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+RRIGVWXN��
,QOHLGLQJ

����$OJHPHHQ
9RRU�KHW�EHVWXUHQ�YDQ�HHQ�DXWR�LV�GH�YLVXHOH�ZDDUQHPLQJ�YDQ�HVVHQWLHHO�EHODQJ��9LVXHOH
IXQFWLHEHSHUNLQJHQ�]LMQ�KLHUELM�HHQ�EHSHUNHQGH�IDFWRU��9LVXHOH�IXQFWLHV�GLH�VSHFLILHN
ZRUGHQ�JHQRHPG�LQ�GH��5HJHOLQJ�HLVHQ�JHVFKLNWKHLG��������GH�UHJHOLQJ��]LMQ�GH
JH]LFKWVVFKHUSWH��YLVXV��HQ�GH�RPYDQJ�YDQ�GH�KRUL]RQWDOH�JH]LFKWVYHOGHQ��9RRU
ULMEHZLM]HQ�YDQ�JURHS���ZRUGW�HHQ�PLQLPDOH�ELQRFXODLUH�YLVXV��HYHQWXHHO�JHFRUULJHHUG�
�GRRUJDDQV�JHFRUULJHHUG�PHW�EULO�RI�FRQWDFWOHQ]HQ��YDQ�����YHUHLVW�
'H�UHJHOLQJ�ODDW�]LFK�QLHW�XLW�RYHU�GH�PRJHOLMNKHLG�RP�ELM�KHW�DXWRULMGHQ�JHEUXLN�WH�PDNHQ
YDQ�HHQ�ELRSWLVFKH�WHOHVFRRS��HHQ�RSWLVFK�KXOSPLGGHO�ZDDUPHH�GH�YLVXVZDDUGH�YHUKRRJG
NDQ�ZRUGHQ�GRRU�GH�DIEHHOGLQJ�YDQ�REMHFWHQ�RS�GH�UHWLQD�WH�YHUJURWHQ��,Q�GLW�UDSSRUW
VWHOOHQ�ZLM�YRRU�GH�UHJHOLQJ�DDQ�WH�SDVVHQ�]RGDQLJ�GDW�HU�GXLGHOLMNKHLG�RQWVWDDW�RYHU�GH
PRJHOLMNKHGHQ�RP�GH�ELRSWLVFKH�WHOHVFRRS�WH�JHEUXLNHQ�HQ�RYHU�GH�YRRUZDDUGHQ
ZDDURQGHU�GH]H�JHEUXLNW�PDJ�ZRUGHQ��7HYHQV�JHYHQ�ZLM�GH�DUJXPHQWHQ�ZDDURS�GLW
YRRUVWHO�LV�JHEDVHHUG�
+HW�JHEUXLN�YDQ�HHQ�ELRSWLVFKH�WHOHVFRRS�PDDNW�KHW�PRJHOLMN�GDW�PHQVHQ�GLH�HHQ
VSHFLILHN�SUREOHHP�KHEEHQ�ZDW�EHWUHIW�KXQ�JH]LFKWVVFKHUSWH��PDDU�RYHULJHQV�JRHG�]LHQ�
DOV�DXWREHVWXXUGHU�YHLOLJ�DDQ�KHW�YHUNHHU�GHHOQHPHQ�ZDDUGRRU�]H�PLQGHU�EHSHUNLQJHQ�YDQ
KXQ�OHHISDWURRQ�RQGHUYLQGHQ�HQ�EHWHU�NXQQHQ�SDUWLFLSHUHQ�LQ�GH�PDDWVFKDSSLM�
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+RRIGVWXN��
+XLGLJH�UHJHOJHYLQJ

5HJHOLQJ�HLVHQ�JHVFKLNWKHLG�����

+RRIGVWXN����6WRRUQLVVHQ�YDQ�KHW�JH]LFKWVRUJDDQ
����,QOHLGLQJ
,Q�GLW�KRRIGVWXN�ZRUGHQ�GH�HLVHQ�DDQ�GH�JHVFKLNWKHLG�JHJHYHQ�YRRU�KHW
JH]LFKWVRUJDDQ�
�����*H]LFKWVYHUPRJHQ
'H�KLHUQD�JHJHYHQ�QRUPHQ�YRRU�JHFRUULJHHUGH�YLVXV��EUHNLQJVDIZLMNLQJHQ��EULO�
FRQWDFWOHQ]HQ���JH]LFKWVYHOGHQ�HQ]RYRRUW��JHOGHQ�PHW�LQDFKWQHPLQJ�YDQ�KHW
JHVWHOGH�LQ�SDUDJUDDI������W�P�����
������*HFRUULJHHUGH�YLVXV
D�JURHS���� 'H�YLVXV�PHW�EHLGH�RJHQ�WH]DPHQ�GLHQW��HYHQWXHHO�JHFRUULJHHUG��WHQ

PLQVWH�����WH�EHGUDJHQ��,QGLHQ�GH�DDQYUDJHU�KHW�JH]LFKWVYHUPRJHQ
YDQ�HHQ�RRJ�YROOHGLJ�LV�NZLMWJHUDDNW�RI��ELMYRRUEHHOG�GRRU�GLSORSLH�
VOHFKWV�HHQ�RRJ�JHEUXLNW��GLHQW�GH�YLVXV��]R�QRGLJ�JHFRUULJHHUG��WHQ
PLQVWH�����WH�EHGUDJHQ�

E��JURHS���� 'H�YLVXV�YDQ�KHW�EHVWH�RRJ�GLHQW��HYHQWXHHO�JHFRUULJHHUG��WHQ�PLQVWH
����WH�EHGUDJHQ�HQ�YDQ�KHW�PLQGHU�JRHGH�RRJ��HYHQWXHHO
JHFRUULJHHUG��WHQ�PLQVWH������,QGLHQ�GH�ZDDUGHQ�����HQ�����PHW�HHQ
RSWLVFKH�FRUUHFWLH�ZRUGHQ�EHUHLNW��GLHQW�GH�RQJHFRUULJHHUGH�YLVXV
YDQ�LHGHU�RRJ�QLHW�PLQGHU�GDQ������WH�EHGUDJHQ�
3HUVRQHQ�GLH�YRRU���MXOL������JHVFKLNW�]LMQ�YHUNODDUG�YRRU�HHQ
ULMEHZLMV�YDQ�JURHS����PRJHQ�RRN�QD�GLH�GDWXP�ZRUGHQ�EHRRUGHHOG
YROJHQV�GH�QRUPHQ�GLH�ZHUGHQ�WRHJHSDVW�LQ�GH�WLMG�WRHQ�]LM�JHVFKLNW
]LMQ�YHUNODDUG�

������%UHNLQJVDIZLMNLQJHQ
D��JURHS��� *HHQ�HLVHQ
E��JURHS���� %ULOOHQJOD]HQ�]LMQ�WRHJHVWDDQ�WRW�HHQ�VWHUNWH�YDQ�SOXV�RI�PLQ��

GLRSWULHsQ��&RQWDFWOHQ]HQ�]LMQ�WRW�HONH�VWHUNWH�WRHJHVWDDQ��PLWV�]LM
JRHG�ZRUGHQ�YHUGUDJHQ�

,QWUD�RFXODLUH�OHQ]HQ�]LMQ�YRRU�DOOH�ULMEHZLM]HQ�WRHJHVWDDQ�DOV�HU�]LFK�JHHQ
SUREOHPHQ�YRRUGRHQ�]RDOV�KHW�EHVWDDQ�YDQ�GXEEHOEHHOGHQ��VWRUHQGH
PHGLDWURHEHOLQJHQ�RI�HHQ�SURJUHVVLHYH�RRJDDQGRHQLQJ��9RRU]LFKWLJKHLG�PHW�GH
JHVFKLNWKHLGVEHRRUGHOLQJ�LV�JHERGHQ�ELM�SHUVRQHQ�PHW�PXOWLIRFDOH�LQWUD�RFXODLUH
OHQ]HQ��RPGDW�ELM�GHUJHOLMNH�OHQ]HQ�QRJDO�HHQV�KLQGHUOLMNH�VWURRLOLFKWHIIHFWHQ
NXQQHQ�RSWUHGHQ�LQ�KHW�VFKHPHUGRQNHU�
������*H]LFKWVYHOGHQ
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5LMEHZLM]HQ�YDQ�JURHS�����+HW�KRUL]RQWDOH�JH]LFKWVYHOG��ELM�]LHQ�PHW�HHQ�RI�EHLGH
RJHQ��PRHW�PLQLPDDO�����JUDGHQ�]LMQ�
5LMEHZLM]HQ�YDQ�JURHS����+HW�ELQRFXODLUH�KRUL]RQWDOH�JH]LFKWVYHOG�GLHQW�PLQVWHQV
����JUDGHQ�WH�]LMQ�
9RRU�EHLGH�JURHSHQ�ULMEHZLM]HQ�JHOGW�GDW�KHW�EHVWDDQ�YDQ�DIZLMNLQJHQ�LQ�KHW
KRUL]RQWDOH�JH]LFKWVYHOG�]RDOV�KRPRQ\PH�KHPLDQRSVLH��DIZLMNLQJHQ�LQ�DQGHUH
PHULGLDQHQ��RI�GH�DDQZH]LJKHLG�YDQ�VFRWRPHQ��EHRRUGHOLQJ�YDQ�GH�JHVFKLNWKHLG
LQ�HHQ�JHVSHFLDOLVHHUG��ELM�YRRUNHXU�DFDGHPLVFK��RRJKHHONXQGLJ�FHQWUXP
QRRG]DNHOLMN�PDDNW��'H]H�SHUVRQHQ�NXQQHQ�JHVFKLNW�ZRUGHQ�YHUNODDUG�YRRU
ULMEHZLM]HQ�YDQ�JURHS����HYHQZHO�XLWVOXLWHQG�RS�JURQG�YDQ�HHQ�VSHFLDOLVWLVFK
UDSSRUW�HQ�QD�HHQ�SRVLWLHYH�ULMWHVW��]LH�SDUDJUDDI������
������.OHXUHQ]LHQ
$OOH�ULMEHZLM]HQ��JHHQ�HLVHQ
������6FKHPHU]LHQ
+HW�YHUPRJHQ�YDQ�KHW�JH]LFKWVRUJDDQ�RP�]LFK�DDQ�GH�YHUPLQGHULQJ�YDQ�GH
KRHYHHOKHLG�OLFKW�DDQ�WH�SDVVHQ��GRQNHUDGDSWDWLH��GLHQW�ELM�DOOH
ULMEHZLMVFDWHJRULHsQ�PLQ�RI�PHHU�RQJHVWRRUG�WH�]LMQ��%LM�WZLMIHO�DDQ�GLW�YHUPRJHQ
]DO�QDGHU�RQGHU]RHN�PHW�HHQ�DGDSWRPHWHU�LQ�HHQ�JHVSHFLDOLVHHUG��ELM�YRRUNHXU
DFDGHPLVFK��RRJKHHONXQGLJ�FHQWUXP�PRHWHQ�SODDWV�YLQGHQ��GH�PD[LPDDO
WRHJHVWDQH�DIZLMNLQJ�EHGUDDJW�HHQ�ORJHHQKHLG��'H�JHVFKLNWKHLGVEHRRUGHOLQJ�NDQ
YRRUWV�RQGHUVWHXQG�ZRUGHQ�GRRU�HHQ�ULMWHVW��]LH�SDUDJUDDI������
������'LYHUVHQ
9RRU�DOOH�ULMEHZLMVFDWHJRULHsQ�JHOGW�GDW�HU�JHHQ�DIZLMNLQJHQ�PRJHQ�EHVWDDQ�DOV
VWRUHQGH�GXEEHOEHHOGHQ�RI�PHW�EHWUHNNLQJ�WRW�GH�YHUNHHUVGHHOQDPH�KLQGHUOLMNH
PHGLDWURHEHOLQJHQ��3URJUHVVLHYH�RRJDDQGRHQLQJHQ�HQ�RQYROGRHQGH�PHW
FRQWDFWOHQ]HQ�JHFRUULJHHUGH�DIDNLH�OHLGHQ�WRW�WLMGHOLMNH�RQJHVFKLNWKHLG�YRRU
ULMEHZLM]HQ�YDQ�JURHS���HQ�PHHVWDO�WRW�RQJHVFKLNWKHLG�YRRU�ULMEHZLM]HQ�YDQ�JURHS
��
'H�JHVFKLNWKHLGVEHRRUGHOLQJ�YRRU�GH]H�ODDWVWH�JURHS�GLHQW�WH�JHVFKLHGHQ�RS
JHOHLGH�YDQ�HHQ�RRJDUWVUDSSRUW�HQ�HHQ�HYHQWXHOH�WHVWULW��]LH�SDUDJUDDI�������ELM
JRHG�JHFRUULJHHUGH�DIDNLH�LV�GH�PD[LPDOH�JHVFKLNWKHLG�YRRU�JURHS���WLHQ�MDDU�
����%HSHUNWH�JHVFKLNWKHLGVWHUPLMQ
%HSHUNLQJ�YDQ�GH�JHVFKLNWKHLGVWHUPLMQ�YRRU�HHQ�RI�PHHU�ULMEHZLMVFDWHJRULHsQ�DDQ
WH�JHYHQ�GRRU�HHQ�NHXUHQG�RRJDUWV��LV�DDQJHZH]HQ�ELM�RQGHU�PHHU�GH�YROJHQGH
SURJUHVVLHYH��GRRUJDDQV�ELODWHUDOH�RRJDDQGRHQLQJHQ�
� &DWDUDFW
� *ODXFRRP�PHW�JH]LFKWVYHOGEHSHUNLQJ��RI�KHW�EHVWDDQ�YDQ�JURWH�VFRWRPHQ�
� 'HJHQHUDWLHYH�HQ�YDVFXODLUH�QHWYOLHVDDQGRHQLQJHQ
� 3URJUHVVLHI�OLMGHQ�YDQ�GH�QHUYXV�RSWLFXV�
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����9HUOLHV�YDQ�HHQ�RRJ
2QJHVFKLNWKHLG�YRRU�KHW�EHVWXUHQ�YDQ�HHQ�PRWRUULMWXLJ�WUHHGW�RS�ELM�SORWVHOLQJ
YHUOLHV�YDQ��KHW�JHEUXLN�YDQ��HHQ�RRJ��GXV�RRN�ELM�VWRUHQGH�GLSORSLH�ZDDUELM
DIGHNNHQ�YDQ�HHQ�RRJ�QRRG]DNHOLMN�LV��'H�EHWURNNHQH�NDQ�QD�HHQ
DDQSDVVLQJVSHULRGH�YDQ�WHQPLQVWH�GULH�PDDQGHQ�ZHHU�JHVFKLNW�ZRUGHQ�YHUNODDUG
YRRU�ULMEHZLM]HQ�YDQ�JURHS���
,Q�XLW]RQGHULQJVJHYDOOHQ��]LH�DUWLNHO����YDQ�KHW�5HJOHPHQW�ULMEHZLM]HQ��NDQ�HHQ
SHUVRRQ�QD�JHQRHPGH�DDQSDVVLQJVSHULRGH��QD�NHXULQJ�HQ�PHGH�RS�JURQG�YDQ�HHQ
ULMWHVW�DIJHQRPHQ�GRRU�HHQ�GHVNXQGLJH�YDQ�KHW�&%5��]LH�SDUDJUDDI������ZHHU
JHVFKLNW�ZRUGHQ�YHUNODDUG�YRRU�HHQ�JHRJUDILVFK�EHSHUNW�ULMEHZLMV�YDQ�JURHS���
����5LMWHVW
,QGLHQ�KHW�&%5�YRRU�HHQ�MXLVWH�RRUGHHOVYRUPLQJ�HHQ�ULMWHVW�QRGLJ�DFKW��NDQ�KHW
HHQ�GHVNXQGLJH�RS�KHW�JHELHG�YDQ�GH�SUDNWLVFKH�ULMJHVFKLNWKHLG��YDQ�GH
GHVEHWUHIIHQGH�DIGHOLQJ�YDQ�KHW�&%5��LQVFKDNHOHQ�YRRU�KHW�DIQHPHQ�HUYDQ��+HW
&%5�KHHIW�YRRU�GH�ULMWHVW�HHQ�XLWYRHULJ�SURWRFRO�
����9HUQLHXZLQJ�ULMEHZLMV
9RRU�EHLGH�JURHSHQ�ULMEHZLM]HQ�JHOGW�QD�KHW�]HYHQWLJVWH�MDDU�HHQ
JHVFKLNWKHLGVWHUPLMQ�YDQ�YLMI�MDDU��LQGLHQ�HU��EOLMNHQG�XLW�GH�DDQWHNHQLQJ�F�T��KHW
YHUVODJ�YDQ�GH�NHXUHQG�DUWV��JHHQ�EHODQJULMNH�DIZLMNLQJHQ�]LMQ�JHYRQGHQ�LQ�YLVXV
RI�JH]LFKWVYHOGHQ��,QGLHQ�GLW�ZHO�KHW�JHYDO�LV��LV�DDQYXOOHQG�RQGHU]RHN�GRRU�HHQ
RRJDUWV�QRGLJ�WHU�YDVWVWHOOLQJ�YDQ�GH�JHVFKLNWKHLGVWHUPLMQ�



���VHSWHPEHU����������� 3DJLQD�� YDQ���

+RRIGVWXN��
3UREOHHPVWHOOLQJ
9RRU�KHW�EHVWXUHQ�YDQ�HHQ�DXWR�LV�GH�YLVXHOH�ZDDUQHPLQJ�YDQ�HVVHQWLHHO�EHODQJ��9LVXHOH
IXQFWLHEHSHUNLQJHQ�GRRU�RRJ��HQ�KHUVHQDDQGRHQLQJHQ�]LMQ�KLHUELM�HHQ�EHSHUNHQGH�IDFWRU�
9LVXHOH�IXQFWLHV�GLH�VSHFLILHN�ZRUGHQ�JHQRHPG�LQ�GH��5HJHOLQJ�HLVHQ�JHVFKLNWKHLG������
�GH�UHJHOLQJ��]LH�KRRIGVWXN����]LMQ�GH�VWDWLVFKH�JH]LFKWVVFKHUSWH��YLVXV��HQ�GH�RPYDQJ�YDQ
GH�KRUL]RQWDOH�JH]LFKWVYHOGHQ��JH]LFKWVYHOGHQ���:DDU�ELM�GH]H�IXQFWLHV�SUHFLHV�GH�JUHQ]HQ
YDQ�GH�JHVFKLNWKHLG�OLJJHQ�NDQ�QLHW�EHDQWZRRUG�ZRUGHQ�RS�JURQG�YDQ�ZHWHQVFKDSSHOLMN
RQGHU]RHN��'H�LQ�GH�UHJHOLQJ�JHQRHPGH�ZDDUGHQ�ZLMNHQ�QLHW�VWHUN�DI�YDQ�ZDW�LQ�DQGHUH
ODQGHQ�JHEUXLNHOLMN�LV��9RRU�ULMEHZLM]HQ�YDQ�JURHS���ZRUGHQ�HHQ�PLQLPDDO�ELQRFXODLU
JH]LFKWVYHOG�YDQ�����JUDGHQ�HQ�HHQ�PLQLPDOH�ELQRFXODLUH�YLVXV�YDQ������QD�UHIUDFWLH��GDW
ZLO�]HJJHQ�RSWLPDDO�JHFRUULJHHUG�PHW�EULO�RI�FRQWDFWOHQ]HQ��YHUHLVW�
,Q�KHW�DOJHPHHQ�LV�GH�JH]LFKWVYHOGHLV�]R�JHIRUPXOHHUG�GDW�LHPDQG�PHW�ppQ�IXQFWLRQHUHQG
RRJ�QRJ�QHW�DDQ�GH�HLVHQ�NDQ�YROGRHQ�
9RRU�ZDW�EHWUHIW�GH�JH]LFKWVYHOGHQ�OLMNW�GH�1HGHUODQGVH�UHJHOLQJ�LQWHUQDWLRQDDO�JH]LHQ�HUJ
VWUHQJ��PHHVWDO�ZRUGW���������JUDGHQ�YHUHLVW��PDDU�HU�ZRUGW�HHQ�XLW]RQGHULQJ�WRHJHVWDDQ
RS�JURQG�YDQ�HHQ�VSHFLDOLVWLVFK�UDSSRUW�JHYROJG�GRRU�HHQ�SRVLWLHI�EHRRUGHHOGH�ULMWHVW
�SUDNWLVFKH�ULMJHVFKLNWKHLG���'H]H�XLW]RQGHULQJ�PDDNW�GH�1HGHUODQGVH�UHJHOLQJ�MXLVW�ZHHU
YULM�VRHSHO��9RRU�ZDW�EHWUHIW�GH�YLVXV�]LMQ�GH�JHQRHPGH�ZDDUGHQ�XLW�GH�1HGHUODQGVH
UHJHOLQJ�LQWHUQDWLRQDDO�JH]LHQ�PLQ�RI�PHHU�PRGDDO��%LM�GH�YLVXV�ZRUGHQ�HFKWHU�JHHQ
XLW]RQGHULQJHQ�JHQRHPG�
7HQ�DDQ]LHQ�YDQ�GH�YLVXV�ODDW�GH�UHJHOLQJ�]LFK�QLHW�XLW�RYHU�GH�PRJHOLMNKHLG�RP�ELM�KHW
DXWRULMGHQ�JHEUXLN�WH�PDNHQ�YDQ�HHQ�ELRSWLVFKH�WHOHVFRRS��HHQ�RSWLVFK�KXOSPLGGHO
ZDDUPHH�GH�YLVXV�YHUJURRW�NDQ�ZRUGHQ�GRRU�GH�DIEHHOGLQJ�YDQ�REMHFWHQ�RS�GH�UHWLQD�WH
YHUJURWHQ�
0HW��JHZRQH��EULOOHQJOD]HQ�HQ�FRQWDFWOHQ]HQ�ZRUGW�GH�YLVXV�XLWVOXLWHQG�YHUEHWHUG�GRRU
GH�DIEHHOGLQJ�RS�KHW�QHWYOLHV�EHWHU�WH�IRFXVVHUHQ��'H�PD[LPDOH�YLVXV�GLH�EHUHLNW�NDQ
ZRUGHQ��ZRUGW�EHJUHQVG�GRRU�GH�NZDOLWHLW�YDQ�GH�RRJPHGLD�HQ�YDQ�KHW�QHWYOLHV��UHWLQD��
2P�ELM�HHQ�QLHW�JRHG�IXQFWLRQHUHQGH�UHWLQD�WRFK�QRJ�WRW�YROGRHQGH�JH]LFKWVVFKHUSWH�WH
NRPHQ�NDQ�VRPV�JHEUXLN�ZRUGHQ�JHPDDNW�YDQ�HHQ�ELRSWLVFKH�WHOHVFRRS��'RRU�KHW�JHEUXLN
YDQ�HHQ�GHUJHOLMN�KXOSPLGGHO�NDQ�GH�JH]LFKWVVFKHUSWH�PHW�HHQ�IDFWRU���WRW���YHUJURRW
ZRUGHQ��]RGDW�ELM�HHQ�JH]LFKWVVFKHUSWH�YDQ�������RI�KRJHU�LQ�SULQFLSH�GH�LQ�GH�UHJHOLQJ
YHUHLVWH�PLQLPDOH�YLVXV�YDQ�����JHKDDOG�NDQ�ZRUGHQ��6WHUNHUH�YHUJURWLQJHQ�]LMQ�ZHO
PRJHOLMN�PDDU�HU�RQWVWDDQ�GDQ�SUREOHPHQ�ELM�KHW�LQ�EHHOG�KRXGHQ�YDQ�KHW�REMHFW�HQ�PHW
GH�KHOGHUKHLG�YDQ�KHW�EHHOG�
'H]H�JH]LFKWVVFKHUSWH�LV�HFKWHU�QLHW�FRQWLQX�DDQZH]LJ��PDDU�DIKDQNHOLMN�YDQ�KHW�NLMNHQ
GRRU�GH�ELRSWLVFKH�WHOHVFRRS��'H�ELRSWLVFKH�WHOHVFRRS�LV�HHQ�NOHLQ�WHOHVFRRSMH�GDW�ERYHQ
LQ�ppQ�EULOOHQJODV�ZRUGW�JHPRQWHHUG��+HW�WHOHVFRRSMH�LV�VFKXLQ�QDDU�ERYHQ�JHULFKW�LQ�KHW
JODV�JHSODDWVW��]RGDW�LHPDQG�HU�JRHG�GRRUKHHQ�NDQ�NLMNHQ�DOV�KHW�KRRIG�HQLJV]LQV�QDDU
EHQHGHQ�LV�JHERJHQ��%LM�KHW�DXWRULMGHQ�NLMNW�PHQ�PHHVWDO�QLHW�GRRU�KHW�WHOHVFRRSMH�PDDU
HU�RQGHUGRRU��2PGDW�KHW�WHOHVFRRSMH�ERYHQ�LQ�KHW�EULOOHQJODV�]LW��KHHIW�PHQ�HU�GDQ�JHHQ
ODVW�YDQ��'H�PHHVWH�ULMWDNHQ�ZRUGHQ�XLWJHYRHUG�PHW�GH�QRUPDOH��JHFRUULJHHUGH��YLVXV�
$OOHHQ�DOV�GH�EHVWXXUGHU�PHHU�GHWDLOV�ZLO�]LHQ��E�Y��GH�WHNVW�RS�HHQ�ZHJZLM]HU�RI�KHW
ZHJYHUORRS�LQ�GH�YHUWH��ZRUGW�GH�ELRSWLVFKH�WHOHVFRRS�RS�KHW�JHZHQVWH�REMHFW�JHULFKW
GRRU�KHW�KRRIG�LHWV�QDDU�YRUHQ�WH�NQLNNHQ�
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9RRU�GH�RSHUDWLRQHOH�YHUNHHUVWDNHQ�LV�HHQ�JH]LFKWVVFKHUSWH�YDQ�����j�����UXLP�YROGRHQGH
RPGDW�GH�REMHFWHQ�ZDDURS�JHUHDJHHUG�PRHW�ZRUGHQ�JURRW�HQ�GLFKWELM�]LMQ�HQ�GH�YRRU�GH
DDQSDVVLQJ�YDQ�GH�HLJHQ�EHZHJLQJ�EHQRGLJGH�UHOHYDQWH�YLVXHOH�LQIRUPDWLH�HHQ�ODJH
VSDWLsOH�IUHTXHQWLH�KHHIW��0HHU�JH]LFKWVVFKHUSWH�LV�HFKWHU�QRGLJ�YRRU�GH�WDFWLVFKH�HQ
VWUDWHJLVFKH�YHUNHHUVWDNHQ�GLH�WH�PDNHQ�KHEEHQ�PHW�DQWLFLSDWLH�HQ�URXWHNHX]H��%LM
WDFWLVFKH�HQ�VWUDWJLVFKH�WDNHQ�LV�HU�YHHO�PLQGHU�WLMGVGUXN�GDQ�ELM�GH�RSHUDWLRQHOH�WDNHQ�HQ
LV�GH�EHQRGLJGH�LQIRUPDWLH�PHHVWDO�RS�JRHG�YRRUVSHOEDUH�SODDWVHQ�HQ�WLMGHQ�EHVFKLNEDDU�
'DDUGRRU�KHEEHQ�EHVWXXUGHUV�GH�WLMG�HQ�PRJHOLMNKHGHQ�KHW�WHOHVFRRSMH�VHOHFWLHI�LQ�WH
]HWWHQ�
(HQ�YRRUEHHOG�EHWUHIW�KHW�YROJHQ�YDQ�URXWHDDQZLM]LQJHQ�RS�ZHJZLM]HUV��%LM�KHW�ULMGHQ�RS
HHQ�DXWRVQHOZHJ�NDQ�HHQ�EHVWXXUGHU�PHW�HHQ�JH]LFKWVVFKHUSWH�YDQ�������]RQGHU�KHW
WHOHVFRRSMH�WH�JHEUXLNHQ�WRFK�DO�UXLP�����PHWHU�YDQ�WHYRUHQ�]LHQ�GDW�KLM�HHQ�JURRW�EODXZ
ERUG�PHW�URXWH�LQIRUPDWLH�QDGHUW��%LM�GH�VQHOKHLG�YDQ�����NP�X�JHHIW�GLW�UXLP�YROGRHQGH
WLMG�RP�YLD�KHW�WHOHVFRRSMH�WH�ZHWHQ�WH�NRPHQ�ZDW�HU�RS�KHW�ERUG�VWDDW�]RGDW�GH�HYHQWXHOH
PDQRHXYUH�RP�GH�ZHJ�WH�YHUODWHQ�RS�QRUPDOH�ZLM]H�NDQ�ZRUGHQ�YRRUEHUHLG�HQ�DIJHURQG�
'RRUGDW�KHW�WHOHVFRRSMH�VOHFKWV�ELM�ppQ�RRJ�ZRUGW�WRHJHSDVW��PRQRFXODLU���EOLMIW�YRRU�KHW
DQGHUH�RRJ�KHW�YROOHGLJH�JH]LFKWVYHOG�EHVFKLNEDDU�YRRU�KHW�GHWHFWHUHQ�YDQ�SORWVHOLQJH
EHZHJLQJHQ�HQ�YRRU�HHQ�JOREDDO�RYHU]LFKW�YDQ�GH�YLVXHOH�UXLPWH��'LW�EHWUHIW�DXWRPDWLVFKH
DDQGDFKWV��HQ�EHZHJLQJVPHFKDQLVPHQ�ZDDUYRRU�GH�FHQWUDOH�YLVXV�QLHW�YDQ�EHODQJ�LV��+HW
YULM�EOLMYHQ�YDQ�KHW�WZHHGH�RRJ�LV�EHODQJULMN�RPGDW�ELM�KHW�NLMNHQ�GRRU�GH�ELRSWLVFKH
WHOHVFRRS�HHQ�YHOGGHIHFW�RQWVWDDW��KHW�]�J��ULQJVFRWRRP��+HW�RRJ�ZDDU�JHHQ�ELRSWLVFKH
WHOHVFRRS�YRRU]LW��YXOW�GLW�ULQJVFRWRRP�LQ��]RGDW�KHW�ELQRFXODLUH�JH]LFKWVYHOG�JHHQ
ULQJVFRWRRP�YHUWRRQW��'H�RRU]DDN�YDQ�KHW�ULQJVFRWRRP�LV�GDW�GH�DIEHHOGLQJ�YDQ�KHW
JHIL[HHUGH�REMHFW�����NHHU�YHUJURRW�RS�GH�UHWLQD�ZRUGW�DIJHEHHOG��GDDUELM�GH�DIEHHOGLQJ
YDQ�HHQ�ULQJYRUPLJ�JHGHHOWH�YDQ�GH�RPJHYLQJ�URQGRP�GDW�REMHFW�DIGHNNHQGH�
9DQXLW�GH]H�DQDO\VH�OLMNW�KHW�YHUDQWZRRUG�RP�PHQVHQ�PHW�HHQ�RS�NODVVLHNH�ZLM]H
JHPHWHQ�JH]LFKWVVFKHUSWH�YDQ���������������GLH�PHW�EHKXOS�YDQ�HHQ�ELRSWLVFKH�WHOHVFRRS
KXQ�YLVXV�PLQVWHQV�RS�����NXQQHQ�EUHQJHQ��ULMJHVFKLNW�WH�YHUNODUHQ��PLWV�]LM�ELM�KHW
EHVWXUHQ�YDQ�GH�DXWR�YDQ�GH�ELRSWLVFKH�WHOHVFRRS�JHEUXLN�PDNHQ�
,Q�HHQ�DDQWDO�VWDWHQ�HQ�SURYLQFLHV�LQ�GH�86$�HQ�&DQDGD�LV�LQGHUGDDG�EHVORWHQ�KHW�JHEUXLN
YDQ�GH�ELRSWLVFKH�WHOHVFRRS�DFKWHU�KHW�VWXXU�WRH�WH�VWDDQ��]LH�3HOL�	�3HOL���������,Q�GH
UHJHOJHYLQJ�KHHIW�PHQ�PHHVWDO�GH�RRUVSURQNHOLMN�YHUHLVWH�YLVXVZDDUGHQ�ODWHQ�VWDDQ�PDDU
LV�HHQ�FODXVXOH�RSJHQRPHQ�GDW�PHQVHQ�PHW�HHQ�JH]LFKWVVFKHUSWH�YDQ�PLQVWHQV����
ULMJHVFKLNW�ZRUGHQ�EHVFKRXZG�DOV�]H�ELM�KHW�EHVWXUHQ�YDQ�GH�DXWR�JHEUXLN�PDNHQ�YDQ�HHQ
ELRSWLVFKH�WHOHVFRRS��(U�ZRUGHQ�GDQ�DDQYXOOHQGH�HLVHQ�JHVWHOG�DDQ�KHW�JHEUXLN�YDQ�GH
ELRSWLVFKH�WHOHVFRRS��ELMYRRUEHHOG�GDW�GH�EHWURNNHQ�FKDXIIHXUV�YLD�HHQ�WHVWULW�PRHWHQ
ODWHQ�]LHQ�GDW�]H�YHLOLJ�HQ�YORW�NXQQHQ�ULMGHQ�PHW�GH�ELRSWLVFKH�WHOHVFRRS�HQ�GDW
SHULRGLHNH�FRQWUROH�GRRU�HHQ�RRJDUWV�QRGLJ�LV��7HYHQV�ZRUGW�VRPV�LQ�HHUVWH�LQVWDQWLH
DOOHHQ�WRHVWHPPLQJ�JHJHYHQ�RP�ELM�GDJOLFKW�WH�ULMGHQ�
:H�UHDOLVHUHQ�RQV�GDW�GH�1HGHUODQGVH�HQ�(XURSHVH�YHUNHHUVVLWXDWLH�DIZLMNW�YDQ�GH
$PHULNDDQVH�HQ�ZHOOLFKW�RRN�KRJHUH�HLVHQ�VWHOW�DDQ�EHVWXXUGHUV��2P�GLH�UHGHQ�KHEEHQ�ZLM
YRRUDIJDDQG�DDQ�GLW�YRRUVWHO�LQ�KHW�NDGHU�YDQ�GH�SURMHFWJURHS��$XW2	0RELOLWHLW��HHQ
RQGHU]RHN�XLWJHYRHUG�
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+RRIGVWXN��
2QGHU]RHN�$XW2	0RELOLWHLW
,Q�RQV�HHUGHU�ZHWHQVFKDSSHOLMN�RQGHU]RHN�QDDU�GH�SUDNWLVFKH�ULMJHVFKLNWKHLG�ELM�HHQ
JH]LFKWVYHUPRJHQ�WXVVHQ�GH�����HQ�����YRQGHQ�ZLM�GDW�]RQGHU�KHW�JHEUXLN�YDQ
KXOSPLGGHOHQ�HQ�]RQGHU�YRRUDIJDDQGH�WUDLQLQJ�HHQ�NZDUW�YDQ�GH�GHHOQHPHUV�HHQ
SRVLWLHYH�EHRRUGHOLQJ�NUHHJ�YDQ�GH�GHVNXQGLJH�RS�KHW�JHELHG�YDQ�GH�SUDNWLVFKH
ULMJHVFKLNWKHLG�YDQ�KHW�&%5��.RRLMPDQ�HW�DO����������%LM�EHVWXXUGHUV�PHW�HHQ�ODJH�YLVXV
ZDV�HU�ELM�GH�EHRRUGHOLQJ�ZHO�UHNHQLQJ�PHH�JHKRXGHQ�GDW�GH]H�EHVWXXUGHUV�E�Y��GH�WHNVW
RS�ZHJZLM]HUV�SDV�ODDW�NRQGHQ�OH]HQ�WHQ�JHYROJH�YDQ�GH�ODJH�YLVXV��'H]H�EHSHUNLQJ�NDQ
LQYORHG�KHEEHQ�RS�GH�XLWYRHULQJ�YDQ�WDFWLVFKH�HQ�VWUDWHJLVFKH�YHUNHHUVWDNHQ�
2P�]RQGHU�EHSHUNLQJHQ�YROOHGLJ�WH�NXQQHQ�YROGRHQ�DDQ�GH�HLVHQ�YRRU�SUDNWLVFKH
ULMJHVFKLNWKHLG�PRHWHQ�RRN�GLH�WDNHQ�YROZDDUGLJ�XLWJHYRHUG�NXQQHQ�ZRUGHQ��'H
YHUZDFKWLQJ�RS�JURQG�YDQ�GH�WDDNDQDO\VH�YDQ�GH�ULMWDDN�HQ�GH�SRVLWLHYH�$PHULNDDQVH
HUYDULQJHQ�LV�GDW�GLW�GRHO�NDQ�ZRUGHQ�EHUHLNW�GRRU�KHW�JHEUXLN�YDQ�HHQ�ELRSWLVFKH
WHOHVFRRS��9LD�HHQ�DDQYXOOHQG�RQGHU]RHN�ZHUG�GH]H�YHUZDFKWLQJ�DDQ�GH�1HGHUODQGVH
YHUNHHUVVLWXDWLH�JHWRHWVW��
'RRU�9LVLR��HHQ�ODQGHOLMNH�LQVWHOOLQJ�YRRU�GH�UHYDOLGDWLH�YDQ�VOHFKW]LHQGHQ�HQ�EOLQGHQ��LV
KHW�RQGHU]RHNVSURMHFW�$XW2	0RELOLWHLW�RSJH]HW��LQ�VDPHQZHUNLQJ�PHW�GH
5LMNVXQLYHUVLWHLW�*URQLQJHQ��7HYHQV�ZHUNWHQ�PHH�GH�ULMVFKROHQ�:HO]RUJ�

V+HUWRJHQERVFK�HQ�/�-�1LHPHLMHU��6FKHHPGD��GLH�JHVSHFLDOLVHHUG�]LMQ�LQ�ULMOHVVHQ�ELM
YLVXHOH�IXQFWLHEHSHUNLQJHQ��HQ�ZHUG�GH�PHGHZHUNLQJ�YDQ�KHW�&%5�JHYUDDJG�YRRU�HHQ
RQDIKDQNHOLMNH�EHRRUGHOLQJ�YDQ�GH�SUDNWLVFKH�ULMJHVFKLNWKHLG��+HW�SURMHFW�LV�LQ�KHW�QDMDDU
YDQ������JHVWDUW��'H�KRRIGYUDDJ�ZDV�RI�JHEUXLNHUV�YDQ�HHQ�ELRSWLVFKH�WHOHVFRRS�QD�HHQ
EHSHUNWH�WUDLQLQJVSHULRGH��NLMNWUDLQLQJ�HQ�ULMOHVVHQ��SUDNWLVFKH�ULMJHVFKLNWKHLG�YROJHQV�KHW
&%5�SURWRFRO�NXQQHQ�EHUHLNHQ�
%LQQHQ�$XW2	0RELOLWHLW�ZHUG�HHQ�SURWRFRO�RQWZLNNHOG�HQ�WRHJHSDVW�RP�DXWREHVWXXUGHUV
WH�OHUHQ�DXWRULMGHQ�PHW�JHEUXLNPDNLQJ�YDQ�GH�ELRSWLVFKH�WHOHVFRRS��=RZHO�HUYDUHQ
DXWREHVWXXUGHUV��ZDDUYDQ�GH�YLVXV�LQ�GH�ORRS�YDQ�GH�WLMG�ZDV�JHGDDOG�RQGHU�GH�ZDDUGH
YDQ������DOV�QLHXZH�EHVWXXUGHUV��GLH�DOV�JHYROJ�YDQ�GH�ODJH�YLVXV�QRRLW�PHW�DXWRULMGHQ
ZDUHQ�EHJRQQHQ��QDPHQ�GHHO�DDQ�KHW�SURJUDPPD�
7RHSDVVLQJ�YDQ�KHW�SURWRFRO�ELHGW�HHQ�VWUXFWXXU�ZDDULQ�GH�EHVWXXUGHU�VWDSVJHZLMV
YHUWURXZG�JHPDDNW�ZRUGW�PHW�KHW�JHEUXLN�YDQ�HHQ�ELRSWLVFKH�WHOHVFRRS��ZDDUELM�RRN�LQ
LHGHUH�IDVH�EHRRUGHHOG�ZRUGW�RI�GH�YRRUWJDQJ�YROGRHQGH�LV�RP�QDDU�GH�YROJHQGH�IDVH�WH
JDDQ��'H�YHUVFKLOOHQGH�IDVHQ�YDQ�KHW�OHVSURJUDPPD�]LMQ�DDQJHJHYHQ�LQ�WDEHO���
1DDVW�GH�EHDQWZRRUGLQJ�YDQ�GH�KRRIGYUDDJ�KDG�KHW�RQGHU]RHN�RRN�DOV�GRHO�RP�GH
RQGHUGHOHQ�YDQ�GH�JHYROJGH�SURFHGXUH�HQ�KXQ�DDQVOXLWLQJ�RS�HONDDU�WH�HYDOXHUHQ��+LHUELM
ZRUGW�JH]RFKW�QDDU�HYHQWXHOH�]ZDNNH�SXQWHQ�LQ�KHW�SURWRFRO�HQ�QDDU�RQGHUZHUSHQ�GLH
QDGHU�RQGHU]RHN�YHUHLVHQ��'H]H�DVSHFWHQ�]XOOHQ�KLHU�VOHFKWV�]LMGHOLQJV�JHQRHPG�ZRUGHQ�
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7DEHO����/HVSURJUDPPD�DXWRULMGHQ�PHW�HHQ�ELRSWLVFKH�WHOHVFRRS��7UDLQLQJHQ�
DXWRULMOHVVHQ�HQ�WHVWULWWHQ�YRQGHQ�SODDWV�ELM�GDJOLFKW�

)DVH 8LWYRHUGHU ,QKRXG &ULWHULXP
$DQPHOGLQJ 9LVLR�,QWDNH�

PHGHZHUNHU
9RRUOLFKWLQJ�
SHUVRRQOLMNH�JHJHYHQV
RSYUDJHQ

,Q��HQ
H[FOXVLHFULWHULD

'LDJQRVWLHN 9LVLR
/RZ�9LVLRQ
VSHFLDOLVW

*H]LFKWVYHUPRJHQ
PHWHQ��ELRSWLVFKH
WHOHVFRRS�DDQPHWHQ
�HYHQWXHHO�DDQYXOOHQG
RQGHU]RHN�

9ROGRHQGH
JHFRUULJHHUGH
YLVXV

3URHIULMOHV 5LMVFKROHQ
:HO]RUJ�HQ
1LHPHLMHU

,QVFKDWWLQJ
ULMJHVFKLNWKHLG�HQ
ULMYDDUGLJKHLG

9ROGRHQGH

%LRSWLVFKH
WHOHVFRRS
WUDLQLQJ

9LVLR
0RELOLWHLWVWUDLQHU

.LMNWUDLQLQJ�PHW�GH
ELRSWLVFKH�WHOHVFRRS

9ROGRHQGH
YDDUGLJKHLG�LQ
JHEUXLN�YDQ�GH
ELRSWLVFKH
WHOHVFRRS

5LMOHVVHQ 5LMVFKROHQ
:HO]RUJ�HQ
1LHPHLMHU

$XWRULMOHVVHQ�PHW
JHEUXLN�YDQ�GH
ELRSWLVFKH�WHOHVFRRS

9ROGRHQGH
SUDNWLVFKH
ULMJHVFKLNWKHLG
PHW�JHEUXLN�YDQ
GH�ELRSWLVFKH
WHOHVFRRS

7HVW�SUDNWLVFKH
ULMJHVFKLNWKHLG

&%5
DIGHOLQJ
SUDNWLVFKH
ULMJHVFKLNWKHLG

7HVWULW�SUDNWLVFKH
ULMJHVFKLNWKHLG

9ROGRHQGH
SUDNWLVFKH
ULMJHVFKLNWKHLG
PHW�JHEUXLN�YDQ
GH�ELRSWLVFKH
WHOHVFRRS

8LW�GH�DDQPHOGLQJHQ�]LMQ�]RZHO�PHQVHQ�PHW�HHQ�ULMEHZLMV�DOV�]RQGHU�ULMEHZLMV
XLWJHQRGLJG�RP�GHHO�WH�QHPHQ�DDQ�KHW�SURMHFW��$DQ�KHQ�ZHUG�VFKULIWHOLMNH�LQIRUPDWLH
JHVWXXUG�ZDDULQ�GH�RS]HW�HQ�GH�YRRUZDDUGHQ�YDQ�KHW�RQGHU]RHN�VWDDQ�EHVFKUHYHQ��%LM�KXQ
EH]RHN�DDQ�9LVLR�ZHUGHQ�GLH�QRJPDDOV�XLWJHOHJG��ZDDUQD�GH�GHHOQHPHU�HHQ��,QIRUPHG
FRQVHQW��IRUPXOLHU�WHNHQGH��9HUYROJHQV�ZHUG�HHQ�XLWJHEUHLG��ORZ�YLVLRQ��RQGHU]RHN
JHGDDQ�ZDDUELM�R�D��GH�JH]LFKWVVFKHUSWH�PHW�HQ�]RQGHU�ELRSWLVFKH�WHOHVFRRS�ZHUG
JHPHWHQ�HQ�ZHUG�QDJHJDDQ�RI�RYHULJH�UHOHYDQWH�IXQFWLHV��JH]LFKWVYHOG�
FRQWUDVWJHYRHOLJKHLG��OLFKWKLQGHU��EHHOGYHUWHNHQLQJ��NOHXUHQ]LHQ��QRUPDDO�ZDUHQ��7HYHQV
ZHUGHQ�HQNHOH��QHXUR�SV\FKRORJLVFKH�WHVWHQ�DIJHQRPHQ�HQ�ZHUGHQ�KHW
RULsQWDWLHYHUPRJHQ�HQ�GH�PRELOLWHLW�JHWHVW��2S�HHQ�DQGHUH�GDJ�ZHUG�QRJ�HHQ�SURHIULW
JHPDDNW�PHW�GH�ULM�LQVWUXFWHXU�RP�HHQ�LQGUXN�WH�NULMJHQ�YDQ�GH�DOJHPHQH�ULMYDDUGLJKHLG
YDQ�GH�GHHOQHPHU�
2S�JURQG�YDQ�GH]H�RQGHU]RHNHQ�ZHUG�EHVORWHQ�RI�GH�GHHOQHPHU�GH�YROJHQGH�IDVH�LQ�NRQ
JDDQ��GH�NLMNWUDLQLQJ�PHW�GH�ELRSWLVFKH�WHOHVFRRS�GRRU�GH�PRELOLWHLWVWUDLQHU��'H�JHEUXLNWH
RQGHU]RHNPHWKRGHQ�ZDUHQ�RSJHVWHOG�LQ�RYHUOHJ�PHW�GH�80&*�RQGHU]RHNHUV��PHGH
JHEDVHHUG�RS�$PHULNDDQVH�HUYDULQJHQ��2PGDW�KHW�DXWRULMGHQ�PHW�HHQ�ELRSWLVFKH
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WHOHVFRRS�LQ�1HGHUODQG�HHQ�RQEHNHQG�YHUVFKLMQVHO�LV��ZDV�GLW�SURMHFW�QLHW�DOOHHQ�YRRU�GH
GHHOQHPHUV��PDDU�YRRU�DOOH�EHWURNNHQ�SURIHVVLRQDOV�HHQ�OHHUSURFHV��'DDURP�ZDUHQ
YRRUDIJDDQG�DDQ�KHW�SURMHFW�GRRU�9LVLR�LQVWUXFWLH��HQ�WUDLQLQJVGDJHQ�YRRU�GH
SURIHVVLRQDOV�JHRUJDQLVHHUG��ZDDUELM�GRRU�HHQ�HUYDUHQ�RSWRPHWULVW�HQ�HHQ
PRELOLWHLWVWUDLQHU�XLW�GH�86$�ZHUG�XLWJHOHJG�RS�ZHONH�DVSHFWHQ�LQ�KHW�ELM]RQGHU�JHOHW
PRHVW�ZRUGHQ
'H�NLMNWUDLQLQJ�NHQGH�HHQ�RSERXZ�EHJLQQHQG�YDQ�KHW�RS]RHNHQ�YDQ�VWLOVWDDQGH�REMHFWHQ
YDQXLW�HHQV�VWLOVWDDQGH�SRVLWLH�QDDU�KHW�RS]RHNHQ�HQ�OH]HQ�YDQ�ERUGHQ�HQ�DQGHUH�UHOHYDQWH
WDNHQ�DOV�SDVVDJLHU�LQ�HHQ�ULMGHQGH�DXWR��'H]H�WUDLQLQJ�YRQG�ZHNHOLMNV�SODDWV�JHGXUHQGH
HHQ�GDJGHHO�YDQ���XXU��0HHVWDO�ZDUHQ���WUDLQLQJHQ�YROGRHQGH�HQ�NRQ�GH�GHHOQHPHU
GRRUJDDQ�QDDU�GH�YROJHQGH�IDVH��GH�ULMOHVVHQ�
'H�ULMOHVVHQ�ZHUGHQ�JHJHYHQ�GRRU�WZHH�JHVSHFLDOLVHHUGH�ULM�LQVWUXFWHXUV��1LHPHLMHU�LQ�GH
UHJLR�1RRUG��URQGRP�9LVLR�+DUHQ��HQ�:HO]RUJ�LQ�GH�UHJLR�&HQWUXP��URQGRP�9LVLR�
$SHOGRRUQ��ZDDUELM�KHW�WLMGLJ�HQ�HIIHFWLHI�JHEUXLN�YDQ�GH�ELRSWLVFKH�WHOHVFRRS
JHwQWHJUHHUG�PRHVW�ZRUGHQ�LQ�GH�ULMYDDUGLJKHLG��(U�ZDUHQ�YULM�JURWH�YHUVFKLOOHQ�WXVVHQ�GH
GHHOQHPHUV�LQ�KXQ�YDDUGLJKHGHQ�RP�GH]H�JHwQWHJUHHUGH�WDDN�DDQ�WH�OHUHQ��=RGUD�GH]H�WDDN
QDDU�EHKRUHQ�ZHUG�EHKHHUVW��ZHUG�HHQ�DDQYUDDJ�LQJHGLHQG�YRRU�HHQ�ULMWHVW�YDQ�GH
SUDNWLVFKH�ULMJHVFKLNWKHLG��DIJHQRPHQ�GRRU�HHQ�GHVNXQGLJH�YDQ�GH�EHWUHIIHQGH�DIGHOLQJ
YDQ�KHW�&%5�
7LMGHQV�GLW�SURMHFW�]LMQ�DOOH�WUDLQLQJHQ��DXWRULMOHVVHQ�HQ�ULMWHVWHQ�ELM�GDJOLFKW�XLWJHYRHUG�
2P�WH�NXQQHQ�EHRRUGHOHQ�RI�KHW�ULMGHQ�PHW�HHQ�ELRSWLVFKH�WHOHVFRRS�RRN�QD
]RQVRQGHUJDQJ�]RQGHU�EHSHUNLQJHQ�PRJHOLMN�LV�]RX�HHQ�DDQYXOOHQG�RQGHU]RHN�PRHWHQ
ZRUGHQ�XLWJHYRHUG�
7DEHO����'RRUVWURRP�HQ�XLWYDO�YDQ�GHHOQHPHUV�DDQ�KHW�$XW2	0RELOLWHLW�SURMHFW
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2PGDW�RS�KHW�PRPHQW�YDQ�KHW�RQGHU]RHN�QRJ�JHHQ�GXLGHOLMNKHLG�ZDV�RYHU�GH
XLWHLQGHOLMNH�WRHODDWEDDUKHLG�YDQ�GH�ELRSWLVFKH�WHOHVFRRS�HQ�GH�NRVWHQ�YDQ�KHW�KXOSPLGGHO
HQ�GH�WUDLQLQJHQ�QRJDO�KRRJ�]LMQ��ZHUG�EHVORWHQ�WRW�HHQ�YULM�UHVWULFWLHI�EHOHLG�ZDW�EHWUHIW
GH�WRHODWLQJ�YDQ�FOLsQWHQ��(U�ZHUGHQ�DOOHHQ�FOLsQWHQ�WRHJHODWHQ�ZDDUYDQ�GH�SURMHFWJURHS
RS�EDVLV�YDQ�GH�ZHWHQVFKDSSHOLMNH�OLWHUDWXXU�LQVFKDWWH�GDW�KHW�OHHUSURFHV�YRRUVSRHGLJ�]RX
YHUORSHQ�
%LM����PHQVHQ�LV�XLWJHEUHLG�RQGHU]RHN�JHGDDQ�QDDU�GH�YLVXHOH�IXQFWLHV�HQ����YDQ�KHQ
KHEEHQ�RRN�GDDGZHUNHOLMN�HHQ�ELRSWLVFKH�WHOHVFRRS�DDQJHPHWHQ�JHNUHJHQ��2PGDW�DOOH
JHVHOHFWHHUGH�GHHOQHPHUV�]RQGHU�ELRSWLVFKH�WHOHVFRRS�HHQ�YLVXV�KDGGHQ�ERYHQ�GH������LV
VWHHGV�JHEUXLN�JHPDDNW�YDQ�HHQ�WHOHVFRRS�GLH��[�YHUJURRW�
$FKW�PHQVHQ�XLW�GH]H�JURHS�KHEEHQ�RQGHUWXVVHQ�HHQ�YROGRHQGH�WHVWULW�SUDNWLVFKH
ULMJHVFKLNWKHLG�DIJHOHJG�HQ���PHQVHQ�]LMQ�QRJ�EH]LJ�PHW�GH�WUDLQLQJHQ��%LM�YLHU�PHQVHQ
OXNWH�KHW�ELQQHQ�KHW�EHVWHN�YDQ�KHW�SURMHFW�QLHW�RP�WRW�YROGRHQGH�SUDNWLVFKH
ULMJHVFKLNWKHLG�WH�NRPHQ��'LW�EOHHN�DO�LQ�HHQ�YULM�YURHJ�VWDGLXP�YDQ�KHW�SURMHFW��,Q
YHUEDQG�PHW�GH�KLHUPHH�JHPRHLGH�HPRWLRQHOH�HQ�ILQDQFLsOH�NRVWHQ�LV�KHW�WRHODWLQJVEHOHLG
DDQJHSDVW��0HW�QDPH�EHWURI�GLW�GH�WRHODWLQJ�YDQ�MRQJHUH�PHQVHQ�PHW�HHQ�Q\VWDJPXV��GH]H
IXQFWLHEHSHUNLQJ�NRPW�JHUHJHOG�YRRU�LQ�FRPELQDWLH�PHW�HHQ�ODJH�YLVXV��PHW�QDPH�ELM
DDQJHERUHQ�RRJDDQGRHQLQJHQ��,Q�GH�ZHWHQVFKDSSHOLMNH�OLWHUDWXXU�RYHU�GH�ELRSWLVFKH
WHOHVFRRS�ZRUGW�Q\VWDJPXV�QLHW�H[SOLFLHW�JHQRHPG�DOV�FRQWUD�LQGLFDWLH��2Q]H
SUDNWLMNHUYDULQJHQ��DDQJHYXOG�PHW�GH�DO�EHVWDDQGH�NHQQLV�HQ�HUYDULQJ�ELQQHQ�GH�DIGHOLQJ
DDQSDVVLQJHQ�YDQ�KHW�&%5��EUDFKWHQ�DDQ�KHW�OLFKW�GDW�GH]H�PHQVHQ�ELQQHQ�GH
WUDLQLQJVRPYDQJ�GLH�ZH�EHVFKLNEDDU�KDGGHQ��LQ�KHW�DOJHPHHQ�QLHW�SUDNWLVFK�ULMJHVFKLNW
NXQQHQ�ZRUGHQ��9RRU�KHW�ORSHQGH�SURMHFW�KHEEHQ�ZH�WRHQ�EHVORWHQ�GH]H�FDWHJRULH�YHUGHU
EXLWHQ�EHVFKRXZLQJ�WH�ODWHQ��'H]H�EHSHUNLQJ�LQ�GH�WRHODWLQJ�KHHIW�HU�PHGH�DDQ
ELMJHGUDJHQ�GDW�VOHFKWV�ppQ�SHUVRRQ�]RQGHU�ULMEHZLMV�KHW�SURJUDPPD�PHW�HHQ�SRVLWLHI
UHVXOWDDW�KHHIW�DIJHVORWHQ��:HO�ZRUGW�JHDGYLVHHUG�GLW�RQGHUZHUS�LQ�GH�WRHNRPVW�YHUGHU�XLW
WH�]RHNHQ��PRJHOLMN�LQ�GH�YRUP�YDQ�HHQ�VSHFLDOH�NLMNWUDLQLQJ�YRRU�GH]H�JURHS�

&RQFOXVLH
,Q�KHW�RQGHU]RHN�LV�DDQJHWRRQG�GDW�DXWRPRELOLVWHQ�PHW�HHQ�YLVXV�WXVVHQ������HQ�����GLH
WLMGHQV�KHW�DXWRULMGHQ�HHQ�ELRSWLVFKH�WHOHVFRRS�JHEUXLNHQ��ULMJHVFKLNW�NXQQHQ�]LMQ�LQ�GH
]LQ�YDQ�YROGRHQGH�SUDNWLVFKH�ULMJHVFKLNWKHLG�]RDOV�YDVWJHVWHOG�YROJHQV�KHW�GHVEHWUHIIHQGH
SURWRFRO�YDQ�KHW�&%5��SDU������YDQ�GH�5HJHOLQJ�(LVHQ�*HVFKLNWKHLG��������+HW�EHWUHIW
KLHU�PHQVHQ�GLH�RRJKHHONXQGLJ�]LMQ�RQGHU]RFKW�ZDW�EHWUHIW�GH�HUQVW�HQ�DDUG�YDQ�GH
RRJDDQGRHQLQJHQ�HQ�GLH�HHQ�RS�KHW�RSWLPDDO�JHEUXLNHQ�YDQ�KHW�KXOSPLGGHO�JHULFKWH
FRPELQDWLH�YDQ�NLMNWUDLQLQJ�HQ�DXWRULMOHVVHQ�KHEEHQ�RQWYDQJHQ��7HYHQV�LV�KLHUELM�VWHHGV
JHEUXLN�JHPDDNW�YDQ�HHQ�OHVDXWR�PHW�DXWRPDWLVFKH�WUDQVPLVVLH�
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+RRIGVWXN��
$GYLHV�YDQ�GH�FRPPLVVLH
2S�JURQG�YDQ�HHQ�DQDO\VH�YDQ�GH�ULMWDDN��RS�JURQG�YDQ�LQWHUQDWLRQDOH�HUYDULQJHQ�HQ�RS
JURQG�YDQ�RQV�HLJHQ�RQGHU]RHN�VWHOOHQ�ZLM�YRRU�GH��5HJHOLQJ�HLVHQ�JHVFKLNWKHLG������
]RGDQLJ�DDQ�WH�SDVVHQ�GDW�HU�GXLGHOLMNKHLG�RQWVWDDW�RYHU�GH�PRJHOLMNKHGHQ�RP�GH
ELRSWLVFKH�WHOHVFRRS�WH�JHEUXLNHQ�
+HW�YRRUVWHO�KRXGW�LQ�GDW�PHQVHQ�PHW�HHQ�RS�NODVVLHNH�ZLM]H�JHPHWHQ�JH]LFKWVVFKHUSWH
YDQ��������������ULMJHVFKLNW�YHUNODDUG�NXQQHQ�ZRUGHQ�YRRU�JURHS���ULMEHZLM]HQ�DOV�]LM�ELM
KHW�EHVWXUHQ�YDQ�GH�DXWR�JHEUXLN�PDNHQ�YDQ�HHQ�ELRSWLVFKH�WHOHVFRRS��9RRUZDDUGHQ�GLH
ZLM�GDDUELM�VWHOOHQ�]LMQ�
�� 'DW�]LM�YRRUDIJDDQG�DDQ�GH�WUDLQLQJ�]LMQ�RQGHU]RFKW�GRRU�HHQ�RRJDUWV�RP�GH�RRU]DDN�

SURJQRVH�HQ�GH�VWDELOLWHLW�YDQ�GH�ODJH�YLVXV�WH�EHRRUGHOHQ��'LW�LV�WHYHQV�YDQ�EHODQJ�RP
GH�GXXU�YDQ�GH�ULMJHVFKLNWKHLG�WH�EHSDOHQ�HQ�RP�WH�DGYLVHUHQ�RYHU�RYHULJH
EHSHUNLQJHQ��E�Y��HHQ�EHSHUNLQJ�WRW�KHW�ULMGHQ�ELM�GDJOLFKW��7\SH�HQ�HUQVW�YDQ�GH
DDQGRHQLQJ�GLH�GH�YLVXVEHSHUNLQJ�YHURRU]DDNW��NXQQHQ�SUREOHPHQ�ELM�KHW�ULMGHQ�LQ�KHW
GRQNHU�YHURRU]DNHQ�GRRU�HHQ�YHUPLQGHUGH�OLFKWJHYRHOLJKHLG�RI�GRRU�HHQ�YHUKRRJGH
VWURRLOLFKWKLQGHU��%LM�WZLMIHO�KLHURYHU�]DO�QDGHU�RQGHU]RHN�PHW�HHQ�DGDSWRPHWHU�HQ�RI
HHQ�&�4XDQW�VWURRLOLFKWPHWHU�LQ�HHQ�JHVSHFLDOLVHHUG��ELM�YRRUNHXU�DFDGHPLVFK�
RRJKHHONXQGLJ�FHQWUXP�PRHWHQ�SODDWV�YLQGHQ��2YHUHHQNRPVWLJ�DUWLNHO��������LV�GH
PD[LPDDO�WRHJHVWDQH�DIZLMNLQJ�YDQ�GH�OLFKWJHYRHOLJKHLG�ppQ�ORJHHQKHLG��9RRU�GH
PD[LPDDO�WRHJHVWDQH�VWURRLOLFKWKLQGHU�EHVWDDW�JHHQ�YRRUVFKULIW��2S�JURQG�YDQ�UHFHQW
RQGHU]RHN�NDQ�HHQ�PD[LPDDO�WRHJHVWDQH�VWURRLOLFKWZDDUGH�YDQ�����ORJHHQKHLG�ZRUGHQ
JHKDQWHHUG�RP�KHW�ULMGHQ�ELM�VFKHPHU�HQ�QDFKW�ELM�KHW�JHEUXLN�YDQ�HHQ�ELRSWLVFKH
WHOHVFRRS�WRH�WH�VWDDQ�

�� 'DW�]LM�HHQ�GRRU�KHW�&%5�HUNHQGH�WUDLQLQJ�KHEEHQ�JHKDG�LQ�KHW�JHEUXLN�YDQ�GH
ELRSWLVFKH�WHOHVFRRS�ELM�KHW�EHVWXUHQ�YDQ�HHQ�DXWR�

�� 'DW�]LM�YLD�HHQ�GRRU�KHW�&%5�DIJHQRPHQ�ULMWHVW�SUDNWLVFKH�ULMJHVFKLNWKHLG�KHEEHQ
DDQJHWRRQG�YHLOLJ�HQ�YORW�DDQ�KHW�YHUNHHU�WH�NXQQHQ�GHHOQHPHQ�ELM�JHEUXLNPDNLQJ
YDQ�KHW�KXOSPLGGHO�

�� 'DW�GH�ULMEHYRHJGKHLG�EHSHUNW�LV�WRW�KHW�ULMGHQ�ELM�GDJOLFKW��'H]H�EHSHUNLQJ�NDQ
ZRUGHQ�RSJHKHYHQ�DOV�GH�EHVWXXUGHU�YLD�HHQ�GRRU�KHW�&%5�DIJHQRPHQ�DDQYXOOHQGH
ULMWHVW�SUDNWLVFKH�ULMJHVFKLNWKHLG�ELM�DYRQG�KHHIW�DDQJHWRRQG�YHLOLJ�HQ�YORW�DDQ�KHW
YHUNHHU�WH�NXQQHQ�GHHOQHPHQ�ELM�JHEUXLNPDNLQJ�YDQ�KHW�KXOSPLGGHO��'H]H
DDQYXOOHQGH�ULMWHVW�NDQ�QLHW�ZRUGHQ�DDQJHYUDDJG�LQ�KHW�HHUVWH�MDDU�QD�GH�KLHUERYHQ�LQ
SXQW���JHQRHPGH�ULMWHVW�

9RRUWV�UDGHQ�ZLM�VWHUN�DDQ�RP�ELM�GH�WUDLQLQJ�HQ�ULMWHVW�JHEUXLN�WH�PDNHQ�YDQ�HHQ�DXWR�PHW
DXWRPDWLVFKH�WUDQVPLVVLH�RPGDW�LQ�GDW�JHYDO�GH�NDQV�RS�KHW�VODJHQ�YRRU�GH�ULMWHVW�LQ�KHW
DOJHPHHQ�KHW�JURRWVW�LV��,Q�KHW�LQ�KRRIGVWXN���EHVFKUHYHQ�RQGHU]RHN�LV�GDQ�RRN
ZHOEHZXVW�VWHHGV�JHEUXLN�JHPDDNW�YDQ�HHQ�OHVDXWR�PHW�DXWRPDWLVFKH�WUDQVPLVVLH�
2P�PLVYHUVWDQGHQ�WH�YRRUNRPHQ�ELM�HYHQWXHOH�FRQWUROH�GRRU�GH�SROLWLH�YDQ�GUDJHUV�YDQ
HHQ�ELRSWLVFKH�WHOHVFRRS��VWHOOHQ�ZH�YRRU�GDW�GH�0LQLVWHU�YDQ�9HUNHHU�HQ�:DWHUVWDDW�YRRU
KHW�JHEUXLN�YDQ�GLW�KXOSPLGGHO�HHQ�QDWLRQDOH�FRGH�YDVWVWHOW�GLH�RS�KHW�ULMEHZLMV�ZRUGW
YHUPHOG�
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9RRUVWHO�YRRU�JHZLM]LJGH�IRUPXOHULQJ�YDQ�SDUDJUDDI�������LQ�GH
�5HJHOLQJ�HLVHQ�JHVFKLNWKHLG������

������*HFRUULJHHUGH�YLVXV
D��JURHS����'H�YLVXV�PHW�EHLGH�RJHQ�WH]DPHQ�GLHQW��HYHQWXHHO�JHFRUULJHHUG��WHQ�PLQVWH����

WH�EHGUDJHQ��,QGLHQ�GH�DDQYUDJHU�KHW�JH]LFKWVYHUPRJHQ�YDQ�ppQ�RRJ�YROOHGLJ�LV
NZLMWJHUDDNW�RI��ELMYRRUEHHOG�GRRU�GLSORSLH��VOHFKWV�ppQ�RRJ�JHEUXLNW��GLHQW�GH
YLVXV��]R�QRGLJ�JHFRUULJHHUG��WHQ�PLQVWH�����WH�EHGUDJHQ�

9RRU�JURHS���ULMEHZLM]HQ�JHOGW�GDW�ELM�PHQVHQ�PHW�HHQ�RS�NODVVLHNH�ZLM]H�JHPHWHQ�YLVXV
WXVVHQ�������HQ�������GH�YLVXV�]RDOV�EHGRHOG�LQ�������D�RRN�EHUHLNW�PDJ�]LMQ�PHW�EHKXOS
YDQ�HHQ�PRQRFXODLUH�ELRSWLVFKH�WHOHVFRRS��=LM�NXQQHQ�ULMJHVFKLNW�ZRUGHQ�YHUNODDUG�DOV�]LM
YLD�HHQ�GRRU�KHW�&%5�DIJHQRPHQ�ULMWHVW�SUDNWLVFKH�ULMJHVFKLNWKHLG��DDQWRQHQ�YHLOLJ�HQ
YORW�DDQ�KHW�YHUNHHU�WH�NXQQHQ�GHHOQHPHQ�ELM�JHEUXLNPDNLQJ�YDQ�GLW�KXOSPLGGHO�
'H�ULMEHYRHJGKHLG�LV�EHSHUNW�WRW�KHW�ULMGHQ�ELM�GDJOLFKW�
'H�EHSHUNLQJ�WRW�KHW�ULMGHQ�ELM�GDJOLFKW�NDQ�ZRUGHQ�RSJHKHYHQ�DOV�GH�EHVWXXUGHU�YLD�HHQ
GRRU�KHW�&%5�DIJHQRPHQ�DDQYXOOHQGH�ULMWHVW�SUDNWLVFKH�ULMJHVFKLNWKHLG�ELM�DYRQG�KHHIW
DDQJHWRRQG�YHLOLJ�HQ�YORW�DDQ�KHW�YHUNHHU�WH�NXQQHQ�GHHOQHPHQ�ELM�JHEUXLNPDNLQJ�YDQ�KHW
KXOSPLGGHO��'H]H�DDQYXOOHQGH�ULMWHVW�NDQ�QLHW�ZRUGHQ�DDQJHYUDDJG�LQ�KHW�HHUVWH�MDDU�QD
GH�KLHUERYHQ�JHQRHPGH�ULMWHVW�
9RRUZDDUGHQ�YRRU�GHHOQDPH�DDQ�GH�ULMWHVW�LV�GDW�]LM�HHQ�GRRU�KHW�&%5�HUNHQGH�WUDLQLQJ
KHEEHQ�JHKDG�LQ�KHW�JHEUXLN�YDQ�GH�ELRSWLVFKH�WHOHVFRRS�HQ�GDW�HHQ�UDSSRUW�DDQZH]LJ�LV
YDQ�HHQ�UHFHQW�RRJKHHONXQGLJ�RQGHU]RHN�ZDDULQ�GH�RRU]DDN��SURJQRVH�HQ�GH�VWDELOLWHLW
YDQ�GH�ODJH�YLVXV�]LMQ�QDJHJDDQ��'LW�UDSSRUW�LV�YDQ�EHODQJ�RP�GH�GXXU�YDQ�GH
ULMJHVFKLNWKHLG�HQ�HYHQWXHOH�RYHULJH�DDQYXOOHQGH�YRRUZDDUGHQ�YDVW�WH�NXQQHQ�VWHOOHQ�
7\SH�HQ�HUQVW�YDQ�GH�DDQGRHQLQJ�GLH�GH�YLVXVEHSHUNLQJ�YHURRU]DDNW��NXQQHQ�SUREOHPHQ
ELM�KHW�ULMGHQ�LQ�KHW�GRQNHU�YHURRU]DNHQ�GRRU�HHQ�YHUPLQGHUGH�OLFKWJHYRHOLJKHLG�RI�GRRU
HHQ�YHUKRRJGH�VWURRLOLFKWKLQGHU��$OV�ELM�KHW�RRJKHHONXQGLJ�RQGHU]RHN�GDDURYHU�WZLMIHO
EHVWDDW�]DO�QDGHU�RQGHU]RHN�PHW�HHQ�DGDSWRPHWHU�HQ�RI�HHQ�&�4XDQW�VWURRLOLFKWPHWHU
PRHWHQ�ZRUGHQ�XLWJHYRHUG��2YHUHHQNRPVWLJ�DUWLNHO��������LV�GH�PD[LPDDO�WRHJHVWDQH
DIZLMNLQJ�YDQ�GH�OLFKWJHYRHOLJKHLG�ppQ�ORJHHQKHLG��'H�PD[LPDDO�WRHJHVWDQH
VWURRLOLFKWZDDUGH�LV�����ORJHHQKHLG�RP�ULMJHVFKLNW�WH�]LMQ�YRRU�KHW�ULMGHQ�ELM�VFKHPHU�HQ
QDFKW�ELM�KHW�JHEUXLN�YDQ�HHQ�ELRSWLVFKH�WHOHVFRRS�



���VHSWHPEHU����������� 3DJLQD��� YDQ���

+RRIGVWXN��

*HUDDGSOHHJGH�OLWHUDWXXU
$UWLNHOHQ
%DLOH\�,/��%LRSWLF�WHOHVFRSHV��$UFK�2SKWKDOPRO�������������������
%RZHUV�$5��$SIHOEDXP�'+��3HOL�(��%LRSWLF�WHOHVFRSHV�PHHW�WKH�QHHGV�RI�GULYHUV�ZLWK�PRGHUDWH
YLVXDO�DFXLW\�ORVV��,QYHVW�2SKWKDOPRO�9LV�6FL��������������������
&RHFNHOEHUJK��7�5�0���%URXZHU��:�+���&RUQHOLVVHQ��)�:���.RRLMPDQ��$�&���7KH�HIIHFW�RI�YLVXDO
ILHOG�GHIHFWV�RQ�H\H�PRYHPHQWV�DQG�WKH�SUDFWLFDO�ILWQHVV�WR�GULYH�� 9LVLRQ�5HVHDUFK��������������
���
&RHFNHOEHUJK�75��%URXZHU�:+��&RUQHOLVVHQ�):��.RRLMPDQ�$&��3UHGLFWLQJ�SUDFWLFDO�ILWQHVV�WR
GULYH�LQ�GULYHUV�ZLWK�YLVXDO�ILHOG�GHIHFWV�FDXVHG�E\�RFXODU�SDWKRORJ\�� +XPDQ�)DFWRUV�
���������������
)HLQEORRP�:��'ULYLQJ�ZLWK�ELRSWLF�WHOHVFRSLF�VSHFWDFOHV��%76���$P�-�2SWRP�3K\VLRO�2SW�
����������±���
+XVV�&��&RUQ�$��/RZ�YLVLRQ�GULYLQJ�ZLWK�ELRSWLFV��DQ�RYHUYLHZ�� -RXUQDO�RI�9LVXDO�,PSDLUPHQW�	
%OLQGQHVV� ��������������������
%RHNHQ
0LFKRQ -$��$�FULWLFDO�UHYLHZ�RI�GULYHU�EHKDYLRU�PRGHOV��:KDW�GR�ZH�NQRZ��ZKDW�VKRXOG�ZH�GR"
,Q�(YDQV�/�	�6FKZLQJ 5��HGLWRUV��+XPDQ�%HKDYLRU�$QG�7UDIILF�6DIHW\��1HZ�<RUN��3OHQXP
3UHVV����������������
3HOL�(��3HOL�'��'ULYLQJ�:LWK�&RQILGHQFH��$�3UDFWLFDO�*XLGH�7R�'ULYLQJ�:LWK�/RZ�9LVLRQ�
6LQJDSRUH��:RUOG�6FLHQWLILF�������
5RFNZHOO�7+��6NLOOV��MXGJPHQW�DQG�LQIRUPDWLRQ�DFTXLVLWLRQ�LQ�GULYLQJ��,Q��)RUEHV�7:��HGLWRU�
+XPDQ�IDFWRUV�LQ�KLJKZD\�WUDIILF�VDIHW\�UHVHDUFK��1HZ�<RUN��1<��:LOH\�,QWHUVFLHQFH�������
��������
5DSSRUWHQ
1HZ�VWDQGDUGV�IRU�WKH�YLVXDO�IXQFWLRQV�RI�GULYHUV ��5HSRUW�RI�WKH�(\HVLJKW�:RUNLQJ�*URXS�
%UXVVHOV������
9LVLRQ�5HTXLUHPHQWV�IRU�'ULYLQJ�6DIHW\��5HSRUW�DSSURYHG�E\�WKH�,QWHUQDWLRQDO�&RXQFLO�RI
2SKWKDOPRORJ\�6DR�3DXOR��)HEUXDU\�����
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%LMODJH��

&RPPLVVLH
3URI��GU��:�+��%URXZHU��+RRJOHUDDU�9HUNHHUVJHQHHVNXQGH�HQ�±QHXURSV\FKRORJLH�

80&*��DIGHOLQJ�1HXURORJLH��*URQLQJHQ�
3URI��GU��-�(�(��.HXQHQ��+RRJOHUDDU�2RJKHHONXQGH�

80&�6W�5DGERXG��DIGHOLQJ�2RJKHHONXQGH��1LMPHJHQ�
3URI��GU��$�&��.RRLMPDQ��YRRU]LWWHU��+RRJOHUDDU�9LGHRORJLH�

80&*��DIGHOLQJ�2RJKHHONXQGH��*URQLQJHQ�

.ODQNERUGFRPPLVVLH
'UV��5�$��%UHGHZRXG��+RRIG�0HGLVFKH�'LHQVW�&%5��5LMVZLMN�
'UV��)�-��3RVWHPD��RRJDUWV��,VDOD�.OLQLHNHQ��=ZROOH�
'UV��-�+�0� YDQ�5RVPDOHQ��EHOHLGVPHGHZHUNHU�PRELOLWHLW�HQ�WRHJDQNHOLMNKHLG�

)HGHUDWLH�6OHFKW]LHQGHQ�HQ�%OLQGHQEHODQJ��8WUHFKW�
-�0�'��:LWYOLHW��SURMHFWOHLGHU�$XWR	0RELOLWHLW��VHQLRU�FRQVXODQW�

.RQLQNOLMNH�9LVLR��$IGHOLQJ�2QGHU]RHN�HQ�,QQRYDWLH��$SHOGRRUQ�
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