KRJHUH��(OHPD�H�D����������2YHU�KHW�HIIHFW�YDQ
PHVRILHOH�RI�WKHUPRILHOH�YHUJLVWLQJ�RS�GH�RYHUOHYLQJ�YDQ�GH]H�I\WRSDWKRJHQHQ�LV�ZHLQLJ�EHNHQG�
2RN�RQNUXLG]DGHQ�EOLMYHQ�LQ�PHVW�ODQJHUH�WLMG��ZHNHQ��YLWDDO��0HVRILHOH�YHUJLVWLQJ�KHHIW�HHQ
QHJDWLHYH�LQYORHG�RS�GH�YLWDOLWHLW��'H�RYHUOHYLQJVGXXU�LV�RRN�DIKDQNHOLMN�YDQ�GH�PHVWVRRUW��LQ
YDUNHQVPHVW�NRUWHU��HQ�GH�WRHVWDQG�YDQ�GH�]DGHQ��ZHO�RI�QLHW�LQ�NLHPUXVW��2YHU�GH�LQYORHG�YDQ
WKHUPRILHOH�YHUJLVWLQJ�RS�RQNUXLG]DGHQ�]LMQ�JHHQ�UHVXOWDWHQ�DDQJHWURIIHQ�

&RQFOXGHUHQG�NDQ�JHVWHOG�ZRUGHQ�GDW�QLHW�H[DFW�EHNHQG�LV�RI�GH�FRPELQDWLH�YDQ�YHUJLVWLQJ�PHW
HHQ�SDVWHXULVDWLHVWDS������DIGRHQGH�LV�YRRU�DIGRGLQJ�YDQ�DOOH�SODQWSDWKRJHQHQ�HQ�RQNUXLG]DGHQ�

&RQVWDWHULQJHQ�
� (HQ�SDVWHXULVDWLHVWDS�OLMNW�DIGRHQGH�YRRU�YROGRHQGH�DIGRGLQJ�YDQ�GLHUSDWKRJHQHQ
� 9RRU�SODQWSDWKRJHQHQ�HQ�RQNUXLG]DGHQ�LV�RQYROGRHQGH�EHNHQG��(FKWHU��LQ

'XLWVODQG�HQ�'HQHPDUNHQ�PDDNW�PHQ�]LFK�KLHU�JHHQ�]RUJHQ�RYHU��%OLMNEDDU�OHYHUW
KHW�JHHQ�JURWH�SUREOHPHQ�RS�LQ�GH�SUDNWLMN�
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� &RQFOXVLHV
8LW�GH]H�LQYHQWDULVHUHQGH�VWXGLH�NRPHQ�GH�YROJHQGH�FRQFOXVLHV�QDDU�YRUHQ�

• %HVFKLNEDDUKHLG�YDQ�JHIXQGHHUGH�NHQQLV�RYHU�GH�NZDOLWHLW�YDQ�GLJHVWDDW�
¾ +RHZHO�PHVWYHUJLVWLQJ�HQ�FR�YHUJLVWLQJ�LQ�1HGHUODQG��HQ�YRRUDO�RPOLJJHQGH�ODQGHQ�

YHHOYXOGLJ�ZRUGW�WRHJHSDVW�]LMQ�HU�JHHQ�JRHG�JHNZDQWLILFHHUGH�YHUJHOLMNEDUH�JHJHYHQV
EHVFKLNEDDU�EHWUHIIHQGH�GH�NZDOLWHLWVYHUVFKLOOHQ�WXVVHQ�GLHUOLMNH�PHVW�HQ�FR�YHUJLVWH�PHVW
�GLJHVWDDW���%HVFKLNEDUH�JHJHYHQV�]LMQ�YDDN�HHQPDOLJH�ZDDUQHPLQJHQ��GRRU�VLWXDWLRQHOH
YHUVFKLOOHQ�]LMQ�YHUJHOLMNLQJHQ�RQPRJHOLMN�

• 9RRUVSHOGH�VDPHQVWHOOLQJ�GLJHVWDDW�
¾ 'H�YRRUVSHOGH�GLJHVWDDWVDPHQVWHOOLQJ�OLJW�ELQQHQ�GH�JHPHWHQ�ZDDUGHQ�LQ�'XLWV�GLJHVWDDW�

7HJHOLMNHUWLMG�LV�HU�HHQ�IOLQNH�EDQGEUHHGWH��'LJHVWDDW�LV�GXV�JHHQ�QDXZ�JHGHILQLHHUG
SURGXFW�

• 2UJDQLVFKH�VWRI�
¾ +HW�RUJDQLVFKH�VWRI�JHKDOWH�YDQ�YHUJLVWH�PHVW�LV�ODJHU�GDQ�GDW�YDQ�QLHW�YHUJLVWH�PHVW�
¾ 'H�WRHYRHJLQJ�YDQ�YH]HOULMNH�FR�SURGXFWHQ��PHW�UHODWLHI�YHHO�PRHLOLMN�DIEUHHNEDDU

RUJDQLVFKH�VWRI��]RDOV�PHODVVH�HQ�VQLMPDwV��]RUJW�ZHO�YRRU�HHQ�YHUKRRJG�RUJDQLVFKH�
VWRIJHKDOWH�YDQ�KHW�GLJHVWDDW�

¾ 9H]HO�DUPH�FR�SURGXFWHQ��]RDOV�DDUGDSSHOVWRRPVFKLOOHQ�HQ�YHWDIYDO��GUDJHQ�QLHW�ELM�DDQ
YHUKRJLQJ�YDQ�KHW�RUJDQLVFKH�VWRIJHKDOWH�YDQ�KHW�GLJHVWDDW�

¾ 'H�RUJDQLVFKH�VWRI�LQ�GLJHVWDDW�GUDDJW�UHODWLHI�YHHO�ELM�DDQ�KHW�KXPXVJHKDOWH�LQ�GH�ERGHP�

• 6WLNVWRI�
¾ 9HUVFKLOOHQGH�FR�VXEVWUDWHQ�OHLGHQ�WRW�HHQ�DDQ]LHQOLMNH�YHUKRJLQJ�YDQ�KHW�VWLNVWRIJHKDOWH�LQ

KHW�GLJHVWDDW��YDQ�GH�JHDQDO\VHHUGH�SURGXFWHQ�JHOGW�GDW�KHW�VWHUNVW�YRRU�NRRO]DDGVFKURRW
HQ�LQ�LHWV�PLQGHUH�PDWH�YRRU�PHODVVH�HQ�VODFKWDIYDO�

¾ 9RRUDO�GH�KRHYHHOKHLG�PLQHUDOH�VWLNVWRI�ZRUGW�GRRU�KHW�YHUJLVWHQ�YHUKRRJG�
¾ $IJH]LHQ�YDQ�]HHU�VWLNVWRIULMNH�FR�SURGXFWHQ�EHYDW�FR�YHUJLVWH�PHVW�PLQGHU�RUJDQLVFK

JHERQGHQ�VWLNVWRI�GDQ�QLHW�YHUJLVWH�PHVW�
¾ 2PGDW�UXQGHUPHVW�PLQGHU�VWLNVWRI�EHYDW�GDQ�YDUNHQVPHVW�LV�GH�VWLNVWRIWRHQDPH�GRRU�FR�

YHUJLVWLQJ�UHODWLHI�JURWHU�ELM�UXQGHUPHVW�GDQ�ELM�YDUNHQVPHVW�

• %HPHVWHQGH�ZDDUGH�
¾ :HJHQV�KHW�UHODWLHI�KRJH�JHKDOWH�DDQ�PLQHUDOH�VWLNVWRI�KHHIW�GH�WRHGLHQLQJVPHWKRGH�KHW

JURRWVWH�HIIHFW�RS�GH�EHPHVWHQGH�ZDDUGH�YDQ�GLJHVWDDW��%LM�HHQ�KRRJ�JHKDOWH�DDQ�1�
PLQHUDDO�LV�GH�NDQV�RS�DPPRQLDNYHUYOXFKWLJLQJ�JURRW�HQ�LV�]RUJYXOGLJH�DDQZHQGLQJ�PHW
HHQ�HPLVVLH�DUPH�PHWKRGH�UHODWLHI�EHODQJULMN�
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¾ 'H�EHPHVWHQGH�ZDDUGH�YDQ�KHW�GLJHVWDDW�NDQ�ZRUGHQ�JHVWXXUG�PHW�GH�NHX]H�YRRU�HHQ
EHSDDOG�FR�VXEVWUDDW��]LH�7DEHO����

• +\JLsQH
¾ %LM�YHUJLVWHQ�YLQGW�HHQ�UHGXFWLH�SODDWV�YDQ�GLHUSDWKRJHQHQ��SODQWSDWKRJHQHQ�HQ

RQNUXLG]DGHQ��'H�SURFHVWHPSHUDWXXU�HQ�GH�YHUEOLMIWLMG�]LMQ�KLHUELM�GH�EHSDOHQGH�IDFWRUHQ�
¾ 'LHUSDWKRJHQHQ�RYHUOHYHQ�ELM�WKHUPRILHOH�YHUJLVWLQJ�DDQPHUNHOLMN�NRUWHU�GDQ�ELM�PHVRILHOH

YHUJLVWLQJ��2QGHU�WKHUPRILHOH�RPVWDQGLJKHGHQ�LV�HHQ�YHUEOLMIWLMG�YDQ�HHQ�XXU�LQ�GH�UHDFWRU
YROGRHQGH�YRRU�HHQ�YULMZHO�WRWDOH�LQDFWLYHULQJ�YDQ�YHJHWDWLHYH�EDFWHULsQ�HQ�YLUXVVHQ��+HW
ERYLQH�SDUYRYLUXV�RYHUOHHIW�ODQJHU�GDQ�HHQ�GDJ�

¾ 2PGDW�YHUJLVWHUV�GRRUJDDQV�DOV�YROOHGLJ�JHPHQJGH�GRRUVWURRPV\VWHPHQ�ZRUGHQ�EHGUHYHQ
LV�GH�NDQV�RS�RQYROOHGLJH�DIGRGLQJ�YDQ�]LHNWHNLHPHQ�JURRW�

¾ +HW�HIIHFW�YDQ�YHUJLVWLQJ�RS�SODQWSDWKRJHQHQ�HQ�RQNUXLG]DGHQ�LV�RQYROGRHQGH�RQGHU]RFKW
RP�GDDU�XLWVSUDNHQ�RYHU�WH�GRHQ��0HW�QDPH�RYHU�GH�LQYORHG�YDQ�WKHUPRILHOH�YHUJLVWLQJ�LV
ZHLQLJ�EHNHQG�

¾ (HQ�]LHNWHNLHPYULM�GLJHVWDDW�NDQ�DOOHHQ�ZRUGHQ�JHJDUDQGHHUG�DOV�LQ�GH�SURGXFWLHNHWHQ�HHQ
K\JLsQLVDWLHVWDS�ZRUGW�RSJHQRPHQ��ELM�YRRUEHHOG�LQ�GH�YRUP�YDQ�HHQ�WKHUPLVFKH
EHKDQGHOLQJ��ppQ�XXU�ELM����&��
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� $DQEHYHOLQJHQ
'H�UHVXOWDWHQ�YDQ�GLW�RQGHU]RHN�NRPHQ�YRRUW�XLW�EHUHNHQLQJHQ�YDQ�GLJHVWDDWVDPHQVWHOOLQJHQ
JHEDVHHUG�RS�GH�JHYRQGHQ�VDPHQVWHOOLQJ�YDQ�FR�VXEVWUDWHQ��'H�EHWURXZEDDUKHLG�YDQ�GH
XLWNRPVWHQ�ZRUGW�EHSDDOG�GRRU�GH�EHWURXZEDDUKHLG�YDQ�GH�JHYRQGHQ�JHJHYHQV�HQ�GH�DDQQDPHV
ZDDUPHH�GH�EHUHNHQLQJHQ�]LMQ�JHPDDNW��%LM�GH�OHHUVWRHOJURHS�0LOLHXWHFKQRORJLH�YDQ�GH
:DJHQLQJHQ�8QLYHUVLWHLW�LV�HHQ�UHNHQPRGHO�RQWZLNNHOG�ZDDUPHH�GH�DIEUDDNSURFHVVHQ�LQ�HHQ
YHUJLVWHU�LQ�GHWDLO�EHVFKUHYHQ�ZRUGHQ��+HW�LV�DDQ�WH�EHYHOHQ�GH�VDPHQVWHOOLQJ��HQ�GH�VSUHLGLQJ
GDDULQ��YDQ�FR�VXEVWUDWHQ�YHUGHU�QD�WH�WUHNNHQ�HQ�GH�EHUHNHQLQJHQ�WH�KHUKDOHQ�PHW�JHEUXLN�YDQ
KHW�JHQRHPGH�UHNHQPRGHO��'LW�NDQ�OHLGHQ�WRW�HHQ�QLHXZ�EHUHNHQLQJVPRGHO�YRRU
GLJHVWDDWVDPHQVWHOOLQJ�WHQ�EHKRHYH�YDQ�GLJHVWDDWSURGXFHQWHQ��GLJHVWDDWJHEUXLNHUV�HQ
EHOHLGVPDNHUV�

=RDOV�KLHUERYHQ�JHQRHPG�LV�GH�NZDOLWHLW�YDQ�GH�GLJHVWDDWJHJHYHQV�DIKDQNHOLMN�YDQ�JHYRQGHQ
ZDDUGHQ�YRRU�GH�VDPHQVWHOOLQJ�YDQ�FR�VXEVWUDWHQ��'H�ZHUNHOLMNH�GLJHVWDDWVDPHQVWHOOLQJ�QD
YHUJLVWLQJ�YDQ�HHQ�PHQJVHO�YDQ�PHVW�HQ�FR�VXEVWUDDW�LV�UHODWLHI�HHQYRXGLJ�WH�PHWHQ�RS�HHQ
ODERUDWRULXP��GRRU�PHQJVHOV�RS�HHQ�VFKDDO�YDQ�HQNHOH�OLWHUV�WH�YHUJLVWHQ�RQGHU�JHFRQWUROHHUGH
RPVWDQGLJKHGHQ��'H�WKHRUHWLVFKH�EHUHNHQLQJ�YDQ�GH�GLJHVWDDWVDPHQVWHOOLQJ�NDQ�GDQ�PHW�GH
JHYRQGHQ�UHVXOWDWHQ�JHWRHWVW�ZRUGHQ��+HW�LV�VWHUN�DDQ�WH�EHYHOHQ�RP�GLW�LQ�LHGHU�JHYDO�YRRU
HQNHOH�YDQ�GH��PHHVW�JHZLOGH��FR�VXEVWUDWHQ�WH�GRHQ�

(HQ�DOJHPHHQ�DGYLHV�RYHU�´GH�EHVWH�FR�VXEVWUDWHQ�HQ�GH�EHVWH�PDQLHU�HQ�PRPHQW�YDQ
WRHGLHQLQJµ�LV�QLHW�PRJHOLMN�RPGDW�HONH�JHEUXLNHU�]LMQ�HLJHQ�VSHFLILHNH�VLWXDWLH�KHHIW��GHQN�R�D��DDQ
JURQGVRRUW��NDOLXPEHKRHIWH��JHEUXLNVPRPHQWHQ��DDQEUHQJPRJHOLMNKHGHQ��HWF����:HO�NXQQHQ�ZH
GH�YROJHQGH�DDQEHYHOLQJHQ�GRHQ�
� HPLVVLHDUPH�WRHSDVVLQJVPHWKRGHQ�]LMQ�QRGLJ�YDQZHJH�KHW�UHODWLHI�KRJH�JHKDOWH�DDQ�DPPRQLDN

�LQMHFWLH��RI�HYW��PHW�]RGHEHPHVWLQJ�RI�RQGHUSORHJHQ��
� DDQZHQGLQJ�LQ�KHW�JURHLVHL]RHQ��ELMYRRUEHHOG�YODN�YRRU�RI�]R�PRJHOLMN�QD�KHW�PRPHQW�YDQ

LQ]DDLHQ�YDQ�PDwV��LV�YHUHLVW�
� WRHSDVVLQJ�LQ�KHW�QDMDDU�LV�QLHW�ZHQVHOLMN
� SURGXFWHQ�]RDOV�DDUGDSSHOVWRRPVFKLOOHQ�HQ�PHODVVH�EHYDWWHQ�YHHO�NDOLXP��FR�YHUJLVWH�PHVW�PHW

GHUJHOLMNH�FR�VXEVWUDDW�NDQ�DSDUWH�NDOLXPEHPHVWLQJ��JHKHHO�RI�JHGHHOWHOLMN��DIKDQNHOLMN�YDQ�GH
GRVHULQJ��YHUYDQJHQ�

� DDUGDSSHOVWRRPVFKLOOHQ�HQ�DIYDO�YDQ�]HWPHHOLQGXVWULH�EHYDW�HHQ�UHODWLHI�KRRJ�JHKDOWH�DDQ
IRVIDWHQ�WHQ�RS]LFKWH�YDQ�GH�VWLNVWRI��$OV�IRVIDDW�GH�EHSHUNHQGH�IDFWRU�LV�ELM�GH�PHVWGRVHULQJ�
]LMQ�GH]H�FR�VXEVWUDWHQ�QLHW�JHZHQVW�

� YHW�DOV�FR�VXEVWUDDW�ZRUGW�QDJHQRHJ�YROOHGLJ�RPJH]HW�LQ�GH�YHUJLVWHU�HQ�YRHJW�DPSHU
QXWULsQWHQ�WRH�DDQ�KHW�GLJHVWDDW��QXWULsQWHQ�YDQ�GH�PHVW�ZRUGHQ�YHUGXQG�RYHU�HHQ�JURWHU
YROXPH���0HW�KHW�RRJ�RS�PHVWRYHUVFKRW�OLMNW�GLW�HHQ�KHHO�QHXWUDDO�HQ�JHVFKLNW�FR�VXEVWUDDW�
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� GRRU�GH�VWUHQJHU�ZRUGHQGH�PHVWZHWJHYLQJ�ZRUGW�GLJHVWDDW�HHQ�VWHHGV�LQWHUHVVDQWHU�SURGXFW�
LPPHUV�GH�VWLNVWRI�GLH�LQ�GH�YRUP�YDQ�´GLHUOLMNHµ�PHVW�ZRUGW�RSJHEUDFKW�KHHIW�HHQ�EHWHUH
ZHUNLQJ�

� %LM�GH�XLWHLQGHOLMNH�NHXV�YRRU�FR�VXEVWUDWHQ�LQ�GH�YHUJLVWHU�VWDDQ�GH�YROJHQGH�DVSHFWHQ
FHQWUDDO�
6WDDW�KHW�SURGXFW�RS�GH�SRVLWLHYH�OLMVW"
.RPW�HU�JHOG�PHH"
:DW�LV�GH�ELRJDVSRWHQWLH"
:DW�LV�GH�LQYORHG�RS�GH�GLJHVWDDWVDPHQVWHOOLQJ"

8LWNRPVWHQ�YDQ�GH]H�VWXGLH�ODWHQ�]LHQ�GDW�GH�HIIHFWHQ�YDQ�GH�PHHVWH�SURGXFWHQ�RS�GH
GLJHVWDDWVDPHQVWHOOLQJ�EHSHUNW�LV��9HW�VODFKWDIYDO�OLMNW�HHQ�DDQORNNHOLMN�SURGXFW�
� 
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/LWHUDWXXU
%DVHUJD��8���������9HUJlUXQJ�RUJDQLVFKHU�5HVWVWRIIH�LQ�ODQGZLUWVFKDIWOLFKHQ�%LRJDVDQODJHQ�

6WRIIGDWHQ��*lUWHFKQLN�XQG�JH]HW]OLFKH�*UXQGODJHQ��)RUVFKXQJVDQVWDOW�I�U�$JUDUZLUWVFKDIW
XQG�/DQGWHFKQLN��=ZLWVHUODQG��)$7�%HULFKWH��QU����������

%HQGL[HQ��+�*���������+\JLHQLF�VDIHW\�²�5HVXOWV�RI�VFLHQWLILF�LQYHVWLJDWLRQV�LQ�'HQPDUN
�6DQLWDWLRQ�UHTXLUHPHQWV�LQ�'DQLVK�ELRJDV�SODQWV���,Q��3URFHHGLQJV�,($�%LRHQHUJ\�:RUNVKRS��
'HXWVFKH�9HWHULQlUPHGL]LQLVFKH�*HVHOOVFKDIW�H�9���*LHVVHQ�������

%|KP��5���������+\JLHQLF�VDIHW\�LQ�RUJDQLF�ZDVWH�PDQDJHPHQW��,Q��3URFHHGLQJV�RI�WKH��� � �

,QWHUQDWLRQDO�&RQIHUHQFH�RI�WKH�5$0,5$1�1HWZRUN��+LJK�7DWUDV��6ORYDN�5HSXEOLF��0D\����
���������

&HQWUDDO�9HHYRHGHUEXUHDX��������9HHYRHGHUWDEHO�������*HJHYHQV�RYHU�FKHPLVFKH�VDPHQVWHOOLQJ�
YHUWHHUEDDUKHLG�HQ�YRHGHUZDDUGH�YDQ�YRHGHUPLGGHOHQ��&HQWUDDO�YHHYRHGHUEXUHDX��3RVWEXV
�����������$'�/HO\VWDG��ZZZ�SGY�QO�FYE

(OEHUVHQ��+�:���(�5�3��.HLMVHUV�DQG�-��YDQ�'RRUQ��������%LRUHILQHU\�RI�YHUJH�JUDVV�WR�SURGXFH
ELR�IXHO��6KRUW�&RPPXQLFDWLRQ�$JURWHFKQRORJLFDO�5HVHDUFK�,QVWLWXWH��$72��DQG�(QHUJ\
5HVHDUFK�&HQWUH��7KH�1HWKHUODQGV

(OHPD��$�*���$�5��0RHQ�HQ�-�0��YDQ�/HHXZHQ��������/LWHUDWXXURQGHU]RHN�QDDU�KHW�HIIHFW�YDQ
DQDHUREH�YHUJLVWLQJ�YDQ�UXQGHU��HQ�YDUNHQVGULMIPHVW�RS�GH�RYHUOHYLQJ�YDQ�GLHUSDWKRJHQHQ�
SODQWSDWKRJHQHQ�HQ�RQNUXLG]DGHQ��&',�'/2�UDSSRUW�MXQL�����

+HLHUPDQQ��0���+��6FKHOOH�HQ�0��3O|FKO��������%LRJDVSRWHQ]LDOH�SIODQ]LFKOHU�.RVXEVWUDWH��,Q�
%LRJDV�XQG�(QHUJLHODQGZLUWVFKDIW�²�3RWHQ]LDO��1XW]XQJ��*U�QHV�*DV�70��gNRORJLH�XQG
gNRQRPLH��7DJXQJ�������1RYHPEHU�������,QVWLWXW�I�U�$JUDUWHFKQLN�%RUQLP��H�9���3RWVGDP�
�����

/LQNH��%��HQ�*�5�9ROOPHU���������.RIHUPHQWDWLRQ��*HPHLQVDPH�9HUJlUXQJ�YRQ�*�OOH�XQG
SODQ]OLFKHQ�%LRPDVVHQ�LQ�NRQWLQXLHUOLFKHQ�/DERUYHUVXFKHQ��,Q��%LRJDV�XQG
(QHUJLHODQGZLUWVFKDIW�²�3RWHQ]LDO��1XW]XQJ��*U�QHV�*DV�70��gNRORJLH�XQG�gNRQRPLH�
7DJXQJ�������1RYHPEHU�������,QVWLWXW�I�U�$JUDUWHFKQLN�%RUQLP��H�9���3RWVGDP�������

/LQNH��%��DQG�*�5�9ROOPHU������D��&R�IHUPHQWDWLRQ�RI�RUJDQLF�ZDVWHV�DQG�HQHUJ\�FURSV�
,QVWLWXWH�RI�$JULFXOWXUDO�(QJLQHHULQJ��3RWVGDP�%RUQLP��0D[�(\WK�$OOHH������'������
3RWVGDP��*HUPDQ\��HPDLO��EOLQNH#DWE�SRWVGDP�GH
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/LQNH��%�������E��/DQJ]HLWYHUVXFKH�PLHW�0DLV��5�EHQ�DQG�*UD�LQ�0RQRYHUJlUXQJ��,Q
7DJXQJVEDQG��%LR�6RODU�)DFKWDJXQJ�5HJHQHUDWLHYH�(QHUJLH�YRP�%DXHUQKRI����IHEUXDUL������
+HLGHQ��'XLWVODQG�������

0lKQHUW��3���+��6FKQHOOH�HQ�0��+HLHUPDQQ��������)XWWHUJUlVHU�DOV�.RVXEVWUDW�I�U�GLH
%LRPHWKDQLVHUXQJ��,Q��%LRJDV�XQG�(QHUJLHODQGZLUWVFKDIW�²�3RWHQ]LDO��1XW]XQJ��*U�QHV�*DV
70��gNRORJLH�XQG�gNRQRPLH��7DJXQJ�������1RYHPEHU�������,QVWLWXW�I�U�$JUDUWHFKQLN
%RUQLP��H�9���3RWVGDP�������

0RHQ��$�5��������9HUJLVWLQJ�YDQ�GLHUOLMNH�PHVW�PHW�HQHUJLHULMNH�DGGLWLHYHQ��9HWHULQDLUH�DVSHFWHQ�
1RYHP�:RUNVKRS�´9HUJLVWLQJ�YDQ�GLHUOLMNH�PHVW�PHW�HQHUJLHULMNH�DGGLWLHYHQµ��(:$%���
QRYHPEHU�����

2OVHQ��-�(��DQG�+�(��/DUVHQ��������%DFWHULDO�GHFLPDWLRQ�WLPHV�LQ�DQDHURELF�GLJHVWLRQV�RI�DQLPDO
VOXUULHV��%LRORJLFDO�:DVWHV�������������

5RVFKNH��0���������$QIDOO��=XVDPPHQVWHOOXQJ�XQG�9HUZHUWXQJ�YRQ�*lUU�FNVWlQGHQ��/9/�
*�WHUIHOGH��'XLWVODQG��KWWS���ZZZ�POXU�EUDQGHQEXUJ�GH�FPV�PHGLD�SKS��������IDFKW��SGI

6DKOVWU|P��/���������$�UHYLHZ�RI�VXUYLYDO�RI�SDWKRJHQLF�EDFWHULD�LQ�RUJDQLF�ZDVWH�XVHG�LQ�ELRJDV
SODQWV���%LRUHVRXUFH�7HFKQRORJ\�������������

6WUDXFK��'���������3DWKRJHQLF�PLFUR�RUJDQLVPV�LQ�VOXGJH��$QDHURELF�GLJHVWLRQ�DQG�GLVLQIHFWLRQ
PHWKRGV�WR�PDNH�VOXGJH�XVDEOH�DV�IHUWLOLVHU��(XURSHDQ�:DWHU�0DQDJHPHQW�������������

:HLODQG��3���&K��5LHJHU��7K��(KUPDQQ��'��+HOIIULFK��5��.LVVHO��)��0HOFKHU��������(YDOXLHUXQJ
YRQ�%LRJDVDQODJHQ�GHU�QHXHQ�*HQHUDWLRQ��,Q�7DJXQJVEDQG��%LR�6RODU�)DFKWDJXQJ
5HJHQHUDWLHYH�(QHUJLH�YRP�%DXHUQKRI����IHEUXDUL�������+HLGHQ��'XLWVODQG������

:HLODQG��3��&��5LHJHU��7��(KUPDQQ��������%LRJDVDQODJHQ�����'DWHQEOlWWHU��)DFKDJHQWXU
1DFKZDFKVHQGH�5RKVWRIIH�	�%XQGHVIRUVFKXQJVDQVWDOW�I�U�/DQGZLUWVFKDIW��)$/���'XLWVODQG

�


