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� 0DQDJHPHQWVDPHQYDWWLQJ
'RRU�GH�VSHFLILHNH�NHQPHUNHQ�YDQ�GH�'UHQWVH�]RUJVHFWRU�LV�HU�QRRG]DDN�WRW�YHUDQGHULQJ LQ�GH]H�
VHFWRU��'UHQWVH�]RUJYUDJHUV�ZRQHQ�ODQJHU�WKXLV�HQ�GH�DIVWDQGHQ�WRW�]RUJ�]LMQ��UHODWLHI��YDDN�YULM�
JURRW��'UHQWKH�KHHIW�WH�PDNHQ�PHW HHQ�VWHUNH�YHUJULM]LQJ�HQ�RQWJURHQLQJ HQ�GDDUPHH�HHQ�UHODWLHI�
JURWH�HQ�JURHLHQGH�JURHS�]RUJYUDJHUV��,Q]HW�YDQ��VHQVRU�WHFKQRORJLH�NDQ�KHOSHQ�ELM�GH�
YUDDJVWXNNHQ�LQ�GH�'UHQWVH��WKXLV�]RUJVHFWRU��'UHQWKH��HQ�VSHFLILHN�$VVHQ��KHHIW HHQ�VWHUNH�
SRVLWLH�RS VHQVRUWHFKQRORJLH��

+HW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH�ZLO�HHQ�XQLHN�RSOHLGLQJHQ� HQ�NHQQLVFHQWUXP�]LMQ�YRRU
�VHQVRU�WHFKQRORJLH�WRHSDVVLQJHQ�LQ�GH�]RUJVHFWRU��+HW�3UDFWRUDDW KHHIW�YLHU�EHODQJULMNH�SLMOHUV�
x +HW�RSULFKWHQ�YDQ�HHQ�SUDFWRUDDW�ZDDULQ SUDNWLVFK�RQGHU]RHN�ZRUGW�JHGDDQ�QDDU�

WRHSDVVLQJHQ�YDQ �VHQVRU�WHFKQRORJLH�YRRU YUDDJVWXNNHQ YDQ ]RUJSURIHVVLRQDOV�RS GH�
ZHUNYORHU�

x +HW�RQWZLNNHOHQ�YDQ�NHX]HGHOHQ�HQ�RQGHUZLMVPRGXOHV�JHULFKW�RS�]RUJ�HQ��VHQVRU�WHFKQRORJLH�
YRRU�GH�VWXGHQWHQ�YDQ�]RUJ� HQ�ZHO]LMQVRSOHLGLQJHQ HQ�ODWHU�RRN�RS�WHFKQLHNRSOHLGLQJHQ�

x +HW�EHKDQGHOHQ�YDQ�LQQRYDWLHYUDDJVWXNNHQ�XLW�GH�SUDNWLMN �YDQ�]RUJSURIHVVLRQDOV HQ�
EHGULMYHQ� GRRU�PXOWLGLVFLSOLQDLUH HQ�PXOWLOHYHO�VWXGHQWHQWHDPV RQGHU�EHJHOHLGLQJ�YDQ�
GRFHQWHQ�OHFWRUHQ�

x +HW XLWERXZHQ�YDQ�GH�FRPPXQLW\�YDQ�]RUJLQVWHOOLQJHQ��RQGHUZLMV�HQ�EHGULMYHQ�ZDDULQ�ZRUGW�
VDPHQJHZHUNW�DDQ�NHQQLVRQWZLNNHOLQJ�HQ�NHQQLV�ZRUGW�JHGHHOG�

+HW�3UDFWRUDDW�ERXZW�YRRUW�RS�GH�VXFFHVYROOH�VDPHQZHUNLQJ�LQ�KHW�SURMHFW�,QQRYDWLHZHUNSODDWV
=RUJ�	��6HQVRU�WHFKQRORJLH��

8QLHN�DDQ�KHW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH�LV�GDW�
x +HW�YRRUWERXZW�RS�GH�KHW�NUDFKWLJH�VHQVRUWHFKQRORJLH�FOXVWHU�LQ�$VVHQ�HQ�RPVWUHNHQ��

%HGULMYHQ�XLW�GLW�VWHUNH�UHJLRQDOH�FOXVWHU�LQYHVWHUHQ�HQ�SDUWLFLSHUHQ�LQ�GLW�SURMHFW�
x +HW�ELMGUDDJW�DDQ�KHW�RSORVVHQ�YDQ�VSHFLILHNH�NQHOSXQWHQ�LQ�GH�]RUJVHFWRU�LQ�'UHQWKH�GRRU�

�WRHNRPVWLJH��ZHUNQHPHUV�LQ�GH�]RUJ�RS�WH�OHLGHQ�RP��VHQVRU�WHFKQRORJLH�DFWLHI�LQ�WH�]HWWHQ�
HQ�WH�EHQXWWHQ�LQ�KXQ�GDJHOLMNVH�ZHUN]DDPKHGHQ�

x +HW�RQGHU]RHN�GRHW�QDDU�SUDNWLVFKH�WRHSDVVLQJ HQ�RQWZLNNHOLQJ�YDQ�WHFKQRORJLVFKH�LQQRYDWLH�
LQ�GH�]RUJ�HQ�GLH�NHQQLV�HQ�LQ]LFKWHQ�YHUWDDOW�QDDU�QLHXZH�FXUVXVVHQ�HQ�RSOHLGLQJHQ�YRRU�
VWXGHQWHQ�HQ�ZHUNQHPHUV��2QGHU]RHNVYUDJHQ�ZRUGHQ�YDQXLW�]RUJSURIHVVLRQDOV�RS�GH
ZHUNYORHU��PER�HUV� RSJHKDDOG HQ�YORHLHQ�GRRU�QDDU�KHW�KER�HQ�ZR��'H�UHJXOLHUH�
RQGHU]RHNVSLUDPLGH ZDDU�PER�DDQ�KHW�HLQG�VWDDW�ZRUGW�KLHUPHH GRRU�GLW�SURMHFW RPJHNHHUG��
+HW�PER�VWDDW�KLHUGRRU�DDQ�KHW�EHJLQ�YDQ�GH�RQWZLNNHOLQJ�YDQ�QLHXZH�NHQQLV�HQ�LQ]LFKWHQ�

x +HW�VDPHQZHUNW�PHW�GH�OHFWRUDWHQ�HQ�&HQWUH RI�([SHUWLVH�+HDOWK\�$JHLQJ�YDQ�GH�
+DQ]HKRJHVFKRRO��+LHUPHH�ZRUGW�HHQ�NUDFKWLJ�NHQQLVFOXVWHU�HQ�HHQ�VWHYLJH�GRRUORSHQGH�
OHHUOLMQ�JHFUHsHUG��

x +HW�RQWZLNNHOHQ�YDQ�HHQ�3UDFWRUDDW�VOXLW�DDQ�ELM�GH�YLVLH�YDQ�PLQLVWHU�%XVVHPDNHU�]RDOV�]LM�
GH]H�EHVFKULMIW�LQ�KDDU�NDPHUEULHI�RYHU�KHW�PER��

2P�GLW�WH�NXQQHQ�UHDOLVHUHQ�]LMQ�GH�YROJHQGH�YLMI�GRHOHQ�JHIRUPXOHHUG�
x 9HUEHWHUHQ�YDQ�NHQQLV��YDDUGLJKHGHQ�HQ��RQGHU]RHNHQGH��KRXGLQJ�YDQ ��� VWXGHQWHQ�SHU�

MDDU�LQ�KHW�PER�RYHU�WHFKQRORJLH�LQ�GH�]RUJ�
x 9HUEHWHUHQ�YDQ�NHQQLV��YDDUGLJKHGHQ�HQ��RQGHU]RHNHQGH��KRXGLQJ�YDQ ���GRFHQWHQ SHU�MDDU

LQ�KHW�PER�RYHU�WHFKQRORJLH�LQ�GH�]RUJ�
x 6WLPXOHUHQ�YDQ����PXOWLGLVFLSOLQDLUH HQ�PXOWLOHYHO�VDPHQZHUNLQJVSURMHFWHQ� JHULFKW�RS�

WRHSDVVLQJ�HQ�RQWZLNNHOLQJ�YDQ�LQQRYDWLHV� YDQ�HQ�WXVVHQ�VWXGHQWHQ��PER�KER���GRFHQWHQ��
�WHFKQRORJLH�EHGULMYHQ�HQ�]RUJLQVWHOOLQJHQ�

� (HQ�UHVSRQVLHI�PER�YRRU�KRRJZDDUGLJ�YDNPDQVFKDS�����VHSWHPEHU�����
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x 0LQLPDDO��� EHGULMYHQ�HQ�]RUJLQVWHOOLQJHQ�VOXLWHQ�]LFK�DDQ�ELM�KHW�3UDFWRUDDW�=RUJ�	�
�6HQVRU�WHFKQRORJLH�

x 9HUEHWHULQJ�YDQ�NHQQLV�HQ�YDDUGLJKHGHQ�YDQ�WHFKQRORJLH�LQ�GH�]RUJ�YDQ����ZHUNQHPHUV�YDQ�
EHGULMYHQ�HQ�]RUJLQVWHOOLQJHQ�SHU�MDDU��

+HW�EXVLQHVVSODQ YRRU�KHW�3UDFWRUDDW LV�RSJHVWHOG�GRRU�'UHQWKH�&ROOHJH��+DQ]HKRJHVFKRRO��
,QWHU]RUJ��9'/�:LHQWMHV�HQ�*HPHHQWH�$VVHQ�LQ�VDPHQZHUNLQJ�PHW�+HDOWK+XE 5RGHQ��3URYLQFLH�
'UHQWKH��=RUJ�,QQRYDWLH )RUXP��'20(�8VHU�3ODWIRUP��=RUJSOHLQ1RRUG� 80&*��,FDUH��=RUJEHODQJ�
'UHQWKH��0DUWLQL�=LHNHQKXLV��8QLWHG�&DUH��==:'��)HQLNV��=RUJ]DDN��$YLFV��(VSULD��'RPHVWD��
7DQJHQERUJK��(PEHG��6WLFKWLQJ�'LJQLV��:LOKHOPLQD�=LHNHQKXLV�$VVHQ��:=$� HQ�7UHDQW�
9RRU�GH�RSVWDUW�YDQ�KHW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH�ZRUGW�HHQ�VXEVLGLHDDQYUDDJ�
LQJHGLHQG�LQ�KHW�5HJLRQDDO�,QYHVWHULQJVIRQGV�0%2��+HW�3UDFWRUDDW�=RUJ�	 �6HQVRU�WHFKQRORJLH�
NDQ�RS�EDVLV�YDQ�GH�ULMNVEHNRVWLJLQJ�HQ�DDQYXOOHQGH�SULYDWH�LQNRPVWHQ�ZRUGHQ�JHs[SORLWHHUG�
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� ,QOHLGLQJ
��� 8QLHN�RQGHU]RHNV� HQ�RSOHLGLQJVFHQWUXP
9RRU�X�OLJW�KHW�EXVLQHVVSODQ�YDQ�KHW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH��HHQ�XQLHN�
RQGHU]RHNV� HQ�RSOHLGLQJVFHQWUXP�RS�KHW�JHELHG�YDQ�]RUJ�HQ��VHQVRU�WHFKQRORJLH�LQ�'UHQWKH��+HW�
SODQ YRRU�KHW�3UDFWRUDDW LV�RSJHVWHOG�GRRU�'UHQWKH�&ROOHJH��+DQ]HKRJHVFKRRO��,QWHU]RUJ��9'/�
:LHQWMHV�HQ�*HPHHQWH�$VVHQ�LQ�VDPHQZHUNLQJ�PHW�+HDOWK+XE 5RGHQ��3URYLQFLH�'UHQWKH��=RUJ�
,QQRYDWLH�)RUXP��'20(�8VHU�3ODWIRUP��=RUJSOHLQ1RRUG��80&*��,FDUH��=RUJEHODQJ�'UHQWKH��
0DUWLQL�=LHNHQKXLV��8QLWHG�&DUH��==:'��)HQLNV��=RUJ]DDN��$YLFV��(VSULD��'RPHVWD��
7DQJHQERUJK��(PEHG��6WLFKWLQJ�'LJQLV��:=$�HQ�7UHDQW��

'H�]RUJVHFWRU�LQ�'UHQWKH�LV YRORS LQ�RQWZLNNHOLQJ��(U�LV�VSUDNH�YDQ�HHQ JURHLHQGH�]RUJEHKRHIWH
GRRU�GH�WRHQHPHQGH�YHUJULM]LQJ��'DDUQDDVW�VWDDW GH�EHNRVWLJLQJ�YDQ�GH�]RUJ RQGHU�GUXN��2RN�
]LHQ�ZH�GDW�GH�RYHUKHLG�HQ�SDWLsQWHQRUJDQLVDWLHV�HHQ�VWHHGV�JURWHU�DSSqO�GRHQ RS�KHW�YHUPRJHQ�
YDQ�EXUJHUV�RP�]HOI�GH�UHJLH�WH�YRHUHQ�HQ�]R�ODQJ�PRJHOLMN�]HOIUHG]DDP�WH�EOLMYHQ� (HQ�EHODQJULMN�
GRHO�LV�RP�PHQVHQ�GH�PRJHOLMNKHGHQ�WH�ELHGHQ�RP�]R�ODQJ�PRJHOLMN�WKXLV�WH�EOLMYHQ�ZRQHQ�HQ�GH�
HLJHQ�UHJLH�WH�EHKRXGHQ��,Q�'UHQWKH�VSHOHQ�GH�WKHPD¶V�ZRRQRPJHYLQJ�HQ�PRELOLWHLW�HHQ�
EHODQJULMNH�URO� 'H�WRHSDVVLQJ�YDQ�WHFKQRORJLH�LV�ppQ�YDQ�GH�EHODQJULMNVWH�PRJHOLMNH�RSORVVLQJHQ�
KLHULQ� ,QQRYDWLHYH�WHFKQLVFKH�RSORVVLQJHQ NXQQHQ�GH�EXUJHU�HQ�]RUJPHGHZHUNHUV�KHOSHQ��
7HFKQLVFK�LV�DO��KHHO��YHHO�PRJHOLMN��PDDU GLYHUVH�IDFWRUHQ�EHOHPPHUHQ�WRHSDVVLQJ YDQ�
WHFKQRORJLHsQ�LQ�GH��]RUJ�SUDNWLMN��%HODQJULMNH�IDFWRUHQ�]LMQ�R�D��KHW�DGRSWLHYHUPRJHQ�YDQ�FOLsQWHQ
HQ�SURIHVVLRQDOV� SDVVHQGH�NHQQLV�HQ�YDDUGLJKHGHQ�ZHUNQHPHUV�HQ�SDVVHQGH
EXVLQHVVPRGHOOHQ��

+HW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH LQ�'UHQWKH�ZLO�]LFK�KLHURS�ULFKWHQ�HQ�RQGHUVFKHLGHQ��
+HW�3UDFWRUDDW�GRHW�RQGHU]RHN�QDDU�KRH��VHQVRU�WHFKQRORJLH�]R�RQWZLNNHOG�NDQ�ZRUGHQ�GDW�KHW�
RS�HHQ JRHGH�PDQLHU�LQJH]HW�NDQ�ZRUGHQ�YRRU�GH�]RUJ�GRRU�GH�JHEUXLNHUV��]RUJYUDJHUV�HQ�
]RUJYHUOHQHUV���'DDUQDDVW�RQWZLNNHOW�KHW�3UDFWRUDDW�RSOHLGLQJHQ HQ�RQGHUZLMVPRGXOHV ZDDU�
VWXGHQWHQ�YDQ�]RUJ���ZHO]LMQV� HQ�WHFKQLHNRSOHLGLQJHQ�HQ�KXLGLJH�PHGHZHUNHUV�KXQ�NHQQLV�HQ�
YDDUGLJKHGHQ RS KHW�VQLMYODN�YDQ�]RUJ�HQ�WHFKQRORJLH NXQQHQ�YHUGLHSHQ��9HUGHU�ZHUNHQ�
VWXGHQWHQ�DDQ�LQQRYDWLHYUDDJVWXNNHQ�YDQ�EHGULMYHQ��'H�NHQQLV�HQ�LQ]LFKWHQ�GLH�KLHUXLW�
YRRUWYORHLHQ�ZRUGHQ JHEUXLNW�RP�GH�RSOHLGLQJHQ�DFWXHHO WH�KRXGHQ�HQ�ZHUNQHPHUV�YDQ�EHGULMYHQ�
ELM�WH�VFKROHQ� +HW�SURMHFW ZRUGW�RQGHUVWHXQG�HQ�LV�DIJHVWHPG�ELQQHQ�1HWZHUN�=21��GDW�ZRUGW�
JHYRUPG�GRRU�YLHU�52&¶V�HQ�KHW�KER� LQ�'UHQWKH��*URQLQJHQ�HQ�1RRUG�2YHULMVVHO�

8QLHN�DDQ�KHW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH LV�GDW�
x +HW�YRRUWERXZW�RS�GH�KHW�NUDFKWLJH�VHQVRUWHFKQRORJLH�FOXVWHU�LQ�$VVHQ�HQ�RPVWUHNHQ��

%HGULMYHQ�XLW�GLW�VWHUNH�UHJLRQDOH�FOXVWHU�LQYHVWHUHQ�HQ�SDUWLFLSHUHQ�LQ�GLW�SURMHFW�
x +HW�LQVSHHOW�RS�GH�WUHQG�YDQ�YHUJULM]LQJ�HQ�RQWJURHQLQJ�HQ�GH�JURWH�DIVWDQG�WRW�]RUJ�LQ�

'UHQWKH��'RRU�WHFKQRORJLH�LQ�WH�]HWWHQ�WHU�RQGHUVWHXQLQJ�YDQ�GH�UHJXOLHUH�]RUJ�NDQ�GH�]RUJ�
HIILFLsQWHU�JHRUJDQLVHHUG�ZRUGHQ�

x +HW�ELMGUDDJW�DDQ�KHW�RSORVVHQ�YDQ�VSHFLILHNH�NQHOSXQWHQ�LQ�GH�]RUJVHFWRU�LQ�'UHQWKH�GRRU�
�WRHNRPVWLJH��ZHUNQHPHUV�LQ�GH�]RUJ�RS�WH�OHLGHQ�RP�WHFKQRORJLH�DFWLHI�LQ�WH�]HWWHQ HQ�
EHQXWWHQ LQ�KXQ�GDJHOLMNVH�ZHUN]DDPKHGHQ�

x +HW�RQGHU]RHN�GRHW QDDU�SUDNWLVFKH WRHSDVVLQJ HQ�RQWZLNNHOLQJ�YDQ�WHFKQRORJLVFKH
LQQRYDWLHV LQ�GH�]RUJ HQ�GLH�NHQQLV�HQ�LQ]LFKWHQ�YHUWDDOW�QDDU�QLHXZH�FXUVXVVHQ�HQ�
RSOHLGLQJHQ�YRRU�VWXGHQWHQ�HQ�ZHUNQHPHUV� 2QGHU]RHNVYUDJHQ�ZRUGHQ�YDQXLW�]RUJYHUOHQHUV�
RS�GH�ZHUNYORHU��PER�HUV� RSJHKDDOG HQ�YORHLHQ�GRRU�QDDU�KHW�KER�HQ�ZR��'H�UHJXOLHUH�

� 1HGHUODQGV�3DWLsQWHQ�&RQVXPHQWHQ�)HGHUDWLH��13&)��HQ�6WLFKWLQJ�2QGHU]RHN�HQ�2QWZLNNHOLQJ�0DDWVFKDSSHOLMNH�
JH]RQGKHLGV]RUJ��67220��
7RHNRPVW�=RUJ�7KXLV
�����
� 'UHQWKH�&ROOHJH��1RRUGHUSRRUW��52&�0HQVR�$OWLQJ��$OID�&ROOHJH�HQ�+DQ]HKRJHVFKRRO�*URQLQJHQ�



�

RQGHU]RHNVSLUDPLGH ZDDU�PER�DDQ�KHW�HLQG�VWDDW�ZRUGW�KLHUPHH GRRU�GLW�SURMHFW RPJHNHHUG��
+HW�PER�VWDDW�KLHUGRRU�DDQ�KHW�EHJLQ�YDQ�GH�RQWZLNNHOLQJ�YDQ�QLHXZH�NHQQLV�HQ�LQ]LFKWHQ�
7HJHOLMNHUWLMG�ZRUGW�HHQ�EUXJ�JHVODJHQ�WXVVHQ�PHGHZHUNHUV�LQ�GH�]RUJ�HQ�KHW�JHEUXLN�YDQ�
WHFKQRORJLH�

x +HW�VDPHQZHUNW�PHW�GH�OHFWRUDWHQ�HQ�&HQWUH RI�([SHUWLVH�+HDOWK\�$JLQJ�YDQ�GH�
+DQ]HKRJHVFKRRO��+LHUPHH�ZRUGW�HHQ�NUDFKWLJ�NHQQLVFOXVWHU HQ�HHQ�VWHYLJH�GRRUORSHQGH�
OHHUOLMQ�JHFUHsHUG��

+HW�3UDFWRUDDW�GUDDJW�ELM�DDQ KHW�YHUJURWHQ�YDQ�GH�LQ]HW�YDQ�WHFKQRORJLH�LQ�GH�]RUJVHFWRU�RP GH�
LQZRQHUV�YDQ�'UHQWKH�EHWHU�HQ�HIILFLsQWHU WH�YRRU]LHQ�YDQ GH�MXLVWH�]RUJ��

2P�GLW�WH�NXQQHQ�UHDOLVHUHQ�]LMQ�GH�YROJHQGH�YLMI GRHOHQ�JHIRUPXOHHUG�
ϭ͘ 9HUEHWHUHQ�YDQ�NHQQLV��YDDUGLJKHGHQ�HQ��RQGHU]RHNHQGH��KRXGLQJ�YDQ ��� VWXGHQWHQ�MDDU�LQ�

KHW�PER�RYHU�WHFKQRORJLH�LQ�GH�]RUJ�
Ϯ͘ 9HUEHWHUHQ�YDQ�NHQQLV��YDDUGLJKHGHQ�HQ��RQGHU]RHNHQGH��KRXGLQJ�YDQ ���GRFHQWHQ SHU�MDDU

LQ�KHW�PER�RYHU�WHFKQRORJLH�LQ�GH�]RUJ�
ϯ͘ 6WLPXOHUHQ�YDQ����PXOWLGLVFLSOLQDLUH HQ�PXOWLOHYHO�VDPHQZHUNLQJVSURMHFWHQ��JHULFKW�RS�

WRHSDVVLQJ�HQ�RQWZLNNHOLQJ�YDQ�LQQRYDWLHV� YDQ�HQ�WXVVHQ�VWXGHQWHQ��PER�KER���GRFHQWHQ��
�WHFKQRORJLH�EHGULMYHQ�HQ�]RUJLQVWHOOLQJHQ�

ϰ͘ 0LQLPDDO��� EHGULMYHQ�HQ�]RUJLQVWHOOLQJHQ�VOXLWHQ�]LFK�DDQ�ELM�KHW�3UDFWRUDDW�=RUJ�	�
�6HQVRU�WHFKQRORJLH�

ϱ͘ 9HUEHWHULQJ�YDQ�NHQQLV�HQ�YDDUGLJKHGHQ�YDQ�WHFKQRORJLH�LQ�GH�]RUJ�YDQ����ZHUNQHPHUV�YDQ�
EHGULMYHQ�HQ�]RUJLQVWHOOLQJHQ�SHU�MDDU��

��� 3UDFWRUDDW�ORJLVFKH�YHUYROJVWDS�QD�VXFFHV�,QQRYDWLHZHUNSODDWV
$OV�RQGHUGHHO�YDQ KHW�&HQWUH RI�([SHUWLVH�+HDOWK\�$JHLQJ �&R(� YDQ�GH�+DQ]HKRJHVFKRRO�
*URQLQJHQ�LV�LQ������KHW�SURMHFW�
,QQRYDWLHZHUNSODDWV =RUJ�HQ��VHQVRU�7HFKQRORJLH
��,:3�
RSJHVWDUW� 'LW�LV�JHwQLWLHHUG�YDQXLW�GH�.RSJURHS�=RUJ�HQ�,QQRYDWLH�YDQ�GH�JHPHHQWH�$VVHQ�
%LQQHQ�GLW�SURMHFW�ZHUNHQ�'UHQWKH &ROOHJH��+DQ]HKRJHVFKRRO��*HPHHQWH�$VVHQ�HQ�GLYHUVH�]RUJ�
HQ�EHGULMYHQSDUWQHUV DDQ�KHW�RQWZLNNHOHQ�YDQ SUDNWLVFKH WHFKQRORJLVFKH�LQQRYDWLHV�LQ HQ�YRRU GH�
]RUJ��'RRU�PXOWLGLVFLSOLQDLUH�WHDPV�YDQ�PER�HQ�KER�VWXGHQWHQ�LV�RQGHU�DQGHUH�JHZHUNW�DDQ�
RQGHUVWDDQGH�SURMHFWHQ�
� 6PDUW�WRLOHW�SURMHFW��JHEUXLN�YDQ�GLYHUVH�XULQHVHQVRUHQ�RP�ULVLFRGLDJQRVHQ��]RDOV�YRFKWWHNRUW��
YRHGLQJVWHNRUW��EODDVRQWVWHNLQJ�YURHJWLMGLJ�WH�VLJQDOHUHQ��+HW�HHUVWH�SURWRW\SH�YRRU�GLW�SURMHFW�LV�
UHHGV�RQWZLNNHOG�
� *HEUXLNHUVRQGHU]RHN�EHGVHQVRUHQ�ELQQHQ�SV\FKRJHULDWULH�
� 2QGHU]RHN�QDDU�H�KHDOWKV\VWHHP�ELQQHQ�KHW�]LHNHQKXLV�
� 6LJQDOHUHQ�YDQ�ULVLFRGLDJQRVHQ�PHW�KHW�&23'�W�VKLUW�
� 6LJQDOHUHQ�HQ�YRRUNRPHQ�YDQ�GHFXELWXV�PHW�KHW�GHFXELWXV�PDWUDV�
� 2QGHU]RHNVSURMHFW�IDPLOLH]RUJ�

,:3�=RUJ�HQ��VHQVRU�WHFKQRORJLH�
+LHURQGHU�ZRUGHQ�WZHH�SURMHFWHQ�XLWJHOLFKW�RP�GH�VDPHQZHUNLQJ�WXVVHQ�PER�HQ�KER�VWXGHQWHQ�
LQ]LFKWHOLMN�WH�PDNHQ�HQ�GH�UHVXOWDWHQ�YDQ�GH�SURMHFWHQ�ZHHU�WH�JHYHQ�
6PDUW�WRLOHW�
,Q�GLW�SURMHFW�KHEEHQ YHUVFKLOOHQGH�WHDPV�YDQ�VWXGHQWHQ�RQGHU]RFKW�LQ�KRHYHUUH�HHQ�µVOLP�WRLOHW¶�
JHVFKLNW�LV�RP�LQ�WH�]HWWHQ�LQ�GH�VHFWRU�997��YHUSOHHJ� YHU]RUJLQJVKXL]HQ�HQ�WKXLV]RUJ��PHW�DOV�
GRHO�KHW�YURHJWLMGLJ�VLJQDOHUHQ�YDQ�ULVLFRGLDJQRVHQ��=HV�VWXGHQWHQ�YDQ�GH�RSOHLGLQJ�KER
9HUSOHHJNXQGH KHEEHQ�LQ�GXR
V�GH�ULVLFRGLDJQRVHQ�GLH�YRRUNRPHQ�HQ�KRH�KHW�WRLOHW�LQJH]HW�]RX�
NXQQHQ�ZRUGHQ RQGHU]RFKW��7LHQ�VWXGHQWHQ YDQXLW�GH�RSOHLGLQJ VHQVRUWHFKQRORJLH�KHEEHQ�GH]H�
LQ]LFKWHQ�JHEUXLNW�RP�KHW�VOLPPH�WRLOHW�WH�ERXZHQ��(U�KHEEHQ�WZHH�WHDPV�YDQ�YLMI�VWXGHQWHQ�
JHZHUNW�DDQ GLW�WRLOHW��'H�VWXGHQWHQ�ZLVVHOHQ�RQGHUOLQJ�LQIRUPDWLH�XLW�HQ�YHUVWHUNHQ�HONDDU�RS�
GH]H�PDQLHU� +HW�SURWRW\SH�YDQ�KHW�VOLPPH�WRLOHW�LV�LQPLGGHOV�RQWZLNNHOG�HQ�GH]H�ZRUGW�QX�JHWHVW�
HQ�GRRURQWZLNNHOG� 'DDUQD�]DO�KHW�VOLPPH�WRLOHW�JHSODDWVW�ZRUGHQ�LQ�HHQ�]RUJLQVWHOOLQJ�
%HGVHQVRUHQ�



�

,Q�GLW�SURMHFW�KHEEHQ�HHQ�VWXGHQW�PER�YHUSOHHJNXQGH�HQ�HHQ�VWXGHQW�+XPDQ�7HFKQRORJ\��KER��
RQGHU]RHN�JHGDDQ�QDDU�GH�LQ]HW�YDQ�EHGVHQVRUHQ�ELQQHQ�GH�SV\FKRJHULDWULH��'H�EHGVHQVRUHQ
ZRUGHQ�KLHU�LQJH]HW�RP�EHWHUH�]RUJ�WH�NXQQHQ�ELHGHQ�DDQ�GH�SDWLsQWHQ��'H�EHGVHQVRUHQ�JHYHQ�
LQIRUPDWLH�RYHU�KHW�JHGUDJ�YDQ�GH�SDWLsQW�LQ�EHG��'H]H�LQIRUPDWLH�JDDW�QRUPDDO�YDDN�YHUORUHQ�
RPGDW�HU�
V�QDFKWV�PLQGHU�]LFKW�RS�GH�SDWLsQWHQ�LV��%LQQHQ�GH�,QQRYDWLHZHUNSODDWV�ZRUGW�
RQGHU]RFKW�KRH�GH�EHGVHQVRUHQ�LQJH]HW�ZRUGHQ�HQ�PHW�ZHONH�DFWLYLWHLWHQ�KHW�JHEUXLN�NDQ�ZRUGHQ�
YHUEHWHUG��

,Q�WRWDDO�]LMQ�YDQXLW�GH�,:3��� PXOWLGLVFLSOLQDLUH�SURMHFWHQ�RSJHVWDUW��(HQ�DDQWDO�SURMHFWHQ�]LMQ�
UHHGV�JHDGRSWHHUG�GRRU�]RUJLQVWHOOLQJHQ�HQ�RI�EHGULMYHQ��%LM�GH�SURMHFWHQ YDQXLW�,:3 ]LMQ�GH�
YROJHQGH�SDUWLMHQ�EHWURNNHQ�JHZHHVW�
x ���VWXGHQWHQ�PER�9HUSOHHJNXQGH
x ��VWXGHQWHQ�KER�+XPDQ�7HFKQRORJ\
x ��VWXGHQWHQ�KER�6HQVRUWHFKQRORJLH
x ���VWXGHQWHQ�KER�9HUSOHHJNXQGH
x ��OHFWRUHQ
x ��GRFHQWHQ�KER
x ���GRFHQWHQ�PER
x ���]RUJSURIHVVLRQDOV
x ��PHGHZHUNHUV�WHFKQLVFKH�EHGULMYHQ��

7HU�YHUGXXU]DPLQJ�HQ�XLWEUHLGLQJ�YDQ�GH�VXFFHVYROOH�SURMHFWPDWLJH�VDPHQZHUNLQJ�LQ GH
,QQRYDWLHZHUNSODDWV ZRUGW KHW�3UDFWRUDDW�=RUJ�	��6HQVRU�7HFKQRORJLH RSJH]HW��'LW�3UDFWRUDDW�
ERXZW�YRRUW�RS�GH�LQ]LFKWHQ�HQ�HUYDULQJHQ�GLH�]LMQ�RSJHGDDQ�LQ�,QQRYDWLHZHUNSODDWV =RUJ�	�
�6HQVRU�WHFKQRORJLH�

'H�KXLGLJH�VWDWXV�YDQ�KHW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH LV�DOV�YROJW�
x 2S�EDVLV�YDQ�GH�OHHUHUYDULQJHQ�ELQQHQ ,QQRYDWLHZHUNSODDWV�ZRUGW�KHW�SURMHFWHQRQGHUZLMV�

YHUGHU XLWJHERXZG� +HW�JDDW�KLHUELM�RP�SURMHFWHQ�ZDDULQ�PXOWLGLVFLSOLQDLUH�HQ�PXOWLOHYHO�WHDPV�
YDQ�PER�HQ�KER�VWXGHQWHQ�VDPHQZHUNHQ�DDQ�LQQRYDWLHYUDDJVWXNNHQ�YDQ�EHGULMYHQ�HQ�
]RUJLQVWHOOLQJHQ��)RFXV�ELQQHQ�KHW�3UDFWRUDDW�]DO�OLJJHQ�RS�SUDNWLVFKH�WRHSDVVLQJ�HQ�
RQWZLNNHOLQJ�YDQ��VHQVRU�WHFKQRORJLVFKH�LQQRYDWLHV GLH�GRRU�GH�]RUJYHUOHQHUV�HQ�]RUJYUDJHUV�
YDQXLW�GH�ZHUNYORHU�ZRUGHQ�DDQJHGUDJHQ���

x (HQ�HHUVWH�VWDUW�LV�JHPDDNW�PHW�KHW�RQWZHUS�YDQ�GH NHX]HGHOHQ�=RUJ�	�7HFKQRORJLH��PER�
QLYHDXV����� HQ�����+HW�YDN�=RUJ�	�7HFKQRORJLH�ZRUGW�LQ�KHW�VFKRROMDDU�����������DO�
DDQJHERGHQ DDQ�DOOH HHUVWHMDDUV VWXGHQWHQ�=RUJ�HQ�:HO]LMQ YDQ�'UHQWKH�&ROOHJH��%LQQHQ�KHW�
3UDFWRUDDW� ]DO�GH RQWZLNNHOLQJ�YDQ�GH�NHX]HGHOHQ HQ�RQGHUZLMVPRGXOHV YHUGHU�ZRUGHQ�
YRUPJHJHYHQ��PHW�QDPH�YRRU�OHHUMDUHQ������HQ��� 2RN�ZRUGHQ�PRGXOHV�RQWZLNNHOG�YRRU�
WHFKQLHNVWXGHQWHQ�

x +HW�VWDUWFRQVRUWLXP�YDQ�RQGHUZLMVLQVWHOOLQJHQ��EHGULMYHQ��]RUJLQVWHOOLQJHQ�HQ�RYHUKHGHQ�
URQGRP�KHW�SUDFWRUDDW�LV�JHYRUPG��5HHGV �� EHGULMYHQ HQ�]RUJLQVWHOOLQJHQ KHEEHQ�]LFK�
DDQJHVORWHQ�ELM�KHW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH�

x 'H�VWXXUJURHS�YDQ�KHW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH LV�UHHGV�LQJHULFKW HQ�
RSHUDWLRQHHO�

x 3URYLQFLH�'UHQWKH�HQ�*HPHHQWH�$VVHQ�RQGHUVWHXQHQ�KHW�SURMHFW��
x +HW�EXVLQHVVSODQ��GH�UHJLRYLVLH�HQ�GH�SURJQRVHV�]LMQ�RQWZLNNHOG�HQ�VWDDQ LQ�RQGHUVWDDQGH�

KRRIGVWXNNHQ�YHUGHU�XLWJHZHUNW�

��� $DQYUDDJ�5HJLRQDDO�,QYHVWHULQJVIRQGV�0%2�
'H�SURMHFWSDUWQHUV�YUDJHQ�HHQ�ELMGUDJH�YDQ ¼�������� DDQ�KHW�5HJLRQDDO�,QYHVWHULQJVIRQGV�0%2�
YRRU�GH�RSVWDUWIDVH�YDQ�KHW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH��+LHUWRH�KHEEHQ�GH�
SURMHFWSDUWQHUV�RQGHUVWDDQGH�DUJXPHQWHQ�
x +HW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH GUDDJW�ELM�DDQ�GH�QRRG]DNHOLMNH�YHUQLHXZLQJ�YDQ�

KHW�RQGHUZLMV�LQ�GH�]RUJ���ZHO]LMQVVHFWRU��+HW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH



�

VWLPXOHHUW�GH�RQGHU]RHNHQGH�KRXGLQJ�YDQ�GRFHQWHQ��VWXGHQWHQ�HQ�PHGHZHUNHUV��'LW�GUDDJW�
ELM�DDQ�HHQ�RSHQ�KRXGLQJ�WHQ�RS]LFKWH�YDQ�WHFKQRORJLH�HQ�LQQRYDWLH�

x +HW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH EHUHLGW�VWXGHQWHQ�HQ�ZHUNQHPHUV�YRRU�RS�
EHURHSHQ�YDQ�GH�WRHNRPVW��RRN�RS�EHURHSHQ�GLH�HU�QX�QRJ�QLHW�]LMQ�

x +HW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH GUDDJW�ELM�DDQ�KHW�RSORVVHQ�YDQ�VSHFLILHNH�
UHJLRQDOH�YUDDJVWXNNHQ�YDQ�GH�]RUJVHFWRU LQ�'UHQWKH�
x =RUJYUDJHUV�ZRQHQ�VWHHGV�ODQJHU�WKXLV�HQ�GH�I\VLHNH�DIVWDQG�WRW�]RUJ�LV�LQ�'UHQWKH�

�UHODWLHI��JURRW��7KXLV]RUJ�HQ�]RUJ�RS�DIVWDQG��WKXLVWHFKQRORJLH��ZRUGHQ�KLHUGRRU�VWHHGV�
EHODQJULMNHU� 9HHO�WHFKQRORJLH�ZRUGW�QLHW��RS�GH�MXLVWH�PDQLHU��JHEUXLNW�GRRU�
]RUJYHUOHQHUV�HQ�]RUJYUDJHUV���7RHNRPVWLJH��SURIHVVLRQDOV�PRHWHQ�KLHU�RS�YRRUEHUHLG�
ZRUGHQ�

x 'RRU�WRHQHPHQGH�YHUJULM]LQJ�VWLMJW�GH�YUDDJ�QDDU�]RUJ��(FKWHU�GH�EHNRVWLJLQJ�YDQ�GH�
]RUJ�VWDDW�RQGHU�GUXN��

x ,Q 1RRUG�1HGHUODQG�LV�KHDOWK\�DJHLQJ�HHQ�FHQWUDDO�EHOHLGV� HQ�RQGHU]RHNVWKHPD�
x 0HW�KHW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH ZRUGW�GH VDPHQZHUNLQJVVWUXFWXXU WXVVHQ�

RQGHUZLMV�HQ�EHGULMYHQ�GLH�LV�RSJHVWDUW�WLMGHQV�KHW�SURMHFW�,QQRYDWLHZHUNSODDWV�YHUGXXU]DDPG�

1D�GH�VXEVLGLHIDVH�NDQ�KHW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH RS�EDVLV�YDQ�GH�ELMGUDJHQ�YDQ�
ZHUNJHYHUV��VRFLDOH�SDUWQHUV��LQGLYLGXHOH�EHGULMYHQ�HQ�EHWURNNHQ�RQGHUZLMVLQVWHOOLQJHQ�]HOIVWDQGLJ�
ZRUGHQ�JHFRQWLQXHHUG�



�

� 0DUNWDQDO\VH
��� ,QOHLGLQJ
'LW�KRRIGVWXN�JHHIW�HHQ�EHNQRSWH�VDPHQYDWWLQJ�YDQ�GH�UHJLRYLVLH��,Q�GH�UHJLRYLVLH�LV�HHQ�
XLWJHEUHLGH�DUEHLGVPDUNW� HQ�RQGHUZLMVDQDO\VH�RSJHQRPHQ��'LW�SURMHFW�LV�JHULFKW�RS�GH�SURYLQFLH�
'UHQWKH��'UHQWKH LV�HHQ�SODWWHODQGVSURYLQFLH�HQ KHHIW�JHHQ�JURWH�VWHGHQ HQ�ZRUGW�JHNHQPHUNW�
GRRU HHQ�UHODWLHI�ODJH�EHYRONLQJVGLFKWKHLG� 'UHQWKH� HQ�PHW�QDPH�$VVHQ� KHHIW HHQ�VWHUN�SURILHO�
HQ�JRHGH�SRVLWLH�LQ VHQVRUWHFKQLHN� 2RN�]RUJ�LV�HHQ�EHODQJULMNH�VHFWRU�LQ�GH�SURYLQFLH��'H�UHJLR�LV�
HHQ�YRRUORSHU�RS�KHW�JHELHG�YDQ�KHW�YHUOHLGHQ�YDQ�PHQVHQ�WRW�HHQ�JH]RQGH�OHHIVWLMO��GH�]RUJ�RS�
QLYHDX�WH�KRXGHQ�LQ�NULPSJHELHGHQ��ZHUNQHPHUV�JH]RQG�HQ�JHPRWLYHHUG�WH�KRXGHQ�HQ�PHHU�
PDDWZHUN�LQ�PHGLFDWLH�HQ�EHKDQGHOLQJ�WH�UHDOLVHUHQ��&RPELQDWLHV�YDQ��LQQRYDWLHYH��
WHFKQRORJLVFKH LQGXVWULH�HQ�GH�]RUJVHFWRU�ELHGHQ�NDQVHQ�YRRU�HFRQRPLVFKH�RQWZLNNHOLQJ�HQ�
RSORVVLQJHQ�YRRU�GH�YUDDJVWXNNHQ YDQ�GH�]RUJVHFWRU LQ�'UHQWKH��%HOHLG�YDQ�GH�3URYLQFLH�'UHQWKH�
HQ�JHPHHQWHQ�LV�KLHU�RRN�RS�JHULFKW��+HW�YRRUOLJJHQGH�3UDFWRUDDW VOXLW�JRHG�DDQ�RS�KHW�UHJLRQDOH�
HQ�SURYLQFLDOH�EHOHLG��

��� =RUJVHFWRU�LQ�'UHQWKH
'H�]RUJVHFWRU�LQ�'UHQWKH�LV�YRORS�LQ�RQWZLNNHOLQJ��(U�LV�VSUDNH�YDQ�HHQ�JURHLHQGH�]RUJEHKRHIWH�
GRRU�GH�WRHQHPHQGH�YHUJULM]LQJ� 'H�JURHS�]RUJYUDJHUV�LQ�'UHQWKH�LV�UHODWLHI�JURWHU�GDQ�HOGHUV�LQ�
1HGHUODQG��UHODWLHI�PHHU�YHUJULM]LQJ��UHODWLHI�PHHU�ODDJ�RSJHOHLGHQ�� 'DDUELM VWDDW�GH�EHNRVWLJLQJ�
YDQ�GH�]RUJ�RQGHU�GUXN��:H�]LHQ�GDW�GH�RYHUKHLG�HQ�SDWLsQWHQRUJDQLVDWLHV�HHQ�VWHHGV�JURWHU�
DSSqO�GRHQ�RS�KHW�YHUPRJHQ�YDQ�EXUJHUV�RP�]HOI�GH�UHJLH�WH�YRHUHQ�HQ�]R�ODQJ�PRJHOLMN�
]HOIUHG]DDP�WH�EOLMYHQ��(HQ�EHODQJULMN�GRHO�LV�RP�PHQVHQ�GH�PRJHOLMNKHGHQ�WH�ELHGHQ�RP�]R�ODQJ�
PRJHOLMN�WKXLV�WH�EOLMYHQ�ZRQHQ�HQ�GH�HLJHQ�UHJLH�WH�EHKRXGHQ��,Q�'UHQWKH�VSHOHQ�GH�WKHPD¶V�
ZRRQRPJHYLQJ�HQ�PRELOLWHLW�HHQ�EHODQJULMNH�URO��'RRUGDW�'UHQWKH�GXQEHYRONW LV�HQ�YHHO�PHQVHQ�LQ�
NOHLQH�GRUSHQ�ZRQHQ�]LMQ�DIVWDQGHQ�WRW�]RUJ�YDDN��UHODWLHI��JURRW�HQ�LV�WKXLV]RUJ�PLQGHU�HIILFLsQW�WH�
RUJDQLVHUHQ�GDQ�HOGHUV�LQ�1HGHUODQG��'H�WRHSDVVLQJ�YDQ��PHHU��WHFKQRORJLH�LV�ppQ�YDQ�GH�
EHODQJULMNVWH�PRJHOLMNH�RSORVVLQJHQ�KLHULQ��,QQRYDWLHYH�WHFKQLVFKH�RSORVVLQJHQ�NXQQHQ�GH�EXUJHU�
HQ�]RUJPHGHZHUNHUV�KHOSHQ��7HFKQLVFK�LV�DO��KHHO��YHHO�PRJHOLMN��PDDU�GLYHUVH�IDFWRUHQ�
EHOHPPHUHQ�WRHSDVVLQJ�YDQ�WHFKQRORJLHsQ�LQ�GH��]RUJ�SUDNWLMN��%HODQJULMNH�IDFWRUHQ�]LMQ�R�D��KHW�
DGRSWLHYHUPRJHQ�YDQ�FOLsQWHQ�HQ�SURIHVVLRQDOV��SDVVHQGH�NHQQLV�HQ�YDDUGLJKHGHQ�YDQ�
ZHUNQHPHUV�HQ�SDVVHQGH�EXVLQHVVPRGHOOHQ�� +HW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH�ZLO�
KLHUELM�DDQVOXLWHQ�HQ�GRRU�PLGGHO�YDQ LQ]HW�YDQ �VHQVRU�WHFKQRORJLH�HQ�RQGHUZLMV�KLHURYHU�
ELMGUDJHQ�DDQ�RSORVVLQJHQ�YRRU�ERYHQJHQRHPGH�NQHOSXQWHQ LQ�'UHQWKH��

��� $UEHLGVPDUNW�
'H�ODDWVWH�MDUHQ�LV�HU�LQ�GH�]RUJVHFWRU�VSUDNH�YDQ�HHQ�DUEHLGVRYHUVFKRW���0HW�QDPH�ELM�GH�
EHURHSHQ�RS�ODJHU�QLYHDX��PER�QLYHDX���HQ����LV�HU�VSUDNH�YDQ�RYHUVFKRWWHQ���2RN�ELQQHQ�GH�
JH]RQGKHLGV]RUJ�LQ�'UHQWKH�LV�HU�VSUDNH�YDQ�YHUJULM]LQJ��'LW�KHHIW�WRW JHYROJ�GDW�HU�ELQQHQ�GH�
JH]RQGKHLGV]RUJ�HHQ�WRHQHPHQGH�YHUYDQJLQJVYUDDJ�RQWVWDDW��2S�GH�ODQJH�WHUPLMQ�ZRUGHQ�HU�
WHNRUWHQ�YHUZDFKW� ,Q������ZRUGHQ�WHNRUWHQ�YDQ�FLUFD�����PHQVHQ�SHU�MDDU�YHUZDFKW��
YRRUQDPHOLMN�RS�PER���HQ���QLYHDX HQ�KRJHU�� 'LW�LV�HHQ�EHODQJULMNH�UHGHQ�YRRU�GH�
]RUJLQVWHOOLQJHQ�RP�WH�SDUWLFLSHUHQ�LQ�GLW�SURMHFW��1DDVW�HHQ�NZDQWLWDWLHYH�RQWZLNNHOLQJ�YLQGW�HU�RRN�
HHQ�NZDOLWDWLHYH�YHUVFKXLYLQJ�SODDWV��2QWZLNNHOLQJHQ�LQ�GH�]RUJ�VWHOOHQ�QLHXZH�HLVHQ�DDQ�GH
ZHUNQHPHUV�LQ�GH�JH]RQGKHLGV]RUJ��PHW�QDPH�RRN�LQ�GH�UHJLR�'UHQWKH��7RHNRPVWLJH�
ZHUNQHPHUV ]XOOHQ�HHQ�EUHGHUH�NHQQLV�PRHWHQ�KHEEHQ�YDQ�]LHNWHEHHOGHQ YRRU�GH�H[WUDPXUDOH�

� 1HGHUODQGV�3DWLsQWHQ�&RQVXPHQWHQ�)HGHUDWLH��13&)��HQ�6WLFKWLQJ�2QGHU]RHN�HQ�2QWZLNNHOLQJ�0DDWVFKDSSHOLMNH�
JH]RQGKHLGV]RUJ��67220��
7RHNRPVW�=RUJ�7KXLV
�����
� 5HJLRSRUWUHW�'UHQWKH��$UEHLGVPDUNW�=RUJ�HQ�:HO]LMQ������������5HJLRSOXV
� 6HFWRUEHVFKULMYLQJ�=RUJ��8:9



��

]RUJ HQ�GH�URO�GLH�WHFKQRORJLH�GDDULQ�NDQ�YHUYXOOHQ��9RRU�GH�LQWUDPXUDOH�]RUJ�ZRUGW�PHHU�
JHVSHFLDOLVHHUGH�NHQQLV�JHYUDDJG�YDQ�PHGHZHUNHUV��'DDUQDDVW�]LMQ�EDVLVNHQQLV��WKHRULH��HWKLHN��
HQ�YDDUGLJKHGHQ �RSHQ�KRXGLQJ��PXOWLGLVFLSOLQDLU�VDPHQZHUNHQ��SURFHVJHULFKW�L�S�Y� WDDNJHULFKW�
ZHUNHQ��RYHU�GH WRHSDVVLQJ�YDQ�VHQVRUWHFKQRORJLH YRRU�DOOH��WRHNRPVWLJH��ZHUNQHPHUV�YDQ�
WRHQHPHQG�EHODQJ� /DJHUH�NZDOLILFDWLHQLYHDXV��PER�QLYHDX���HQ����]XOOHQ�QDDU�YHUZDFKWLQJ�
JURWHQGHHOV YHUGZLMQHQ��'H�WRHNRPVWLJH�DUEHLGVYUDDJ�LV�LQ�WRHQHPHQGH�PDWH�JHULFKW�RS�
VWXGHQWHQ GLH�PER�QLYHDX�� RI�KRJHU�KHEEHQ�DIJHURQG��

��� 2QGHUZLMV HQ�PDFURGRHOPDWLJKHLG
,Q�GH�UHJLR�'UHQWKH�LV�RQGHUZLMV�DDQZH]LJ�RS�YHUVFKLOOHQGH�QLYHDXV�RS�KHW�JHELHG�YDQ ]RUJ�HQ�
WHFKQRORJLH��0HW�QDPH�KHDOWK\�DJHLQJ�LV�HHQ�RQGHUZHUS�ZDDURS�1RRUG�1HGHUODQG�XLWEOLQNW��
9DQXLW�GH�+DQ]HKRJHVFKRRO�*URQLQJHQ�EHVWDDW�KHW�&R( +HDOWK\�$JHLQJ��+HW�3UDFWRUDDW�=RUJ�	�
�6HQVRU�WHFKQRORJLH ULFKW�]LFK�RS�VWXGHQWHQ�YDQ�GH�RSOHLGLQJHQ�LQ�GH�VHFWRUHQ�=RUJ�	�:HO]LMQ��
,&7�HQ�7HFKQLHN�YDQ�'UHQWKH�&ROOHJH� 'UHQWKH�&ROOHJH�LV�HHQ�52& LQ�GH�SURYLQFLH�'UHQWKH�PHW�
YHVWLJLQJHQ�LQ�$VVHQ��(PPHQ�HQ�0HSSHO����

+HW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH KHHIW�PHW�KDDU�IRFXV�RS�SUDNWLVFKH�WRHSDVVLQJ�YDQ�
WHFKQRORJLVFKH�LQQRYDWLH�LQ�GH�]RUJ�HHQ�XQLHNH�RQGHUVFKHLGHQGH�SRVLWLH�LQ��1RRUG��1HGHUODQG�
1DDVW�GH�LQQRYDWLHZHUNSODDWV�=RUJ�	��6HQVRU�WHFKQRORJLH�]LMQ�HU�QRJ�DQGHUH�
LQQRYDWLHZHUNSODDWVHQ�RQGHU�KHW�&HQWUH�RI�([SHUWLVH�+HDOWK\�$JHLQJ�GLH�]LFK�EH]LJ�KRXGHQ�PHW�
H�KHDOWK�HQ�WHFKQRORJLH��'H]H�ZHUNSODDWVHQ�]LMQ�FRPSOHPHQWDLU�DDQ�GLW�SURMHFW�

,Q�KHW�ZHUYLQJVJHELHG�YDQ�'UHQWKH�&ROOHJH��GH�UHJLR�'UHQWKH�*URQLQJHQ� ]LMQ RRN DQGHUH�PER�
RQGHUZLMVLQVWHOOLQJHQ�DFWLHI GLH�]RUJRSOHLGLQJHQ�DDQELHGHQ��1RRUGHUSRRUW��$OID�&ROOHJH��52&�
0HQVR�$OWLQJ��'HOWLRQ�&ROOHJH HQ�/DQGVWHGH��'H HHUVWH�GULH RQGHUZLMVLQVWHOOLQJHQ HQ�'UHQWKH�
&ROOHJH�ZHUNHQ�PHW�HONDDU�VDPHQ�LQ�KHW�NDGHU�YDQ 1HWZHUN�=21� 1HWZHUN�=21�LV�KHW�QHWZHUN�
YRRU�]RUJ� HQ�ZHO]LMQVRSOHLGLQJHQ�LQ�*URQLQJHQ��'UHQWKH�HQ�1RRUG�2YHULMVVHO��1DDVW�
ERYHQVWDDQGH�YLHU 52&
V SDUWLFLSHUHQ�LQ�KHW�1HWZHUN�=21�RRN�GH�+DQ]HKRJHVFKRRO�HQ�PHHU�
GDQ�����]RUJLQVWHOOLQJHQ�XLW�*URQLQJHQ��'UHQWKH�HQ�1RRUG�2YHULMVVHO��%LQQHQ�1HWZHUN�=21�
VWHPPHQ�GH�RQGHUZLMVSDUWQHUV�HQ�]RUJLQVWHOOLQJHQ�RSOHLGLQJHQ�HQ�H[DPHQV DI� YLQGW�GH
FR|UGLQDWLH�RS VWDJHSODDWVHQ SODDWV�HQ�ZRUGHQ�JH]DPHQOLMNH SURMHFWHQ JHwQLWLHHUG��'LW�3UDFWRUDDW
ZRUGW�RQGHUVWHXQG�GRRU�1HWZHUN�=21��

+HW�3UDFWRUDDW�HQ�GH�WH�RQWZLNNHOHQ�NHX]HGHOHQ�]LMQ�FRPSOHPHQWDLU�DDQ�GH�DFWLYLWHLWHQ�YDQ�GH�
RQGHUZLMVSDUWQHUV�YDQ�1HWZHUN�=21 HQ�DDQ�GH�5,)�DDQYUDDJ�GLH�LV�JHGDDQ�GRRU�1HWZHUN�=21��
ZDDULQ�RRN�'UHQWKH�&ROOHJH�GHHOQHHPW��2RN�DQGHUH�RQGHUZLMVLQVWHOOLQJHQ�]LMQ�EH]LJ�PHW�KHW�
WKHPD��ZDDURQGHU�+RJHVFKRRO�:LQGHVKHLP��=ZROOH���52&�)ULHVH�3RRUW��)ULHVODQG���$OID�&ROOHJH
HQ�1RRUGHUSRRUW��52&�)ULHVH�3RRUW�KHHIW�WHYHQV�HHQ�5,)�DDQYUDDJ�JHGDDQ��'H�5,)�DDQYUDJHQ�
YDQ�52&�)ULHVH�3RRUW�HQ�1HWZHUN�=21�]LMQ�DOOHEHL�JHKRQRUHHUG��+HW�3UDFWRUDDW�=RUJ�	�
�6HQVRU�WHFKQRORJLH LV�FRPSOHPHQWDLU�DDQ�GH]H�SURMHFWHQ��

+HW�SURMHFW�YDQ�1HWZHUN�=21�ULFKW�]LFK�YRRUQDPHOLMN�RS�KHDOWK\�DJHLQJ�HQ�GH�FRPELQDWLH�YDQ�
]RUJ�HQ�ZHO]LMQ��KLHU�KHHIW�WHFKQRORJLH�HHQ�PLQGHU�SURPLQHQWH�SODDWV�LQ�KHW�SURMHFW��+HW�SURMHFW�
YDQ�52&�)ULHVH�3RRUW�ULFKW�]LFK�RS�KHW�LQ]HWWHQ�YDQ�WHFKQRORJLH�ELM�RXGHUHQ]RUJ��+HW�3UDFWRUDDW�
=RUJ�	��6HQVRU�WHFKQRORJLH ]DO�]LFK�YRRUQDPHOLMN�ULFKWHQ�RS�GH�LQ]HW�YDQ�VHQVRUWHFKQRORJLH�LQ�GH�
]RUJ YDQXLW�HLQGJHEUXLNHUVSHUVSHFWLHI��2RN�KHW�1RRUGHUSRRUW�HQ�$OID�&ROOHJH�KHEEHQ�SURMHFWHQ�RS�
KHW�JHELHG�YDQ�]RUJ�HQ�WHFKQRORJLH��0HW�GH]H�WZHH�LQVWHOOLQJHQ�LV RQGHUOLQJH�DIVWHPPLQJ�JHZHHVW
HQ�]DO�ZRUGHQ VDPHQJHZHUNW WHQ�EHKRHYH�YDQ�RSWLPDOH�NHQQLVGHOLQJ��,Q�GH�ELMODJH�LV�HHQ�
YHUNODULQJ�LQJHYRHJG�ZDDULQ�GH]H�VDPHQZHUNLQJ�HQ�DIVWHPPLQJ�ZRUGW�EHYHVWLJG��7HYHQV�LV�GH]H�
DDQYUDDJ�EHVWXXUOLMN�DIJHVWHPG�ELQQHQ�KHW�GLUHFWLHRYHUOHJ�YDQ�1HWZHUN�=21��GDW�ZRUGW�JHYRUPG�
GRRU�GH�GLUHFWLHOHGHQ�YDQ�GH�RQGHUZLMVLQVWHOOLQJHQ��'H�DQGHUH�52&¶V�]LMQ�RS�GH�KRRJWH�HQ�
RQGHUVWHXQHQ�GH�DDQYUDDJ�YDQ�'UHQWKH�&ROOHJH��+HW�RQGHUZLMVPDWHULDDO�GDW�ZRUGW�RQWZLNNHOG�LQ�
GLW�SURMHFW�ZRUGW�JHGHHOG�PHW�GH��RQGHUZLMV�SDUWQHUV�YDQ�KHW�1HWZHUN�=21��+LHUPHH�GUDDJW�GLW�
SURMHFW�ELM�DDQ�GH�PDFURGRHOPDWLJKHLG�YDQ�]RUJRSOHLGLQJHQ�LQ�1RRUG�1HGHUODQG���



��

� 3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH
��� 9LVLH�HQ�PLVVLH
'H�SURMHFWSDUWQHUV�YDQ�KHW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH GHOHQ�GH�RQGHUVWDDQGH�
XLWJDQJVSXQWHQ�
x 'H�EHNRVWLJLQJ�YDQ�]RUJ�VWDDW�VWHHGV�PHHU�RQGHU�GUXN��(U�ZRUGW�YHHO�EH]XLQLJG�LQ�GH�

JH]RQGKHLGV]RUJ��'LW�JDDW�WHQ�NRVWH�YDQ�KHW�DDQWDO�DUEHLGVSODDWVHQ��7HJHOLMNHUWLMG�VWLMJW�GH�
YUDDJ�QDDU�]RUJ�GRRU�HHQ�JURHLHQGH�YHUJULM]LQJ��2RN�YLQGW�GH]H�]RUJ�VWHHGV�PHHU�SODDWV�
EXLWHQ�LQVWHOOLQJHQ��2P�GH]H�WUHQGV�KHW�KRRIG�WH�NXQQHQ�ELHGHQ�KHHIW�GH�JH]RQGKHLGV]RUJ�
EHKRHIWH�DDQ��WHFKQRORJLVFKH��LQQRYDWLH�GLH�DOV�KXOSPLGGHO�NDQ�ZRUGHQ�LQJH]HW�RP�GH�]RUJ��
RRN�LQ�GH�WKXLVVLWXDWLH� EHWHU�HQ�HIILFLsQWHU�WH�RUJDQLVHUHQ�

x 'H�KXLGLJH�WHFKQRORJLH�ZRUGW�QRJ�EHSHUNW�LQJH]HW�LQ�GH�]RUJ��'H�YRRUQDDPVWH�UHGHQHQ
KLHUYRRU OLJJHQ�QLHW�LQ�WHFKQLVFKH�IDFWRUHQ��PDDU�LQ�VRFLDOH�IDFWRUHQ�]RDOV NHQQLV��DWWLWXGH HQ�
YDDUGLJKHGHQ ELM�KXLGLJH�ZHUNQHPHUV��

x 'UHQWVH�]RUJYUDJHUV�ZRQHQ�UHODWLHI�ODQJHU�WKXLV�HQ�GH�DIVWDQGHQ�WRW�]RUJ�]LMQ��UHODWLHI��YDDN�
YULM�JURRW��'UHQWKH�KHHIW�WH�PDNHQ�PHW�HHQ�VWHUNH�YHUJULM]LQJ�HQ�RQWJURHQLQJ�HQ�GDDUPHH�HHQ�
UHODWLHI�JURWH�HQ�JURHLHQGH�JURHS�]RUJYUDJHUV��2P�GH�KXLGLJH�RQWZLNNHOLQJHQ�LQ�GH�'UHQWVH�
JH]RQGKHLGV]RUJ�YDQ�YHUJULM]LQJ�HQ�JURHLHQGH�YUDDJ�QDDU�WKXLV]RUJ�KHW�KRRIG�WH�NXQQHQ�
ELHGHQ�LV�RQGHUVWHXQLQJ�YDQ�WHFKQRORJLH�QRRG]DNHOLMN� 7HFKQRORJLVFKH�LQQRYDWLHV�]LMQ�RS�GLW�
PRPHQW�RQYROGRHQGH�DIJHVWHPG�RS�GH�ZHQVHQ�YDQ�GH�HLQGJHEUXLNHU�

'H�JHGHHOGH�XLWJDQJVSXQWHQ�YDQ�GH�SURMHFWSDUWQHUV�KHEEHQ�JHOHLG�WRW�GH�RQGHUVWDDQGH�YLVLH�RS�
KHW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH�
x 'H�SDUWQHUV�UHDOLVHUHQ�JH]DPHQOLMN�KHW�H[SHUWLVHFHQWUXP RS�KHW�JHELHG�YDQ WRHSDVVLQJ�HQ�

JHEUXLN�YDQ�WHFKQRORJLVFKH�LQQRYDWLHV LQ�]RUJ LQ�GH UHJLR�'UHQWKH�
x 'H�SDUWQHUV�GRHQ�JH]DPHQOLMN�RQGHU]RHN�QDDU�YUDDJVWXNNHQ�XLW�GH�SUDNWLMN�HQ�QDDU�GH�

WRHSDVVLQJ�YDQ�QLHXZH��VHQVRU�WHFKQLHNHQ�LQ�GH�]RUJ�
x 'H�RSOHLGLQJHQ�ELQQHQ�KHW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH OHLGHQ�VWXGHQWHQ�RS�WRW��

YDNPHQVHQ��GLH�JHPRWLYHHUG�HQ�GLUHFW�LQ]HWEDDU�]LMQ�YRRU�EHURHSHQ RS�KHW�VQLMYODN�YDQ�]RUJ�
HQ�WHFKQRORJLH YDQ�QX�pQ�LQ�GH�WRHNRPVW�HQ�]R�WRHJHYRHJGH�ZDDUGH�KHEEHQ�YRRU�GH�
EHGULMYHQ�HQ�LQVWHOOLQJHQ�LQ�GH�]RUJ�

x +HW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH ZRUGW�JHYRUPG GRRU�HHQ�GXXU]DPH�VDPHQZHUNLQJ�
WXVVHQ�RQGHUZLMVLQVWHOOLQJHQ��RYHUKHGHQ HQ�EHGULMYHQ HQ�LQVWHOOLQJHQ LQ�GH�JH]RQGKHLGV]RUJ�
XLW�GH�UHJLR�

x +HW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH PDDNW�JHEUXLN�YDQ�VWDWH�RI�WKH�DUW�IDFLOLWHLWHQ�
ZDDUPHH�KHW�SUDNWLMNOHUHQ�ZRUGW YHUVWHUNW��

x +HW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH LV�KHUNHQEDDU�HQ�]LFKWEDDU�LQ�HHQ�I\VLHNH�UXLPWH��

'H�PLVVLH�YDQ�KHW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH LV�
+HW�SRWHQWLHHO�YDQ�GH�WRHSDVVLQJ�YDQ�WHFKQRORJLH�EHWHU�WH EHQXWWHQ WHQ�EHKRHYH�YDQ�GH�]RUJ�

+HW�3UDFWRUDDW�ZLO�RS�YHUVFKLOOHQGH�PDQLHUHQ KLHUDDQ�ELMGUDJHQ�
ϭ͘ 3UDNWLMNJHULFKW�RQGHU]RHN PRHW OHLGHQ�WRW�QLHXZH�LQ]LFKWHQ�RS�GH�SUDNWLVFKH�WRHSDVVLQJ�YDQ�

�VHQVRU�WHFKQLHNHQ LQ�GH�]RUJ��(HQ�VSHHUSXQW�YDQ�KHW�3UDFWRUDDW�LV�KHW�RUJDQLVHUHQ�YDQ�
SUDNWLMNJHULFKW�RQGHU]RHN�YDQXLW�GH�ZHUNYORHU�RS PER QLYHDX��2QGHU]RHN�GRHQ�PRHW�HHQ�
RQGHU]RHNHQGH�KRXGLQJ�VWLPXOHUHQ�ELM�GRFHQWHQ�HQ�VWXGHQWHQ�ZDDUGRRU�GH]H�RRN�PHHU�RSHQ�
VWDDQ�YRRU�LQQRYDWLH� 6WXGHQWHQ�PRHWHQ�YUDJHQ��GXUYHQ��VWHOOHQ�HQ�NULWLVFK NXQQHQ�GHQNHQ�

Ϯ͘ 'H�QLHXZH�NHQQLV�ZRUGW�RYHUJHGUDJHQ�DDQ�GRFHQWHQ��GLH�GLW�ZHHU�NXQQHQ�WRHSDVVHQ�LQ�GH�
OHVVHQ��(HQ�YDQ�GH�DFWLYLWHLWHQ�YDQ�KHW�3UDFWRUDDW�LV�KHW�RQWZLNNHOHQ�YDQ�NHX]HGHOHQ HQ�
RQGHUZLMVPRGXOHV YRRU�VWXGHQWHQ�RS�GLW�JHELHG� ,Q�GH�NHX]HGHOHQ HQ�PRGXOHV PDNHQ�
VWXGHQWHQ�NHQQLV�PHW�GH�YHUVFKLOOHQGH�YRUPHQ�YDQ��VHQVRU�WHFKQRORJLH�GLH�EHVWDDQ�LQ�GH�
]RUJ�HQ�KRH�]H�GH]H�WRH�NXQQHQ�SDVVHQ�LQ�KXQ�GDJHOLMNVH�ZHUN]DDPKHGHQ��2RN�ZRUGW�HU�



��

DDQGDFKW�EHVWHHG�DDQ�
YDDUGLJKHGHQ�YDQ�GH���H HHXZ
 ]RDOV�PXOWLGLVFLSOLQDLUH�VDPHQZHUNLQJ��
HHQ�RQGHU]RHNHQGH�HQ�RSHQ�KRXGLQJ�HQ�NULWLVFK�GHQNHQ��'DDUQDDVW�ZRUGW�LQJH]HW�RS�
�ELM�VFKROLQJ�YDQ�KXLGLJH�ZHUNQHPHUV�

ϯ͘ %HGULMYHQ�NXQQHQ�JHEUXLN�PDNHQ�YDQ�GH�RQWZLNNHOGH�NHQQLV�GRRU�LQQRYDWLHYUDDJVWXNNHQ�LQ�WH�
GLHQHQ��'H]H�]XOOHQ�ZRUGHQ�DDQJHSDNW�GRRU�PXOWLGLVFLSOLQDLUH WHDPV YDQ�PER�HQ�KER�
VWXGHQWHQ RQGHU�EHJHOHLGLQJ�YDQ�KHW�3UDFWRUDDW��

ϰ͘ %XUJHUV HQ ]RUJYUDJHUV�ZRUGHQ�ELM�KHW�3UDFWRUDDW�EHWURNNHQ�RP�]R�JHEUXLNHUVHUYDULQJHQ�PHH�
WH�QHPHQ�LQ GH RQWZLNNHOLQJ�HQ WRHSDVVLQJ�YDQ�WHFKQRORJLH� 2RN�ZRUGHQ YUDDJVWXNNHQ�
RSJHKDDOG�ELM�GH�]RUJYUDJHU��

��� 'RHOVWHOOLQJHQ
'RHOVWHOOLQJ��
9HUEHWHUHQ�YDQ�NHQQLV��YDDUGLJKHGHQ�HQ��RQGHU]RHNHQGH��KRXGLQJ�YDQ ��� VWXGHQWHQ�SHU�MDDU�LQ�
KHW�PER�RYHU�WHFKQRORJLH�LQ�GH�]RUJ�

��������� ��������� ��������� ���������
$DQWDO�VWXGHQWHQ ��� ��� ��� ���

(IIHFW
9HUEHWHULQJ�YDQ�GH�NZDOLWHLW�YDQ�WRHNRPVWLJH�ZHUNQHPHUV�LQ�GH�]RUJVHFWRU� 'H�VWXGHQWHQ�OHUHQ�
KRH�]H��VHQVRU�WHFKQRORJLH�WRH�PRHWHQ�SDVVHQ�LQ�KXQ�ZHUN]DDPKHGHQ��'DDUQDDVW�OHUHQ�]H�
NULWLVFK�GHQNHQ� HHQ�RQGHU]RHNHQGH�KRXGLQJ� YUDJHQ�WH�VWHOOHQ�HQ��PXOWLGLVFLSOLQDLU��VDPHQ�WH�
ZHUNHQ��+LHUGRRU�]LMQ�GH�VWXGHQWHQ�LQ�VWDDW�RP�]LFK LQ�HHQ�VQHO�YHUDQGHUHQGH�VDPHQOHYLQJ�HQ�
ZHUNYHOG�VWDDQGH�WH�KRXGHQ�

'RHOVWHOOLQJ��
9HUEHWHUHQ�YDQ�NHQQLV��YDDUGLJKHGHQ�HQ��RQGHU]RHNHQGH��KRXGLQJ�YDQ �� GRFHQWHQ SHU�MDDU LQ�
KHW�PER�RYHU��VHQVRU�WHFKQRORJLH�LQ�GH�]RUJ�

��������� ��������� ��������� ���������
$DQWDO�GRFHQWHQ � �� �� ��

(IIHFW
'H�NHQQLV�HQ�YDDUGLJKHGHQ�YDQ�GRFHQWHQ�ZRUGHQ�YHUEHWHUG�RS�KHW�JHELHG�YDQ�GH�WRHSDVVLQJ�YDQ�
�VHQVRU�WHFKQRORJLH�LQ�GH�]RUJ��'DDUQDDVW�ZRUGW�RRN�GH�RQGHU]RHNHQGH�KRXGLQJ�YDQ�GRFHQWHQ�
JHVWLPXOHHUG�GRRU�]H�GHHO�WH�ODWHQ�QHPHQ�DDQ�GH�RQGHU]RHNVSURMHFWHQ��'H�GRFHQWHQ�NXQQHQ�GH�
HLJHQ�RSJHGDQH�NHQQLV�HQ�YDDUGLJKHGHQ�RYHUGUDJHQ�RS�GH�VWXGHQWHQ�HQ�]RGRHQGH�GH�NZDOLWHLW�
YDQ�KHW�RQGHUZLMV�YHUEHWHUHQ�HQ�GH�RSOHLGLQJHQ�EHWHU�ODWHQ�DDQVOXLWHQ�ELM�GH�ODDWVWH�WHFKQRORJLHsQ�
HQ GH�ZHQVHQ�YDQ�GH�DUEHLGVPDUNW�

'RHOVWHOOLQJ��
6WLPXOHUHQ�YDQ����PXOWLGLVFLSOLQDLUH HQ�PXOWLOHYHO�VDPHQZHUNLQJVSURMHFWHQ�YDQ�HQ�WXVVHQ�
VWXGHQWHQ��PER�KER���GRFHQWHQ���WHFKQRORJLH�EHGULMYHQ�HQ�]RUJLQVWHOOLQJHQ�

��������� ��������� ��������� ���������
$DQWDO�SURMHFWHQ � �� �� ��

(IIHFW
7RHNRPVWLJH�ZHUNQHPHUV�KHEEHQ�EHWHUH�NHQQLV�HQ�HUYDULQJ�RS�DFWXHOH�WKHPD
V�GLH�VSHOHQ�ELM�
EHGULMYHQ�HQ�]RUJLQVWHOOLQJHQ�
7RHNRPVWLJH�ZHUNQHPHUV�LQ�GH�]RUJ�KHEEHQ�PHHU�HUYDULQJ�RP�WHFKQRORJLH�ELQQHQ�GH�]RUJ�WRH�WH�
SDVVHQ HQ�QLHXZH�WHFKQRORJLH�WH�RQWZLNNHOHQ� +HW�SRWHQWLHHO�YDQ�WHFKQRORJLVFKH�LQQRYDWLHV�KHHIW�
]R�HHQ�JURWHUH�NDQV�RP�EHQXW�WH�ZRUGHQ� 7HYHQV�NXQQHQ��WRHNRPVWLJH��ZHUNQHPHUV�
]RUJJHEUXLNHUV�EHWHU�RQGHUVWHXQHQ�HQ�XLWOHJJHQ�KRH�]LM�]HOI�GH�WHFKQRORJLH�RSWLPDDO�NXQQHQ�
JHEUXLNHQ�



��

'RHOVWHOOLQJ��
0LQLPDDO��� EHGULMYHQ�HQ�]RUJLQVWHOOLQJHQ�VOXLWHQ�]LFK�DDQ�ELM�KHW�3UDFWRUDDW�=RUJ�	�
�6HQVRU�WHFKQRORJLH�

��������� ��������� ��������� ���������
$DQWDO�EHGULMYHQ �� �� �� ��

(IIHFW
+HW�GUDDJYODN�YRRU�KHW�SUDFWRUDDW ZRUGW�JURWHU�ZDDUGRRU�VWXGHQWHQ�RS�PHHU�SOHNNHQ�HUYDULQJ�RS�
NXQQHQ�GRHQ�PHW�WHFKQRORJLH�LQ�GH�]RUJ��2RN�ZRUGW�GH�RSJHGDQH�NHQQLV�RQGHU�PHHU�SDUWLMHQ�
JHGHHOG�

'RHOVWHOOLQJ��
9HUEHWHULQJ�YDQ�NHQQLV�HQ�YDDUGLJKHGHQ�YDQ�WHFKQRORJLH�LQ�GH�]RUJ�YDQ����ZHUNQHPHUV�YDQ�
EHGULMYHQ�HQ�]RUJLQVWHOOLQJHQ�SHU�MDDU��

��������� ��������� ��������� ���������
$DQWDO�ZHUNQHPHUV � �� �� ��

(IIHFW
+XLGLJH�ZHUNQHPHUV�YDQ�]RUJLQVWHOOLQJHQ�HQ�EHGULMYHQ�NXQQHQ�KXQ�NHQQLV�HQ�YDDUGLJKHGHQ�
YHUJURWHQ�YDQ�RS�ZHONH�ZLM]H��VHQVRU�WHFKQRORJLH�WRHJHSDVW�NDQ�ZRUGHQ�LQ�GH�KXLGLJH�
ZHUN]DDPKHGHQ��9DDUGLJKHGHQ�]RDOV�VDPHQZHUNHQ�HQ�HHQ�RQGHU]RHNHQGH�KRXGLQJ�]XOOHQ�RRN
LQ�KHW�OHYHQ�ODQJ�OHUHQ�SURJUDPPD�FHQWUDDO�VWDDQ�

��� $FWLYLWHLWHQ
+HW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH ]DO�]LFK�EH]LJ�KRXGHQ�PHW�YLHU�DFWLYLWHLWHQ�RP�GH�
GRHOVWHOOLQJHQ�WH�EHKDOHQ��'H]H�DFWLYLWHLWHQ�]LMQ�RQGHU]RHN��SURMHFWHQ��RQGHUZLMVYHUQLHXZLQJ�HQ�
FRPPXQLW\�RSERXZ��+HW�3UDFWRUDDW�RQGHU]RHNW DFWXHOH�YUDDJVWXNNHQ�HQ�WUHQGV�LQ�GH�UHJLR�RS�KHW�
JHELHG�YDQ�]RUJ�HQ �VHQVRU�WHFKQRORJLH��'DDUQDDVW�GRHW�KHW�RQGHU]RHN�QDDU�GH�SUDNWLVFKH�
WRHSDVVLQJ�YDQ�QLHXZH��]RUJ�WHFKQRORJLHsQ��+HW�RQGHU]RHN�ZRUGW�XLWJHYRHUG GRRU�YHUVFKLOOHQGH�
GRFHQWHQ�HQ�VWXGHQWHQ��'H�RQGHU]RHNVJURHSHQ ZRUGHQ EHJHOHLG�GRRU�HHQ�SUDFWRU��

)LJXXU����2S]HW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH



��

1DDVW�KHW�GRHQ�YDQ�RQGHU]RHN�]XOOHQ�WHYHQV�LQQRYDWLHYUDDJVWXNNHQ�RS�KHW�JHELHG�YDQ�]RUJ�HQ�
�VHQVRU�WHFKQRORJLH�ZRUGHQ�JHIRUPXOHHUG�GRRU�YRRU ]RUJEHGULMYHQ�HQ�]RUJLQVWHOOLQJHQ��'H]H�
LQQRYDWLHYUDDJVWXNNHQ�]XOOHQ�GRRU�HHQ�PXOWLGLVFLSOLQDLU�WHDP�YDQ�PER�HQ�KER�VWXGHQWHQ�ZRUGHQ�
EHKDQGHOG� 0ER�VWXGHQWHQ�]XOOHQ�GH�YUDDJVWXNNHQ�RSKDOHQ�XLW�GH�SUDNWLMN��+LHUPHH�FUHsHUW�KHW�
3UDFWRUDDW�HHQ�XQLHNH�VLWXDWLH�ZDDUELM�GH�RQGHU]RHNVWKHPD
V�QLHW�YLD�KHW�KER�HQ�ZR�QDDU�KHW�PER�

VLMSHOHQ
�PDDU�ZRUGHQ�JHwQLWLHHUG�RS�KHW�PER��'H�ZHQVHQ�YDQ�]RUJYUDJHUV�HQ�]RUJSURIHVVLRQDOV�
PHW�EHWUHNNLQJ�WRW�QLHXZH��VHQVRU�WHFKQRORJLVFKH�RQWZLNNHOLQJHQ�ZRUGHQ�]RGRHQGH�
PHHJHQRPHQ�LQ�GH�RQGHU]RHNV� HQ�LQQRYDWLHSURMHFWHQ��+ER�HQ�ZR�NXQQHQ�PHW�GH]H�
RQGHU]RHNVYUDJHQ�RI�RSJHGDQH�NHQQLV�HHQ�QDGHU�RQGHU]RHN�RI�RQWZLNNHOLQJ�RUJDQLVHUHQ� 'H�
NHQQLV�GLH�ELM�KHW�RQGHU]RHN�HQ�GH�LQQRYDWLHYUDDJVWXNNHQ�ZRUGW�JHFUHsHUG�ZRUGW�LQJH]HW�RP�
RSOHLGLQJHQ�WH�YHUEHWHUHQ�HQ�GRFHQWHQ�WH�SURIHVVLRQDOLVHUHQ��2RN�NDQ�GH]H�NHQQLV�ZRUGHQ�
LQJH]HW�RP�KXLGLJH�ZHUNQHPHUV�ELM�WH�VFKROHQ��%HGULMYHQ�HQ�]RUJLQVWHOOLQJHQ�SDUWLFLSHUHQ�DFWLHI�LQ�
GH�RQWZLNNHOLQJ�YRUPJHYLQJ�YDQ�GH�RQGHU]RHNVSURJUDPPD
V��]H�EUHQJHQ�NHQQLV��NXQGH�HQ�
YUDDJVWXNNHQ�LQ�HQ�YLFH�YHUVD��2RN�ZRUGHQ�]RUJLQVWHOOLQJHQ�HQ�EHGULMYHQ�EHWURNNHQ�ELM�KHW�
YRUPJHYHQ�YDQ�GH�RSOHLGLQJHQ��2S�GH]H�PDQLHU�VOXLWHQ�GH�RSOHLGLQJHQ�DDQ�ELM�GH DFWXHOH�VLWXDWLH�
RS�GH DUEHLGVPDUNW��'H�UHVXOWDWHQ�YDQ�KHW�SUDFWRUDDW�]XOOHQ�WLMGHQV�ZHUNVHVVLHV�HQ�EHVWDDQGH�
RYHUOHJPRPHQWHQ��]RDOV�YDQ�QHWZHUN�=21��.RSJURHS�=RUJ�HQ�,QQRYDWLH�'UHQWKH��132�WDIHOV�=,)�
HWF���ZRUGHQ�JHGHHOG��+LHU�NXQQHQ�EHGULMYHQ�HQ�]RUJLQVWHOOLQJHQ�NHQQLV�PDNHQ�PHW�HONDDU�HQ�
LQEUHQJ�OHYHUHQ LQ�KHW�SURMHFW��2QGHUVWDDQG ]XOOHQ�GH�YHUVFKLOOHQGH�DFWLYLWHLWHQ�YHUGHU�ZRUGHQ�
XLWJHZHUNW�

����� 3UDNWLMNJHULFKW�RQGHU]RHN
+HW�3UDFWRUDDW�KHHIW�DOV�HHQ�YDQ�]LMQ�YRRUQDDPVWH�WDNHQ�KHW GRHQ�YDQ�SUDNWLMNJHULFKW�RQGHU]RHN�
QDDU�DFWXHOH�YUDDJVWXNNHQ�RS�KHW�JHELHG�YDQ�]RUJ�HQ��VHQVRU�WHFKQRORJLH��9DQXLW�GH�
LQQRYDWLHZHUNSODDWV�LV�KLHU�UHHGV�HHQ�VWDUW�PHH�JHPDDNW��:DW�KHW�3UDFWRUDDW�RQGHUVFKHLGW YDQ�
HHQ�OHFWRUDDW�LV�GDW�KHW�JHULFKW�LV�RS�KHW�GRHQ�YDQ�SUDNWLVFK�RQGHU]RHN YDQXLW�DOOHGDDJVH�
YUDDJVWXNNHQ�RS�GH�ZHUNYORHU��'H�JURRWVWH�JURHS�PHGHZHUNHUV�LQ�GH�]RUJ�KHHIW�HHQ�PER�
RSOHLGLQJ HQ�]LHW�GDDUGRRU�YHHO�YDQ�GH�GDJHOLMNVH�SUDNWLMN�HQ�GH�YUDJHQ�GLH�KLHU�VSHOHQ��
'H�RQGHU]RHNVWKHPD
V�]XOOHQ GRRU�]RUJSURIHVVLRQDOV�YDQXLW�SDUWLFLSHUHQGH�]RUJLQVWHOOLQJHQ�HQ
GRRU�PER�VWXGHQWHQ�ZRUGHQ�RSJHKDDOG�XLW�KHW�ZHUNYHOG��+LHUPHH�FUHsHUW�KHW�3UDFWRUDDW�HHQ�
XQLHNH�VLWXDWLH��1RUPDDO�JHVSURNHQ�ZRUGW�RQGHU]RHN�JHwQLWLHHUG�ELM�KHW�ZHWHQVFKDSSHOLMN�
RQGHUZLMV��9DQXLW�KHW�ZR�ZRUGW�GLW�GRRUJHOHLG�QDDU�KER�HQ�ODWHU�QDDU�PER��

,Q�GLW�3UDFWRUDDW�ZRUGW�KHW�RQGHU]RHN�JHwQLWLHHUG�YDQXLW�GH�DOOHGDDJVH�SUDNWLMN�YDQ�PER�
JHVFKRROGH�PHGHZHUNHUV�HQ�VWXGHQWHQ�HQ�]DO�KLHU�GH�FRQQHFWLH�PHW�KHW�&HQWUH RI�([SHUWLVH��KER�
QLYHDX��ZRUGHQ�JHPDDNW��
'H�UHVXOWDWHQ�YDQ�KHW�RQGHU]RHN�ZRUGHQ�WRHSDVEDDU�JHPDDNW�YRRU�GH��WRHNRPVWLJH��ZHUNQHPHUV�
LQ�GH�JH]RQGKHLGV]RUJ��+HW�3UDFWRUDDW�GUDDJW�KLHUPHH�ELM�DDQ�KHW�FUHsUHQ��ERWWRP�XS��YDQ
QLHXZH�HQ�XQLHNH�LQ]LFKWHQ�YRRU�GH ]RUJ�LQ�GH�UHJLR�'UHQWKH HQ�GDDUEXLWHQ��

+HW�3UDFWRUDDW�ZRUGW JHOHLG�GRRU�HHQ�SUDFWRU �����IWH��SDUWWLPH���+LM�RI�]LM�LV�GH�KRRIGRQGHU]RHNHU�
ELQQHQ�KHW�VDPHQZHUNLQJVYHUEDQG HQ�VWXXUW�KHW�RQGHU]RHNVWHDP�DDQ� 'UHQWKH�&ROOHJH�HQ�
+DQ]HKRJHVFKRRO�]LMQ�UHHGV�EH]LJ�PHW�GH�LQYXOOLQJ�YDQ�GH]H�IXQFWLH��HHUVWH�JHVSUHNNHQ�PHW�
EHRRJGH�NDQGLGDWHQ�]LMQ��LQIRUPHHO��JHYRHUG�
9HUGHU�VWHOOHQ�+DQ]HKRJHVFKRRO�HQ�'UHQWKH�&ROOHJH�VDPHQ�HHQ�SURPRYHQGXV�DDQ����� IWH���
'H]H�SURPRYHQGXV�ZRUGW�WRHJHYRHJG�DDQ�KHW�3UDFWRUDDW��'H�SURPRYHQGXV�RQGHU]RHNW�DGRSWLH�
YDQ�]RUJWHFKQRORJLH�YDQXLW�HLQGJHEUXLNHUVSHUVSHFWLHI��'LW�]RUJW�YRRU�GH�YHUELQGLQJ�WXVVHQ�
OHFWRUDWHQ�HQ�3UDFWRUDDW�HQ�GH�YHUELQGLQJ�PER�KER�ZR��'H�SURPRYHQGXV�]HW�HHQ�RQGHU]RHNVOLMQ�
RS�YDQXLW�KHW�3UDFWRUDDW� 'H�RQGHU]RHNVJURHS�ZRUGW�YHUGHU�DDQJHYXOG�PHW�HHQ�DDQWDO�GRFHQWHQ�
YDQ�YHUVFKLOOHQGH�GLVFLSOLQHV HQ�SURIHVVLRQDOV YDQ�EHGULMYHQ�HQ�]RUJLQVWHOOLQJHQ�GLH�GHHOQHPHQ�
DDQ�GH�RQGHU]RHNVSURMHFWHQ� 'H�GRFHQWHQ HQ�SURIHVVLRQDOV ZRUGHQ�YRRU�HHQ�GHHO�YDQ�KXQ�WLMG�
YULMJHPDDNW RP�RQGHU]RHNVSURMHFWHQ�YDQ�PXOWLGLVFLSOLQDLUH�VWXGHQWHQWHDPV�WH�EHJHOHLGHQ�
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6WXGHQWHQ�ZHUNHQ�VDPHQ�PHW�EHGULMYHQ HQ�]RUJLQVWHOOLQJHQ DDQ�KHW�ZHUNHQ�HQ�WHVWHQ�YDQ�
WHFKQLVFKH�LQQRYDWLHV��6DPHQ�PHW�HHQ�EHGULMI�PDDNW�HHQ�VWXGHQW�ELMYRRUEHHOG�HHQ�WHVWRSVWHOOLQJ�
RP�WH�H[SHULPHQWHUHQ��=RGRHQGH�RQWGHNNHQ�VWXGHQWHQ�GH�YHUVFKLOOHQGH�RSWLHV�YDQ�GH�SURGXFWHQ�
HQ�ZHUNHQ�]LM�LQWHQVLHI�VDPHQ�PHW�KHW�EHGULMIVOHYHQ� 7LMGHQV�KHW�,:3�SURMHFW�LV�JHEOHNHQ�GDW�NRUWH
FRQFUHWH RSGUDFKWHQ�EHWHU�ZHUNHQ�GDQ�ODQJH�WUDMHFWHQ��6WXGHQWHQ�NXQQHQ�LQ�GH�NRUWH�SURMHFWHQ�
VQHO�DDQ�GH�VODJ�HQ�KHEEHQ�GH�UXLPWH�RP�WH�H[SHULPHQWHUHQ�PHW�YHUVFKLOOHQGH�WHFKQLHNHQ��'H]H�
VQHOOH�PDQLHU�YDQ�ZHUNHQ�ZRUGW�RRN�WRHJHSDVW�LQ�GLW�SURMHFW��9DQXLW�GH�+DQ]HKRJHVFKRRO�]DO�HHQ�
SURFHVEHJHOHLGHU�DDQZH]LJ�]LMQ�GLH�KHOSW�PHW�KHW�RQWZLNNHOHQ�YDQ LQQRYDWLHV��'H�
SURFHVEHJHOHLGHU�KHHIW�HUYDULQJ�XLW�KHW�&HQWUH�RI�([SHUWLVH�+HDOWK\�$JHLQJ�HQ�]DO�GH]H�LQ]HWWHQ�LQ�
KHW�3UDFWRUDDW�

'H�FRQQHFWLH�PHW�KHW�KER�LV�HUJ�EHODQJULMN�LQ�GLW�3UDFWRUDDW��'LYHUVH�OHFWRUDWHQ�YDQ�GH�
+DQ]HKRJHVFKRRO�*URQLQJHQ�]LMQ�DDQJHVORWHQ ELM�KHW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH��'LW�
]LMQ GH�OHFWRUDWHQ�
x /HFWRUDDW &RPSXWHU�6FLHQFH�	�6HQVRU�7HFKQRORJ\��GH�KHHU�'U��0��GH�9RV�
x /HFWRUDDW 9HUSOHHJNXQGLJH�GLDJQRVWLHN��GH�KHHU�:��3DDQV�
x /HFWRUDDW�=HOIPDQDJHPHQW��GH�KHHU�-��.HHUV�
x /HFWRUDDW�1HZ�%XVLQHVV�	�,&7��GH�KHHU�+��9HOWKXLMVHQ�
x $QGHUH�OHFWRUDWHQ�NXQQHQ�DDQVOXLWHQ LQGLHQ�JHZHQVW�

'H]H�OHFWRUHQ�YDQ�GH�+DQ]HKRJHVFKRRO�ZRUGHQ�EHWURNNHQ�ELM�GH RQGHU]RHNHQ�YDQ�KHW�3UDFWRUDDW�
HQ�YLFH�YHUVD��2S�GH]H PDQLHU�ZRUGW�NHQQLVXLWZLVVHOLQJ�JHZDDUERUJG��

������ 3URMHFWHQ
'H�WZHHGH�DFWLYLWHLW�YDQ�KHW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH LV�KHW�XLWYRHUHQ�YDQ�
LQQRYDWLHYUDDJVWXNNHQ�YDQ�]RUJLQVWHOOLQJHQ�HQ�EHGULMYHQ� 'H]H�DFWLYLWHLW�ZRUGW�XLWJHYRHUG�LQ�
QDXZH�VDPHQZHUNLQJ�PHW�+HDOWK+XE�5RGHQ�HQ�KHW�'20(�8VHU�3ODWIRUP��

=RUJLQVWHOOLQJHQ�HQ EHGULMYHQ�NULMJHQ�GH�PRJHOLMNKHLG�RP�YUDDJVWXNNHQ�RS�KHW�JHELHG�YDQ�]RUJ�HQ�
WHFKQRORJLH�LQ�WH�EUHQJHQ�LQ�KHW�3UDFWRUDDW��'RRU�KHW�3UDFWRUDDW�ZRUGW�HHQ�WHDP JHYRUPG YDQ�
JHPRWLYHHUGH�PER�HQ�KER�VWXGHQWHQ�YDQ�GLYHUVH�GLVFLSOLQHV GLH KLHUDDQ ZHUNHQ��'H�
VWXGHQWHQWHDPV�ZRUGHQ�EHJHOHLG�GRRU�H[SHUWV�XLW�EHGULMYHQ��]RUJLQVWHOOLQJHQ�HQ�GRFHQWHQ��
+HDOWK+XE�5RGHQ�HQ '20(�8VHU�3ODWIRUP�]XOOHQ�GH�PHHVW�NDQVULMNH�SURMHFWHQ�PHW�GH�NHQQLV��
NXQGH�HQ�IDFLOLWHLWHQ�XLW�KXQ EHGULMYHQ� HQ�]RUJLQVWHOOLQJHQ�DFKWHUEDQ�RQGHUVWHXQHQ�ELM�YHUGHUH�
XLWZHUNLQJ�HQ�LPSOHPHQWDWLH��+HW�HLQGSURGXFW�]DO�EHVWDDQ�XLW�HHQ�QLHXZ�SURWRW\SH�YRRU�HHQ�
SURGXFW�RI HHQ�QLHXZH�WRHSDVVLQJ�YDQ�HHQ�EHVWDDQG�SURGXFW�

+LHURQGHU�ZRUGHQ�GH�VWDSSHQ�YRRU�KHW�XLWYRHUHQ�YDQ�SURMHFWHQ�WRHJHOLFKW�
ϭ͘ 9RRUGDW�HHQ�WHDP�YDQ�VWXGHQWHQ�JDDW�ZHUNHQ�DDQ�KHW�LQQRYDWLHYUDDJVWXN�ZRUGW�HU�WXVVHQ�KHW�

EHGULMI�RI�LQVWHOOLQJ�HQ�KHW�3UDFWRUDDW�DIJHVWHPG�ZDW�GH�SUHFLH]H�YUDDJ�LV��'DDUQDDVW�ZRUGHQ�
GH�YHUZDFKWLQJHQ�YDVWJHVWHOG�YDQ�EHLGH�SDUWLMHQ��

Ϯ͘ +HW 3UDFWRUDDW�GRHW�YHUYROJHQV�HHQ�YRRUVWHO�KRH�GH�RSGUDFKW�YRUPJHJHYHQ�NDQ�ZRUGHQ�HQ�
ZHONH�VDPHQVWHOOLQJ�YDQ�KHW�WHDP�KLHUYRRU�YHUHLVW�LV��'H�SRWHQWLsOH�RSGUDFKWJHYHU�NULMJW�HHQ�
DDQERG�ZDDULQ�GH�SUREOHHPVWHOOLQJ�ZRUGW�JHVFKHWVW�HQ�ZDDULQ�KHW�3UDFWRUDDW�KDDU�DDQSDN�HQ�
ILORVRILH�XLWHHQ�]HW��'LW�GRFXPHQW�ODDW�GH�RSGUDFKWJHYHU�WRH�RP�HHQ�EHVOLVVLQJ�WH�QHPHQ�YRRU�
KHW�DO�GDQ�QLHW�XLWEUHQJHQ�YDQ�GH�RSGUDFKW��'H�RSGUDFKWHQ�YHUWHJHQZRRUGLJHQ�HHQ�WLMGVGXXU�
YDQ�����PDDQGHQ YRRU�HHQ�JURHS�YDQ�����VWXGHQWHQ��FRPELQDWLH�YDQ�PER�HQ�KER�

ϯ͘ +HW�3UDFWRUDDW�VWHOW�HHQ�WHDP�VDPHQ�YDQ�GH�PHHVW�JHVFKLNWH�VWXGHQWHQ�YDQ�PER�HQ�KER�
RSOHLGLQJHQ� 'H�VDPHQVWHOOLQJ�YDQ�GH�WHDPV�JDDW�YROJHQV�GH�YROJHQGH�VWDSSHQ�
ϯ͘ϭ͘ 'H�SURMHFWOHLGHU EHSDDOW�VDPHQ�PHW�GH SUDFWRU ZHONH�RSOHLGLQJHQ�KHW PHHVW�SDVVHQG�

]LMQ�YRRU�KHW�YUDDJVWXN�HQ�KRH�GH�VDPHQVWHOOLQJ�TXD�RPYDQJ�HQ�GLYHUVLWHLW�YDQ�KHW�
WHDP�RSWLPDDO�LV��'H�VDPHQVWHOOLQJ�YDQ�KHW�VWXGHQWHQWHDP�]DO�PHHVWDO�EHVWDDQ�XLW�
]RUJVWXGHQWHQ�HQ�WHFKQLVFKH�VWXGHQWHQ YDQ�PER�HQ�KER�
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ϯ͘Ϯ͘ 9LD�'UHQWKH�&ROOHJH��PER��HQ�GH�GLYHUVH�OHFWRUDWHQ��KER��ZRUGHQ�VWXGHQWHQ�
JHZRUYHQ��6WXGHQWHQ�NXQQHQ�]LFK�LQVFKULMYHQ�RS�KHW�EHWUHIIHQGH�YUDDJVWXN�

ϯ͘ϯ͘ 'H�SURMHFWOHLGHU VWHOW�VDPHQ�PHW�GH SUDFWRU HQ�HHQ�YHUWHJHQZRRUGLJHU�XLW�KHW�
EHGULMIVOHYHQ�KHW�VWXGHQWHQWHDP�VDPHQ� +LHUELM�ZRUGW�QDXZH�VDPHQZHUNLQJ�JH]RFKW�
PHW�+HDOWK+XE�5RGHQ�HQ '20(�8VHU�3ODWIRUP��=LM�]XOOHQ�LQ�VDPHQZHUNLQJ�PHW�KXQ�
DFKWHUEDQ�VWXGHQWHQ�EHJHOHLGHQ�ELM�GH�RQWZLNNHOLQJ�YDQ�KXQ�LGHHsQ�QDDU�HHQ�FRQFUHHW�
SURGXFW�PHW�NHQQLV��NXQGH��QHWZHUN�HQ�WHVW� HQ�SURGXFWLHIDFLOLWHLWHQ�

ϰ͘ +HW�3UDFWRUDDW�VWHOW�HHQ�EHJHOHLGLQJVWHDP�VDPHQ��+HW�WHDP�NULMJW�HHQ�DDQWDO�FRDFKHV�
ϰ͘ϭ͘ 2QGHU]RHNVFRDFK��9DQXLW�KHW�3UDFWRUDDW�RI�HHQ�YDQ�GH�DDQJHVORWHQ�OHFWRUDWHQ�]DO�HHQ�

FRDFK�EHVFKLNEDDU�]LMQ�YRRU�KHW�WHDP�GLH�KHOSW�PHW�KHW�GRHQ�YDQ�RQGHU]RHN��'H]H
EHJHOHLGHU�]RUJW RRN YRRU�GH�RQGHUZLMVNXQGLJH�EHJHOHLGLQJ�YDQ�KHW�VWXGHQWHQWHDP�
2RN�EHZDDNW�GH]H�EHJHOHLGHU�GH�JHPDDNWH�DIVSUDNHQ�PHW�GH�RSGUDFKWJHYHU�

ϰ͘Ϯ͘ %HGULMIVFRDFK��9DQXLW�KHW�EHGULMIVOHYHQ�ZRUGW�HHQ�EHJHOHLGHU�DDQJHVWHOG�GLH�PHW�
SUDNWLVFKH�NHQQLV�HQ�H[SHUWLVH�KHW�WHDP�RQGHUVWHXQG��2RN�]DO�KHW�WHDP�RS�JH]HWWH�
WLMGHQ�YHUVODJ�ZLOOHQ�XLWEUHQJHQ�DDQ�GH�RSGUDFKWJHYHU��+LHUYRRU�LV�KHW�YHUHLVW�GDW�HU�
HHQ�EHJHOHLGHU��EHGULMIVFRDFK��LV�YDQXLW�GH]H�SDUWLM�

ϱ͘ +HW�VWXGHQWHQWHDP�JDDW�YHUYROJHQV�DDQ�KHW�ZHUN�PHW�KHW�YUDDJVWXN� 1D�DIORRS�YDQ�KHW�
SURMHFW�YLQGW�HHQ�HYDOXDWLH�HQ�SUHVHQWDWLH�YDQ�GH�UHVXOWDWHQ�SODDWV�

'H�NRVWHQ�GLH�JHPDDNW�ZRUGHQ�YRRU�KHW�SURMHFW�ZRUGHQ�LQJHEUDFKW�GRRU�GH�DDQYUDJHQGH�SDUWLM��
'LW�NDQ�GRRU�PLGGHO�YDQ�HHQ�FDVK�ELMGUDJH��PDDU�RRN�GRRU�PLGGHO�YDQ�KHW�ELMGUDJHQ�YDQ�
ELMYRRUEHHOG�PDWHULDDO��

'H�VWXGHQWHQ�YDQ�GH�GLYHUVH�RSOHLGLQJHQ�GLH�GHHOQHPHQ�DDQ�GH�SURMHFWHQ�OHUHQ�HONDDUV�
YDNJHELHG�JRHG�NHQQHQ��=R�GRHQ�]RUJVWXGHQWHQ�NHQQLV�RS�YDQ�WHFKQRORJLH�HQ�GRHQ�
WHFKQLHNVWXGHQWHQ�NHQQLV�RS�YDQ�GH�]RUJ��'H�VWXGHQWHQ�NXQQHQ�HONDDU�HQWKRXVLDVPHUHQ�YRRU�
HONDDU�YDN�HQ�]RGRHQGH�NXQQHQ�VWXGHQWHQ�PHHU�JHwQWHUHVVHHUG�UDNHQ�LQ�GH�FURVV�RYHU�YDQ�]RUJ�
HQ�WHFKQRORJLH�

������ 2QGHUZLMVYHUQLHXZLQJ
'H�GHUGH�DFWLYLWHLW�YDQ�KHW�3UDFWRUDDW�LV�KHW�YHUQLHXZHQ�YDQ�KHW�]RUJRQGHUZLMV�GRRU�KHW�
LPSOHPHQWHUHQ�YDQ�]RUJ�HQ�WHFKQRORJLH�LQ�KHW�RQGHUZLMV�GRRU�NHX]HGHOHQ��SURMHFWHQ HQ
RQGHU]RHNVDFWLYLWHLWHQ��+LHUYDQ�LV�HHQ�EHODQJULMN�RQGHUGHHO�KHW�RQWZLNNHOHQ�YDQ�YHUVFKLOOHQGH�
NHX]HGHOHQ HQ�RQGHUZLMVPRGXOHV� 6HQVRUWHFKQRORJLH�NHQW�PHW�QDPH�RSOHLGLQJHQ�RS�KER�QLYHDX��
'LW�SURMHFW�]HW�LQ�RS�YHUWDOLQJ�YDQ�VHQVRUWHFKQRORJLH�QDDU�PER�QLYHDX�HQ�]DO�PHW�QDPH�JHULFKW�
]LMQ�RS�GH�EDVLVNHQQLV�HQ�SUDNWLVFKH�WRHSDVVLQJVPRJHOLMNKHGHQ�YDQ�VHQVRUWHFKQRORJLH�RS�GH�
ZHUNYORHU

9RRU�GH�VWXGHQWHQ�YDQ�PER�QLYHDX������HQ���ZRUGHQ�GH�YROJHQGH�NHX]HGHOHQ RQWZLNNHOG�
x 7RHSDVVHQ =RUJ�	�7HFKQRORJLH��QLYHDX����'LHQVWYHUOHQHQ�
x =RUJ�	�7HFKQRORJLH��QLYHDX����0DDWVFKDSSHOLMNH�=RUJ�HQ�9HU]RUJHQGH�,*��HQ�
x =RUJ ,QQRYDWLH�	�7HFKQRORJLH��QLYHDX����0DDWVFKDSSHOLMNH�=RUJ�HQ�PER�9HUSOHHJNXQGH�
,Q�GH�NHX]HGHOHQ HQ�RQGHUZLMVPRGXOHV PDNHQ�VWXGHQWHQ�YDQ�]RUJ� HQ�ZHO]LMQVRSOHLGLQJHQ NHQQLV�
PHW�WHFKQRORJLH�LQ�GH�]RUJ� 'H�NHX]HGHOHQ�]XOOHQ�EHVWDDQ�XLW�HHQ�DDQWDO�PRGXOHV��ZDDURQGHU�
HWKLHN��LQWURGXFWLH�YDQ�GLYHUVH�EHVFKLNEDUH�WHFKQRORJLHsQ�HQ�SUDNWLMNYDNNHQ�ZDDULQ�GH�WRHSDVVLQJ�
YDQ�GH�WHFKQRORJLHsQ�HQ�ELMNRPHQGH�QLHXZH�YDDUGLJKHGHQ�ZRUGHQ�EHKDQGHOG��'H�NHUQ�YDQ�GH�
NHX]HGHOHQ HQ�PRGXOHV OLJW�RS�KHW�WRHSDVVHQ�YDQ�GH�WHFKQRORJLH�HQ�KHW�RQWZLNNHOHQ�YDQ�
YDDUGLJKHGHQ��'H�VWXGHQWHQ�JDDQ�QLHW�]HOI��VHQVRU�WHFKQRORJLH�RQWZLNNHOHQ�PDDU�OHUHQ�KRH�GH]H�
WRH�WH�SDVVHQ�LQ�GH�SUDNWLMN��'H�VWXGHQWHQ�]XOOHQ�RRN�DQGHUH�YDDUGLJKHGHQ�RSGRHQ��,Q�GH�
NHX]HGHOHQ HQ�PRGXOHV ]XOOHQ�
YDDUGLJKHGHQ�YDQ�GH���H HHXZ
 ]RDOV��PXOWLGLVFLSOLQDLU��
VDPHQZHUNHQ��NULWLVFK�GHQNHQ�HQ�HHQ�RSHQ��RQGHU]RHNHQGH�KRXGLQJ�DDQ�ERG�NRPHQ��'H�
VWXGHQWHQ�]XOOHQ�LQ�GH�NHX]HGHOHQ�NHQQLV�HQ YDDUGLJKHGHQ�RSGRHQ�GLH�EHWHU�DDQVOXLWHQ�ELM�GH�
KXLGLJH��HQ�WRHNRPVWLJH��DUEHLGVPDUNW�ZDDULQ�VWHHGV�VQHOOHU�LQQRYDWLHV�HONDDU�RSYROJHQ�
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'H�NHX]HGHOHQ HQ�RQGHUZLMVPRGXOHV ELHGHQ�HHQ�YHUGLHSLQJ�HQ�YHUEUHGLQJ�YRRU�VWXGHQWHQ�GRRU�
HHQ�VSHFLILHN�WKHPD�WH�EHOLFKWHQ��9DQDI�KHW�VFKRROMDDU�����������]LMQ�NHX]HGHOHQ�HHQ�YHUSOLFKW�
RQGHUGHHO�LQ�KHW�PER��'H�NHX]HGHOHQ HQ�RQGHUZLMVPRGXOHV GLH�ZRUGHQ�RQWZLNNHOG�GRRU 'UHQWKH�
&ROOHJH�VOXLWHQ�DDQ�RS�GH�UHJLRQDOH�VLWXDWLH��+LHULQ�ZRUGHQ�VSHFLILHN�OHVVHQ�HQ�RSGUDFKWHQ�
RQWZLNNHOG�GLH�DDQVOXLWHQ�ELM�VHQVRUWHFKQRORJLH�LQ�GH�]RUJ� 'H�NHX]HGHOHQ�HQ�RQGHUZLMVPRGXOHV�
GLH�'UHQWKH�&ROOHJH�JDDW�DDQELHGHQ�ZRUGHQ�LQ�GLW�SURMHFW�RQWZLNNHOG LQ�VDPHQZHUNLQJ�PHW�
XLWJHYHU�(GX$FWLHI�HQ�HHQ�ZHUNJURHS�YDQ�GRFHQWHQ�HQ�YHUWHJHQZRRUGLJHUV�YDQ�EHGULMYHQ�HQ�
]RUJLQVWHOOLQJHQ��,Q�KHW�VFKRROMDDU�����������]XOOHQ�HU�NOHLQVFKDOLJH�SLORWV�JHGUDDLG�ZRUGHQ��,Q�KHW�
VFKRROMDDU�����������PRHWHQ�GH�NHX]HGHOHQ�YRRU�DOOH�VWXGHQWHQ�EHVFKLNEDDU�]LMQ��1DDVW�GH�
NHX]HGHOHQ�LV�LQ�KHW�,:3�SURMHFW UHHGV�HHQ�YDN�=RUJ�	�7HFKQRORJLH�RQWZLNNHOG�GDW YDQDI�KHW�
VFKRROMDDU�����������YHUSOLFKW�LV�YRRU�DOOH�HHUVWHMDDUV�VWXGHQWHQ =RUJ�HQ�:HO]LMQ�QLYHDX���HQ���
'RHO�LV�RP�GHOHQ�XLW�GH�NHX]HGHOHQ HQ�RQGHUZLMVPRGXOHV HYHQHHQV�EHVFKLNEDDU�WH�VWHOOHQ�DDQ
VWXGHQWHQ�YDQ�WHFKQLVFKH�RSOHLGLQJHQ� 'LW�]DO�ZDDUVFKLMQOLMN�SODDWVYLQGHQ�LQ�MDDU���HQ�� YDQ�KHW�
SURMHFW� 'H�QLHXZH�NHQQLV�GLH�ZRUGW�RQWZLNNHOG�LQ�KHW�3UDFWRUDDW�HQ�GH�SURMHFWHQ�]DO�ZRUGHQ�
LQJHEUDFKW�LQ�GH]H�RQGHUZLMVYHUQLHXZLQJ��
'H�NHX]HGHOHQ HQ�RQGHUZLMVPRGXOHV ZRUGHQ RS�EDVLV�YDQ�KHW�.ZDOLILFDWLHGRVVLHU�LQ�VDPHQVSUDDN�
PHW�KHW�EHGULMIVOHYHQ HQ�GH�]RUJVHFWRU RQWZLNNHOG��%HGULMYHQ�HQ�]RUJLQVWHOOLQJHQ�NXQQHQ�
RQGHUZHUSHQ�LQEUHQJHQ�ZDDUYDQ�]LM�DFKWHQ�GDW�GLH�FUXFLDDO�]LMQ�YRRU�GH�RQWZLNNHOLQJ�YDQ�GH�
RSOHLGLQJHQ�]RGDW�VWXGHQWHQ�JRHG�YRRUEHUHLG�]LMQ�RS�KHW�ZHUNYHOG�DOV�]LM�]LMQ�DIJHVWXGHHUG��'H�
NHX]HGHOHQ�ZRUGHQ�YDQXLW�'UHQWKH�&ROOHJH�RQWZLNNHOG�GRRU�HHQ�GDDUYRRU�DDQJHVWHOGH�ZHUNJURHS�
PHW�GRFHQWHQ�YDQ�GLYHUVH�YDNJHELHGHQ�HQ�RQGHUZLMVNXQGLJHQ��'DDUQDDVW�GUDJHQ EHGULMYHQ�HQ�
]RUJLQVWHOOLQJHQ�KXQ�NHQQLV�GLUHFW�RYHU RS�GH�VWXGHQWHQ�GRRU�PLGGHO�YDQ�JDVWFROOHJHV�HQ�
ZRUNVKRSV��

'H�NHQQLV�GLH�LV�YHUNUHJHQ�GRRU�PLGGHO�YDQ�KHW�RQGHU]RHN�HQ�GH�SURMHFWHQ�ZRUGHQ WHYHQV�
JHEUXLNW�RP�GRFHQWHQ�WH�SURIHVVLRQDOLVHUHQ��'RFHQWHQ�PDNHQ NHQQLV�PHW�GH�QLHXZH�
WHFKQRORJLHsQ�HQ�YHUZHUNHQ�GLW�LQ�GH�OHVVHQ��+HW�3UDFWRUDDW�VWUHHIW�HUQDDU�RP�GH�RSOHLGLQJHQ�VQHO�
DDQ�WH�NXQQHQ�SDVVHQ�LQGLHQ�HU�QLHXZH�LQIRUPDWLH�EHVFKLNEDDU�LV�

0RGXOHV�XLW�GH�NHX]HGHOHQ�ZRUGHQ�WHYHQV�LQJH]HW�YRRU�/HYHQ�/DQJ�/HUHQ�DFWLYLWHLWHQ�HQ�
ELMVFKROLQJ�YDQ�PHGHZHUNHUV�XLW�GH�]RUJVHFWRU��

������ &RPPXQLW\
'H�YLHUGH�DFWLYLWHLW�YDQ�KHW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH LV�KHW�XLWERXZHQ�YDQ�GH�
FRPPXQLW\ YDQ�RQGHUZLMV��]RUJLQVWHOOLQJHQ�HQ�]RUJEHGULMYHQ��&HQWUDDO�ELQQHQ�GH�FRPPXQLW\�VWDDW�
KHW�GHOHQ�YDQ�NHQQLV��'H]H�NHQQLVGHOLQJ�YLQGW�SODDWV�WLMGHQV�ZHUNVHVVLHV YRRU�GH�DDQJHVORWHQ�
SDUWQHUV�ELM�KHW�3UDFWRUDDW��2S�GH]H�ZHUNVHVVLHV�ZRUGHQ�GH�UHVXOWDWHQ�YDQ�GH�SURMHFWHQ�HQ�
RQGHU]RHN�JHGHHOG�PHW�GH�DDQZH]LJH�SDUWLMHQ��%HGULMYHQ�HQ�]RUJLQVWHOOLQJHQ�SURILWHUHQ KLHUYDQ�
GRRU�NHQQLV�WH�QHPHQ�YDQ�GH�QLHXZVWH�LQ]LFKWHQ HQ�WHFKQRORJLHsQ��2RN�LV�HU�WLMGHQV�GH]H�
ZHUNVHVVLHV UXLPWH�RP DOV�SDUWQHUV�RQGHUOLQJ�NHQQLV�WH�PDNHQ�PHW�HONDDU HQ�LQ]LFKWHQ�WH�GHOHQ��
'H�ZHUNVHVVLHV�]XOOHQ�ZRUGHQ�JHRUJDQLVHHUG�GRRU�GH�EHGULMYHQ��'H�+HDOWK+XE�HQ�'20(�8VHU�
3ODWIRUP�]XOOHQ�LQ�LHGHU�JHYDO�EHLGHQ�ppQ�ZHUNVHVVLH�SHU�MDDU�RUJDQLVHUHQ��.HQQLV�ZRUGW�
GDDUQDDVW�JHGHHOG�YLD�SXEOLFDWLHV�RS�GH�ZHEVLWH�YDQ�KHW�3UDFWRUDDW HQ�PLGGHOV�EHVWDDQGH�
RYHUOHJVWUXFWXUHQ�]RDOV�1HWZHUN�=21��132��=RUJSOHLQ1RRUG��&R(�+HDOWK\�$JHLQJ��HQ�DQGHUH��

+HW�3UDFWRUDDW�JDDW�]LFK�YHVWLJHQ�RS�HHQ KHUNHQEDUH ]LFKWEDUH�ORFDWLH��2S�GH]H�ORFDWLH�ZHUNHQ�
VWXGHQWHQ DDQ�GH�YHUVFKLOOHQGH�SURMHFWHQ��6WXGHQWHQ��PHGHZHUNHUV�XLW�]RUJLQVWHOOLQJHQ�HQ�
EHGULMYHQ�NXQQHQ�KLHU�HONDDU�RQWPRHWHQ��$DQJHVORWHQ�EHGULMYHQ NULMJHQ�GH�PRJHOLMNKHLG�RP�
SURWRW\SHV�YDQ�SURGXFWHQ�LQ�GH]H�UXLPWH�WH�SODDWVHQ�]RGDW�VWXGHQWHQ��GRFHQWHQ�HQ�KXLGLJH�
PHGHZHUNHUV�KLHU�HUYDULQJ�PHH�RS�NXQQHQ�GRHQ��'H�UXLPWH�ELHGW�HYHQHHQV�GH�PRJHOLMNKHLG�RP�
OHVVHQ�WH�YHU]RUJHQ��'DDUQDDVW�]DO�KHW�WHYHQV�IXQJHUHQ�DOV�
VKRZURRP
��+HW�LV�YRRU�GH�
DDQJHVORWHQ�SDUWQHUV�PRJHOLMN�RP�GH]H�ORFDWLH�WH�EH]RHNHQ�HQ�KLHU�UHODWLHV�PHH�QDDU�WRH�WH�
QHPHQ��'H�RSJHERXZGH�NHQQLV�HQ�RQWZLNNHOGH�SURGXFWHQ�ZRUGHQ�RS�GH]H�PDQLHU�]LFKWEDDU�
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JHPDDNW� +HW�3UDFWRUDDW�SURILOHHUW�]LFK�KLHUPHH�DOV�KpW�NHQQLVFHQWUXP�RS�KHW�JHELHG�YDQ�]RUJ�HQ�
�VHQVRU�WHFKQRORJLH�LQ�GH�UHJLR��

��� :HUYLQJ�HQ�PDUNHWLQJ
9RRU�KHW�SURMHFW�]DO�HHQ�FRPPXQLFDWLHSODQ�ZRUGHQ�XLWJHZHUNW�HQ�XLWJHYRHUG��+HW�3UDFWRUDDW�=RUJ�
	��6HQVRU�WHFKQRORJLH ULFKW�]LFK�KLHUELM�RS�GH�YROJHQGH�WLHQ�GRHOJURHSHQ�
x 7HFKQLVFKH�EHGULMYHQ
x =RUJLQVWHOOLQJHQ
x *HPHHQWHQ
x 6WXGHQWHQ
x 2XGHUV
x 'RFHQWHQ
x 2QGHUZLMVLQVWHOOLQJHQ
x 2QGHU]RHNHUV�
x =RUJYUDJHUV��EXUJHUV��RXGHUHQ�
x 0HGHZHUNHUV�]RUJ�

'RHOJURHSHQ 7RHJHYRHJGH�ZDDUGH
7HFKQLVFKH�EHGULMYHQ x 2SORVVLQJHQ�YRRU�LQQRYDWLHYUDDJVWXNNHQ

x 1LHXZH�SURGXFWLGHHsQ RQWZLNNHOHQ�PHW�ZHLQLJ�ULVLFR
x 7RHJDQJ�WRW�H[FHOOHQWH�VWXGHQWHQ�RS�KHW�JHELHG�YDQ�]RUJ�	�

WHFKQRORJLH
x ([SRVXUH�
x +RRJZDDUGLJ�QHWZHUN
x ,QEUHQJ�LQ�GH�RSOHLGLQJHQ
x 0RJHOLMNKHGHQ�YRRU�KHW�YHUJURWHQ�YDQ�GH�GXXU]DPH�LQ]HWEDDUKHLG�YDQ�

PHGHZHUNHUV�GRRU�GH]H�LQ�WH�]HWWHQ�DOV�EHJHOHLGHU�YDQ�VWXGHQWHQ�
x 7HVWORFDWLH�YRRU�QLHXZH�SURGXFWHQ

=RUJLQVWHOOLQJHQ x 2SORVVLQJHQ�YRRU�LQQRYDWLHYUDDJVWXNNHQ
x 7RHJDQJ�WRW�H[FHOOHQWH�VWXGHQWHQ�RS�KHW�JHELHG�YDQ�]RUJ�	�

WHFKQRORJLH
x 7RHNRPVWLJH�ZHUNQHPHUV�NXQQHQ�WHFKQRORJLH�WRHSDVVHQ�LQ�GH�

ZHUN]DDPKHGHQ�HQ�EHVFKLNNHQ�RYHU�MXLVWH�YDDUGLJKHGHQ�YRRU�
EHURHSHQ�YDQ�GH�WRHNRPVW�

x ([SRVXUH
x +RRJZDDUGLJ�QHWZHUN
x ,QEUHQJ�LQ�GH�RSOHLGLQJHQ
x 0RJHOLMNKHGHQ�YRRU�KHW�YHUJURWHQ�YDQ�GH�GXXU]DPH�LQ]HWEDDUKHLG�YDQ�

PHGHZHUNHUV�GRRU�GH]H�LQ�WH�]HWWHQ�DOV�EHJHOHLGHU�YDQ�VWXGHQWHQ�
*HPHHQWHQ x 2SORVVLQJHQ�YRRU�YUDDJVWXNNHQ�GLH�RQWVWDDQ�GRRU�YHUDQGHULQJHQ�LQ�GH�

]RUJ
x 9DDUGLJKHGHQ�YDQ�]RUJPHGHZHUNHUV�]LMQ�XS�WR�GDWH
x =RUJ�ZRUGW�EHWHU�HQ�HIILFLsQWHU�JHRUJDQLVHHUG
x 6WHUNH�UHJLRQDOH�SURILOHULQJ
x 5HJLRQDOH�EHGULMYHQ�NRPHQ�WRW�PHHU�LQQRYDWLH

6WXGHQWHQ x 0RJHOLMNKHGHQ�YRRU�XLWGDJHQGH�HQ�YHUGLHSHQGH�RSGUDFKWHQ
x 0RJHOLMNKHGHQ YRRU�KHW�RSGRHQ�YDQ�ZHUNHUYDULQJ��
x :HUNHQ�PHW�QLHXZVWH�WHFKQRORJLVFKH�RQWZLNNHOLQJHQ�
x /HUHQ�RQGHU]RHN�GRHQ ��RQGHU]RHNHQGH�KRXGLQJ�
x /HUHQ�VDPHQZHUNHQ�GRRU�LQ�SURMHFWHQ�PHW�VWXGHQWHQ�YDQ�

YHUVFKLOOHQGH�RSOHLGLQJHQ�HQ�QLYHDXV WH�ZHUNHQ�
x 9RRUEHUHLGLQJ�RS�EHURHSHQ�YDQ�GH�WRHNRPVW

2XGHUV x 6WDUWEHNZDPH�HQ�GXXU]DDP�LQ]HWEDUH�MRQJHUHQ�LQ�]RUJVHFWRU�
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(ONH�GRHOJURHS�ZRUGW�RS�HHQ�VSHFLILHNH�ZLM]H�EHQDGHUG�HQ�EHWURNNHQ�ELM�KHW�3UDFWRUDDW� +LHU�
ZRUGW�HHQ�FRPPXQLFDWLHSODQ�YRRU�RQWZLNNHOG��

3URMHFWOHLGHU�HQ�3UDFWRUDDW ]HWWHQ LQ�RS�KHW�ZHUYHQ�YDQ�PHHU�GHHOQHPHQGH��WHFKQLVFKH��EHGULMYHQ�
HQ�]RUJLQVWHOOLQJHQ��+HW�VWDUWFRQVRUWLXP�YDQ�EHGULMYHQ�HQ�]RUJLQVWHOOLQJHQ�LV�JHYRUPG��7LMGHQV�KHW�
SURMHFW�]DO�KHW�FRQVRUWLXP�ZRUGHQ�XLWJHEUHLG��+LHU�LV�HHQ�DFWLHYH�EHQDGHULQJ�YRRU�QRGLJ��2RN�
]XOOHQ�]LM�RQGHU�DQGHUH�JHwQIRUPHHUG�ZRUGHQ�YLD�1HWZHUN�=21��=RUJ�,QQRYDWLH�)RUXP��=,)���
=RUJSOHLQ1RRUG HQ�&R(�+HDOWK\�$JHLQJ� *RHG�DFFRXQWPDQDJHPHQW�QDDU�UHHGV�GHHOQHPHQGH�
SDUWQHUV�LV�RRN�YDQ�JURRW�EHODQJ��

+HW�3UDFWRUDDW�]HW�RRN�LQ�RS�ZHUYLQJ�YDQ�VWXGHQWHQ��$OOHUHHUVW�GRRU�KHW�ELHGHQ�YDQ�DDQWUHNNHOLMN�
RQGHUZLMV�HQ�XLWGDJHQGH�SURMHFWHQ��6WXGHQWHQ�PRHWHQ�JHPRWLYHHUG�]LMQ�RP�]LFK�DDQ�WH�PHOGHQ�
YRRU�RSGUDFKWHQ��'DDUQDDVW�]RHNW�KHW�3UDFWRUDDW�DFWLHYH�VDPHQZHUNLQJ�PHW�YPER�LQVWHOOLQJHQ�LQ�
GH�UHJLR�HQ�ZRUGHQ�PHHORRS� HQ�GRHGDJHQ�JHRUJDQLVHHUG�YRRU��YPER��OHHUOLQJHQ�HQ�RXGHUV��

'RFHQWHQ�YDQ�'UHQWKH�&ROOHJH�]LMQ�LQWHQVLHI�EHWURNNHQ��JHZHHVW� ELM GH�,QQRYDWLHZHUNSODDWV�HQ�
RQWZLNNHOLQJ�YDQ�KHW�YRRUOLJJHQGH�EXVLQHVVSODQ��'RFHQWHQ�]LMQ�GH�GULMYHQGH�NUDFKW�DFKWHU�GH�
RQGHUZLMVYHUQLHXZLQJ��7HYHQV�NXQQHQ�]LM�GRRU�PLGGHO�YDQ�EHGULMIVEH]RHNHQ��ZRUNVKRSV�HQ�GH�
�RQGHU]RHNV�SURMHFWHQ NHQQLV�PHW�GH�QLHXZVWH WHFKQRORJLVFKH�RQWZLNNHOLQJHQ�LQ�GH�]RUJ��

+HW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH RQWZLNNHOW�YRRU�PHGHZHUNHUV�LQ�GH�]RUJ�OHYHQ�ODQJ�
OHUHQ�PRGXOHV��0HGHZHUNHUV�LQ�GH�]RUJ�NXQQHQ�KLHUPHH KXQ�NHQQLV�HQ�YDDUGLJKHGHQ�RS�KHW�
JHELHG�YDQ�GH�WRHSDVVLQJ�YDQ�WHFKQRORJLH�LQ�GH�]RUJ�DDQVFKHUSHQ�

=RUJYUDJHUV�NXQQHQ�LQ�RQGHU]RHNVSURMHFWHQ�ZRUGHQ EHWURNNHQ�ELM�KHW�3UDFWRUDDW��

'RFHQWHQ x 2S�GH�KRRJWH�EOLMYHQ�YDQ�WHFKQRORJLVFKH�RQWZLNNHOLQJHQ�
x 0HHU�RQGHU]RHNVYDDUGLJKHGHQ RSGRHQ�
x 0HHU�VDPHQZHUNLQJ�PHW�EHGULMIVOHYHQ��]RUJLQVWHOOLQJHQ�HQ�DQGHUH�

H[SHUWV�
2QGHUZLMVLQVWHOOLQJHQ x .XQQHQ�XLWGDJHQGH�SURJUDPPD
V�DDQELHGHQ�DDQ�GH�VWXGHQWHQ�

x 6DPHQZHUNLQJ�PHW�KHW�EHGULMIVOHYHQ ��]RUJVHFWRU�
x 3URILOHULQJ�RS�KHW�JHELHG�YDQ�]RUJ�HQ�WHFKQRORJLH�

=RUJYUDJHUV x ,QQRYDWLHYH�RSORVVLQJHQ�]RUJHQ�HUYRRU�GDW�]RUJYUDJHUV�ODQJHU�
]HOIVWDQGLJ�WKXLV�NXQQHQ�ZRQHQ�HQ�HHQ�KRJHUH�NZDOLWHLW�YDQ�OHYHQ�
NXQQHQ�HUYDUHQ�

x 0HHU�HLJHQ�UHJLH RYHU�]RUJ
0HGHZHUNHUV�LQ�GH�
]RUJ

x 'H�PRJHOLMNKHGHQ�YDQ�WHFKQLVFKH�LQQRYDWLHV�ZRUGHQ�RQGHU]RFKW�HQ�
NXQQHQ�LQ�GH�ZHUN]DDPKHGHQ�ZRUGHQ�WRHJHSDVW�

x 0RJHOLMNKHLG�RP�VDPHQ�PHW�VWXGHQWHQ�QLHXZH�NHQQLV�HQ�RI�SURGXFWHQ�
WH�RQWZLNNHOHQ�LQ�GH�]RUJ�
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� 2UJDQLVDWLH
+HW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH LV�HHQ�VDPHQZHUNLQJ�YDQ�'UHQWKH�&ROOHJH��
+DQ]HKRJHVFKRRO��,QWHU]RUJ��9'/�:LHQWMHV�HQ�*HPHHQWH�$VVHQ�LQ�VDPHQZHUNLQJ�PHW�+HDOWK+XE�
5RGHQ��3URYLQFLH�'UHQWKH��=RUJ�,QQRYDWLH�)RUXP��'20(�8VHU�3ODWIRUP��=RUJSOHLQ1RRUG��80&*��
,FDUH��=RUJEHODQJ�'UHQWKH��0DUWLQL�=LHNHQKXLV��8QLWHG�&DUH��==:'��)HQLNV��=RUJ]DDN��$YLFV��
(VSULD��'RPHVWD��7DQJHQERUJK��(PEHG��6WLFKWLQJ�'LJQLV��:LOKHPLQD�=LHNHQKXLV�$VVHQ HQ�7UHDQW�
'H]H�VDPHQZHUNLQJ�LV�YDVWJHOHJG�LQ�HHQ�VDPHQZHUNLQJVRYHUHHQNRPVW��'H]H�LV�DOV�ELMODJH�
WRHJHYRHJG�DDQ�GLW�GRFXPHQW�

��� 0DQDJHPHQW
6WXXUJURHS
'H�VDPHQZHUNLQJVSDUWQHUV�YRUPHQ�VDPHQ�GH�VWXXUJURHS��,Q�GH]H�VWXXUJURHS�]LMQ�
YHUWHJHQZRRUGLJG�
x 'UHQWKH�&ROOHJH
x +DQ]HKRJHVFKRRO
x ,QWHU]RUJ
x *HPHHQWH�$VVHQ
x 9'/�:LHQWMHV

'H�VWXXUJURHS�NDQ�RS�HHQ�ODWHU�PRPHQW�LQ�KHW�SURMHFW�ZRUGHQ�DDQJHSDVW��LQGLHQ�QLHXZH�SDUWLMHQ�
ZRUGHQ�DDQJHVORWHQ� 0RPHQWHHO�LV�GH�VWXXUJURHS�HHQ�YRRUW]HWWLQJ�YDQ�GH�VWXXUJURHS�YDQ�GH�,:3�
=RUJ�	��6HQVRU�WHFKQRORJLH��

'H�VWXXUJURHS�
x ZDDNW�RYHU�GH�ODQJH�WHUPLMQVWUDWHJLH YDQ�KHW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH�
x EHSDDOW�MDDUOLMNV�GH�EHOHLGV� HQ�ILQDQFLsOH�NDGHUV�
x EHZDDNW�GH��ILQDQFLsOH��YRRUWJDQJ�YDQ�KHW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH�
x VWHOW�HQ�VWXXUW�GH�SURMHFWOHLGHU DDQ�

'H�VWXXUJURHS�NRPW�PLQLPDDO���NHHU SHU�MDDU�ELMHHQ�

3URMHFWOHLGLQJ 3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH
'H�SURMHFWOHLGLQJ ]DO�ZRUGHQ�JHYRHUG�GRRU�'UHQWKH�&ROOHJH��'H�EHRRJGH�SURMHFWOHLGHU LV�PHYU��(��
&RIIHWWL��'H�EHRRJGH�SURMHFWOHLGHU LV�UHHGV�EHWURNNHQ�DOV�SURMHFWOHLGHU�ELM�GH�LQQRYDWLHZHUNSODDWV
=RUJ�	��6HQVRU�WHFKQRORJLH��'RRU�GH]H�HUYDULQJ�LV�]LM�JRHG�LQJHYRHUG�LQ�GH�EUDQFKH�HQ�KHHIW�]LM�
KLHULQ�HHQ�XLWJHEUHLG�QHWZHUN�

'H�SURMHFWOHLGHU LV�YHUDQWZRRUGHOLMN�YRRU�GH�XLWYRHULQJ�YDQ�KHW�SURMHFW��'DDUQDDVW LV�GH�
SURMHFWOHLGHU YHUDQWZRRUGHOLMN�YRRU�KHW�ZHUYHQ�YDQ�SDUWQHUV�HQ�SURMHFWHQ��'H�SURMHFWOHLGHU KHHIW�
HHQ�DPEDVVDGHXUVURO��SOXV HHQ EHPLGGHODDUVURO ELM�PRJHOLMNH�FRQIOLFWHQ�GLH�QLHW�WXVVHQ�WHDPOHGHQ�
RQGHUOLQJ�RI�WXVVHQ�WHDPOHGHQ�HQ�VWDNHKROGHUV�RI�NODQWHQ�RSJHORVW�NXQQHQ�ZRUGHQ� 'H�
SURMHFWOHLGHU�ZRUGW�KLHUELM�RQGHUVWHXQG�GRRU�HHQ�SURFHVEHJHOHLGHU�YDQXLW�+DQ]HKRJHVFKRRO�

3UDFWRU
'H�SUDFWRU LV�GH�KRRIGRQGHU]RHNHU�ELQQHQ�KHW�VDPHQZHUNLQJVYHUEDQG��'H�SUDFWRU �����IWH� ZRUGW�
DDQJHVWHOG�LQJHKXXUG GRRU 'UHQWKH�&ROOHJH�
'H�SUDFWRU VWHOW�HHQ�RQGHU]RHNVWHDP�VDPHQ�
x 3URPRYHQGXV������IWH��
x 'RFHQWHQ�GLH�GHHOV�ZRUGHQ�YULMJHPDDNW�RP�RQGHU]RHNVSURMHFWHQ�WH EHJHOHLGHQ�
x 9HUWHJHQZRRUGLJHUV�YDQ�GH�SDUWLFLSHUHQGH�EHGULMYHQ�HQ�]RUJLQVWHOOLQJHQ
x 6DPHQZHUNLQJ�PHW�OHFWRUDWHQ�+DQ]HKRJHVFKRRO�
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5DDG�YDQ�$GYLHV
(HQ�5DDG�YDQ�$GYLHV�]DO�ZRUGHQ�LQJHVWHOG�PHW�YHUWHJHQZRRUGLJHUV�YDQXLW�GH DDQJHVORWHQ
EHGULMYHQ HQ�]RUJLQVWHOOLQJHQ�HQ�DQGHUH�SDUWQHUV��'H�5DDG�YDQ�$GYLHV�JHHIW�JHYUDDJG�HQ�
RQJHYUDDJG�DGYLHV�RYHU�GH�LQKRXG�HQ�RUJDQLVDWLH�YDQ�KHW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH��
7HYHQV�]LMQ�GH�OHGHQ�YDQ�GH�5DDG�YDQ�$GYLHV�DPEDVVDGHXUV�QDDU�DQGHUH�EHGULMYHQ�HQ�SDUWLMHQ�
XLW�GH VHFWRU�

3ODQQLQJ�HQ�UDSSRUWDJH
'H�SURMHFWOHLGHU�PDDNW�LHGHU�MDDU�HHQ�60$57�MDDUSODQ��HHQ�MDDUYHUVODJ�HQ�HHQ�MDDUUHNHQLQJ��
'H]H�NRPHQ�WHQ�PLQVWH�EHVFKLNEDDU�DDQ�GH�VWXXUJURHS�HQ�GH�ILQDQFLHUV��+HW�MDDUYHUVODJ�JHHIW�
YHUDQWZRRUGLQJ�RS�GH�GRHOHQ�]RDOV�JHVWHOG�LQ�KHW�MDDUSODQ�YDQ�KHW�YRRUDIJDDQGH�MDDU��,Q�KHW�
MDDUSODQ�VWDDQ�FRQFUHWH�GRHOHQ�HQ�HHQ�RYHU]LFKW�YDQ�GH�PRJHOLMNH�ULVLFR
V��7ZHH�MDDU�QD�GH�
RSHQLQJ�ZRUGW�HHQ�WXVVHQWLMGV�HYDOXDWLH�RSJHVWHOG�ZDW�HHQ�LQGLFDWLH�JHHIW�YDQ�GH�GXXU]DDPKHLG�
YDQ�KHW�3UDFWRUDDW�HQ�GH�HIIHFWHQ�RS�GH�PDFURGRHOPDWLJKHLG��'LW�JHHIW�LQSXW�YRRU��HYHQWXHOH�
DDQSDVVLQJ�YDQ��KHW�EXVLQHVVSODQ�YRRU�GH�MDUHQ�HUQD�
'H�SURMHFWOHLGHU�YDQXLW�'UHQWKH�&ROOHJH�OHJW�LHGHU�NZDUWDDO�YHUDQWZRRUGLQJ�DI�RYHU�YRRUWJDQJ�YDQ�
KHW�SURMHFW��ILQDQFLHHO�DOVRRN�LQKRXGHOLMN�DDQ�GH�VWXXUJURHS��,QGLHQ�QRGLJ�YLQGW�ELMVWXULQJ�SODDWV�LQ���
GRRU�GH�VWXXUJURHS��

��� 3DUWQHUV�
+LHURQGHU�VWDDQ�GH�SDUWQHUV�YDQ�KHW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH PHW�HHQ�NRUWH�
RPVFKULMYLQJ�YDQ�KXQ�NHUQDFWLYLWHLWHQ�
'UHQWKH�&ROOHJH 'UHQWKH�&ROOHJH�LV�HHQ�PER�HQ�RSOHLGLQJVFHQWUXP�LQ�KHW�

1RRUGHQ�HQ�2RVWHQ�YDQ�1HGHUODQG��(ON�MDDU�YROJHQ�]R¶Q�
�������VWXGHQWHQ�HHQ�RSOHLGLQJ�DDQ�'UHQWKH�&ROOHJH��
GLFKWELM�KXLV�RS�ppQ�YDQ�GH�ORFDWLHV�LQ�GH�SURYLQFLH�
'UHQWKH��$VVHQ��(PPHQ�HQ�0HSSHO��'UHQWKH�&ROOHJH�ELHGW�
VWXGHQWHQ�YDQ�DOOH�OHHIWLMGHQ�XLWGDJHQG�EHURHSVJHULFKW�
RQGHUZLMV��JHULFKW�RS�ZHUN��SHUVRRQOLMNH RQWZLNNHOLQJ�HQ�
YHUYROJVWXGLH��'UHQWKH�&ROOHJH�KHHIW�YLHU�
RQGHUZLMVVHFWRUHQ�
x (FRQRPLH�HQ�'LHQVWYHUOHQLQJ�
x 7HFKQLHN�
x =RUJ�	�:HO]LMQ�
x '&�6WDUW�
'UHQWKH�&ROOHJH�LV�SHQYRHUGHU�YDQ�GH]H�DDQYUDDJ��
'UHQWKH�&ROOHJH�EUHQJW�KDDU�]RUJ���,&7� HQ�
WHFKQLHNRSOHLGLQJHQ�LQ��'UHQWKH�&ROOHJH�GUDDJW�¼���������
LQ�FDVK�ELM�DDQ�GLW�SURMHFW��

+DQ]HKRJHVFKRRO 'H�+DQ]HKRJHVFKRRO�*URQLQJHQ�ELHGW�SURIHVVLRQHHO�KRJHU�
RQGHUZLMV�HQ�SUDNWLMNJHULFKW�RQGHU]RHN��0HW�HHQ�EUHHG�
DDQERG�DDQ�RSOHLGLQJHQ�OHLGHQ�ZH�KRRJZDDUGLJH�
SURIHVVLRQDOV�RS��'DDUQDDVW�ZHUNW�GH�+DQ]HKRJHVFKRRO�
DDQ�QLHXZH�RSORVVLQJHQ�HQ�LQQRYDWLHV�YRRU�GH�
EHURHSVSUDNWLMN�HQ�GH�PDDWVFKDSSLM��6DPHQ�PHW�EHGULMYHQ�
HQ LQVWHOOLQJHQ�RQWZLNNHOHQ�ZH�WRHSDVEDUH��SUDNWLMNJHULFKWH�
NHQQLV��'H�VWUDWHJLVFKH�VSHHUSXQWHQ�(QHUJLH��+HDOWK\�
$JHLQJ HQ�2QGHUQHPHUVFKDS�KHEEHQ�HHQ�SURPLQHQWH�SOHN�
ELQQHQ�RQGHUZLMV�HQ�RQGHU]RHN��(HQ�EHODQJULMNH�IRFXV�OLJW�
KLHUELM�RS�KRQRXUVRQGHUZLMV HQ GH�NXQVWHQ�
+DQ]HKRJHVFKRRO�EUHQJW�¼�������� LQ�QDWXUD LQ�GLW�SURMHFW��
7HYHQV�EUHQJW�+DQ]HKRJHVFKRRO�VDPHQZHUNLQJ�PHW�
OHFWRUDWHQ�LQ��
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,QWHU]RUJ ,QWHU]RUJ ELHGW�ZRQHQ��]RUJ�HQ�GLHQVWYHUOHQLQJ�YDQXLW�
QHJHQ�ORFDWLHV�LQ�1RRUG� HQ�0LGGHQ�'UHQWKH�DDQ�RXGHUHQ�
LQ�GH�ORFDWLHV�HQ�GH�RPOLJJHQGH�ZLMNHQ��
,Q�GH�ORFDWLHV�YDQ�,QWHU]RUJ�ZRQHQ�HQ�YHUEOLMYHQ�]R¶Q�����
FOLsQWHQ��,Q�GH�RPJHYLQJ�YDQ�GH�ORFDWLH�]LMQ�ZH�]R¶Q�����
FOLsQWHQ�YDQ�GLHQVW�PHW�ZLMN]RUJ��VHUYLFH�HQ�PDDOWLMGHQ�
0RPHQWHHO�]LMQ�HU�ELM�,QWHU]RUJ�FLUFD �����PHQVHQ�
ZHUN]DDP��'DDUQDDVW�ZRUGW�,QWHU]RUJ��ELMJHVWDDQ�GRRU�HHQ�
WHDP�YDQ�ELMQD������HQWKRXVLDVWH�YULMZLOOLJHUV� ,QWHU]RUJ�
GUDDJW�¼��������LQ�QDWXUD ELM�DDQ�GLW�SURMHFW��

:LOKHOPLQD�=LHNHQKXLV�$VVHQ +HW�:=$�LV�HHQ�YRRUXLWVWUHYHQG�]LHNHQKXLV�GDW�]LMQ�
VSHFLDOLVWLVFKH�]RUJ�DIVWHPW�RS�GH�SDWLsQW�HQ�DFWLHI�
VDPHQZHUNW�PHW�DQGHUH�]RUJDDQELHGHUV��2Q]H�
]LHNHQKXLV]RUJ�VOXLW�JRHG�DDQ�RS�GH�]RUJ�LQ�YHUSOHHJ� HQ�
YHU]RUJLQJVKXL]HQ�HQ�H[WUDPXUDOH�]RUJ��ZDW�OHLGW�WRW�VQHOOH�
GRRUVWURPLQJ�HQ�NRUWH�ZDFKWWLMGHQ��'DDUGRRU�NXQQHQ�
EHZRQHUV�YDQ�$VVHQ�HQ�RPJHYLQJ�EHWHU�HQ�VQHOOHU�
JHKROSHQ�ZRUGHQ�
+HW�:=$�LV�HHQ�UHODWLHI�NOHLQ�]LHNHQKXLV�PHW�NRUWH�OLMQHQ��
ZDDUGRRU�VSHFLDOLVWHQ��FROOHJD
V�HQ�SDWLsQWHQ�HONDDU�
NHQQHQ��8LW�RQGHU]RHN�EOLMNW�GDW�RQ]H�SDWLsQWHQ�MXLVW�GiW�]R�
ZDDUGHUHQ�YDQ�KHW�:=$��$OOH�PHGHZHUNHUV�HQ�VSHFLDOLVWHQ�
UHDOLVHUHQ�]LFK�GDW��=LHNHQKXLV]RUJ�LV�RQGHUGHHO�YDQ�HHQ�
NHWHQ�YDQ�]RUJYHUOHQLQJ�PHW�YHUVFKLOOHQGH�]RUJSDUWQHUV��
6DPHQ�PHW�KHQ�ZLO�KHW�:=$�GH]H�]RUJNHWHQ�YHUEHWHUHQ��
:=$ VWUHHIW GDQ�RRN�QDDU�VDPHQZHUNLQJ�PHW�DOOHUKDQGH�
GLVFLSOLQHV�:=$�GUDDJW�¼��������LQ�QDWXUD�HQ�HHQ�
FDVKELMGUDJH�YDQ�
¼���� SHU�LQJHGLHQG�SURMHFW�ELM�DDQ�GLW�SURMHFW�

*HPHHQWH�$VVHQ $VVHQ�LV�GH�KRRIGVWDG�YDQ�GH�SURYLQFLH�'UHQWKH�PHW�FLUFD�
�������LQZRQHUV��,Q�KHW�HFRQRPLVFK�EHOHLG�OHJW�$VVHQ�KHW�
DFFHQW�RS�YLHU�VHFWRUHQ��+HW�JDDW�RP�VHQVRUWHFKQRORJLH��
HQHUJLH�HQ�GXXU]DDPKHLG��]RUJ�HQ�WRHULVPH�HQ�UHFUHDWLH��
6HFWRUHQ�GLH�VWDG�HQ�RQGHUQHPHUV�NDQVHQ�ELHGHQ� 'H�
JHPHHQWH�$VVHQ�GUDDJW�GRRU�PLGGHO�YDQ�HHQ�VXEVLGLH ELM�
DDQ�GLW�SURMHFW�

3URYLQFLH�'UHQWKH 'H�3URYLQFLH�'UHQWKH�KHHIW�YHUVFKLOOHQGH�HFRQRPLVFKH�
VSHHUSXQWHQ�RQWZLNNHOG��=LM�ULFKWHQ�]LFK�RS�GH�
YULMHWLMGVHFRQRPLH��%LREDVHG�(FRQRP\�HQ�GH�
JH]RQGKHLGVHFRQRPLH��'H�3URYLQFLH�RQGHUVWHXQW�GLW�
SURMHFW�GRRU�PLGGHO�YDQ�HHQ�VXEVLGLH�

=,) +HW�=RUJ�,QQRYDWLH�)RUXP�LV�HHQ�LQLWLDWLHI�YDQ�HHQHQYHHUWLJ�
]RUJDDQELHGHUV��YHU]HNHUDDUV��LQVWHOOLQJHQ�XLW�KHW�VRFLDOH�
GRPHLQ��ZRQLQJERXZFRUSRUDWLHV��NHQQLVLQVWHOOLQJHQ�HQ�
EXUJHULQLWLDWLHYHQ��:H�PDNHQ�RQV�VWHUN�YRRU�VWUXFWXUHOH�
YHUQLHXZLQJHQ�RS�KHW�JHELHG�YDQ�JH]RQGKHLG��2Q]H�IRFXV�
OLJW�GDDUELM�RS�RQWZLNNHOLQJHQ�GLH�HUYRRU�]RUJHQ�GDW�
PHQVHQ�ODQJHU�]HOIVWDQGLJ�WKXLV�NXQQHQ�ZRQHQ��RS�
HIIHFWLHYH�RXGHUHQ]RUJ�HQ�RS�MHXJGJH]RQGKHLG� +HW�=,)�
GUDDJW�¼��������LQ�QDWXUD�ELM�DDQ�GLW�SURMHFW�

9'/�:LHQWMHV 9'/�:LHQWMHV�LV�JHYHVWLJG�LQ�(PPHQ�HQ�5RGHQ��9'/�
:LHQWMHV�(PPHQ�LV�SURGXFHQW�YDQ�60&��JODVYH]HO�
YHUVWHUNW�NXQVWVWRI��HQ�LV�GDDUQDDVW�VSHFLDOLVW�RS�KHW�JHELHG
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YDQ�ZDUPSHUVHQ�HQ�VSXLWJLHWHQ��9'/�:LHQWMHV�5RGHQ�
RQWZLNNHOW�]HOIVWDQGLJ�RI�DOV�FR�PDNHU�NXQVWVWRISURGXFWHQ��
+HW�EHGULMI�LV�JHVSHFLDOLVHHUG�LQ�YDFX�PYRUPHQ�HQ�KHW�
XLWYRHUHQ�YDQ�GLYHUVH�EHZHUNLQJVWHFKQLHNHQ�]RDOV�ODVVHQ��
OLMPHQ�HQ�DVVHPEOHUHQ��9'/�:LHQWMHV�LV�OLG�YDQ�GH�
VWXXUJURHS�HQ�GUDDJW�GDDUQDDVW�¼�������LQ�QDWXUD ELM�DDQ�
GLW�SURMHFW�

(PEHG�(QJLQHHULQJ (PEHG�RQWZLNNHOW�HPEHGGHG�HOHNWURQLFD�RS�PDDW��(PEHG�
YHU]RUJW�GH�MXLVWH HPEHGGHG�HOHNWURQLFD�YRRU�XZ�SURGXFW�RI�
SURWRW\SH� (PEHG�GHQNW�GDQ�RS�HHQ�LQQRYDWLHYH� FUHDWLHYH�
HQ�IOH[LEHOH�PDQLHU�PHH�RP�WRW�GH�MXLVWH�RSORVVLQJ�WH�
NRPHQ� (PEHG�GUDDJW�¼��������LQ�QDWXUD�HQ�HHQ�
FDVKELMGUDJH�YDQ�¼�����SHU�LQJHGLHQG�SURMHFW�ELM�DDQ�GLW�
SURMHFW�

'H�=RUJ=DDN 'H�=RUJ=DDN�LV�HHQ�WKXLV]RUJ�RUJDQLVDWLH�LQ�GH�JHPHHQWH�
'UHQWKH� 'H�=RUJ=DDN�LV�EHWURNNHQ�ELM�GLYHUVH�
LQQRYDWLHSURMHFWHQ�LQ�GH�]RUJ�HQ�H[SHULPHQWHHUW�HYHQHHQV�
PHW�WHFKQRORJLH�LQ�GH�]RUJ��'H�=RUJ=DDN�GUDDJW�¼��������
LQ�QDWXUD ELM�DDQ�GLW�SURMHFW�

80&* +HW�8QLYHUVLWDLU�0HGLVFK�&HQWUXP�*URQLQJHQ��80&*��LV�
ppQ�YDQ�GH�JURRWVWH�]LHNHQKXL]HQ�LQ�1HGHUODQG�HQ�GH�
JURRWVWH�ZHUNJHYHU�YDQ�1RRUG�1HGHUODQG��'H�UXLP��������
PHGHZHUNHUV�ZHUNHQ�LQ�GH�SDWLsQWHQ]RUJ�HQ�DDQ�
YRRUDDQVWDDQG�ZHWHQVFKDSSHOLMN�RQGHU]RHN��ZDDUELM�GH�
IRFXV�OLJW�RS�µJH]RQG�HQ�DFWLHI�RXGHU�ZRUGHQ¶� +HW�80&*�
RQGHUVWHXQW�GLW�SURMHFW�HQ�GUDDJW�¼��������LQ�QDWXUD�ELM�DDQ�
GLW�SURMHFW�

,FDUH ,FDUH�LV�HHQ�VWLFKWLQJ�HQ�GLH�VWDDW�YRRU�KHW�YHUOHQHQ�YDQ�
]RUJ�GLH�ELMGUDDJW�DDQ�GH�NZDOLWHLW�YDQ�OHYHQ��,FDUH�LV�DFWLHI�
LQ�)OHYRODQG��'UHQWKH��*HOGHUODQG��2YHULMVVHO��)ULHVODQG��
*URQLQJHQ� ,FDUH�ELHGW�YHUSOHJLQJ�HQ�YHU]RUJLQJ�ELM�PHQVHQ�
WKXLV�RI�LQ�HHQ�YHUSOHHJ� RI�YHU]RUJLQJVKXLV��'DJHOLMNV�]LMQ�
UXLP�������PHGHZHUNHUV�DFWLHI�RP�]RUJ�WH�ELHGHQ�RS�HHQ�
PDQLHU�GLH�KHW�EHVW�DDQVOXLW�ELM�GH�LQGLYLGXHOH�ZHQVHQ�YDQ�
GH�NODQW��,FDUH�GUDDJW�¼��������LQ�QDWXUD�HQ�HHQ�
FDVKELMGUDJH�YDQ�¼�����SHU�LQJHGLHQG�SURMHFW�ELM�DDQ�GLW�
SURMHFW�

(VSULD (VSULD�RQWZLNNHOW�HHQ�]R�FRPSOHHW�PRJHOLMN�DDQERG�YDQ�
]RUJ�HQ�GLHQVWHQ�HQ�ELHGW�GDW�]RYHHO�PRJHOLMN�NOHLQVFKDOLJ�
DDQ��(VSULD�EHVWDDW�XLW�GH�RUJDQLVDWLHV�(YHDQ��,FDUH��**=�
'UHQWKH��=RUJJURHS�0HDQGHU��'H�7UDQV�HQ�3DUWL&XUD�
(VSULD�GUDDJW�¼���������LQ�QDWXUD�HQ�HHQ�FDVKELMGUDJH�YDQ�
¼�����SHU�LQJHGLHQG�SURMHFW�ELM�DDQ�GLW�SURMHFW�

=RUJEHODQJ =RUJEHODQJ�'UHQWKH�DGYLVHHUW�DOOH�EXUJHUV�LQ�'UHQWKH�GLH�
JHEUXLN�PDNHQ�YDQ�]RUJ��=RUJEHODQJ�'UHQWKH�DGYLVHHUW�ELM�
YUDDJVWXNNHQ�URQG�]RUJ�YDQXLW�KHW�FOLsQWSHUVSHFWLHI�GRRU�
RQWZLNNHOLQJHQ�LQ�GH�]RUJ�WH�YROJHQ�HQ�GH�JHYROJHQ�HQ�
DOWHUQDWLHYHQ�YRRU�EXUJHUV�LQ�EHHOG�WH�EUHQJHQ��=RUJEHODQJ�
'UHQWKH�GUDDJW�¼�������LQ�QDWXUD ELM�LQ�GLW�SURMHFW�

+HDOWK�+XE�5RGHQ 2QGHUQHPHUV�NXQQHQ�ELM�+HDOWK�+XE�5RGHQ WHUHFKW�PHW�
RQGHU]RHNVYUDJHQ�GLH�SDVVHQ�ELM�KHW�DDQGDFKWVJHELHG�YDQ�
GH�+HDOWK�+XE��QDPHOLMN�PHGLVFKH�WHFKQRORJLH�HQ�JH]RQG�
RXGHU�ZRUGHQ��KHDOWK\�DJHLQJ���9DQXLW�5RGHQ�JDDQ�
VWXGHQWHQ HQ�GRFHQWHQ�RS�]RHN�QDDU�LQQRYDWLHYH�
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RSORVVLQJHQ�ZDDUELM�GH�EHGULMYHQ�KXQ�NHQQLV�GHOHQ�PHW�GH�
RQGHU]RHNHUV��8LWHUDDUG�KRSHQ�ZLM�GDW�HU�RRN�PRRLH�
VDPHQZHUNLQJVYRUPHQ�WXVVHQ�GH�EHWURNNHQ�EHGULMYHQ�
RQWVWDDQ� +HDOWK�+XE�5RGHQ�RQGHUVWHXQW�HQ�ZHUNW�LQWHQVLHI�
VDPHQ�PHW�KHW�3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH��
+HDOWK+XE�GUDDJW�¼���������LQ�QDWXUD�ELM�LQ�GLW�SURMHFW�YRRU�
KHW�EHJHOHLGHQ�YDQ�SURMHFWJURHSHQ��SURMHFWFR|UGLQDWLH�HQ�
KHW�RUJDQLVHUHQ�YDQ�HHQ�ZHUNVHVVLH�

)HQLNV )HQLNV�(QJLQHHULQJ�LV�JHVSHFLDOLVHHUG�LQ�KHW�UHDOLVHUHQ�YDQ�
FRPSOH[H�SURGXFWRQWZLNNHOLQJHQ� )HQLNV�ULFKW�]LFK�RS�
2(0�HUV�HQ�PDFKLQHERXZHUV��HQ�RS�FRQVXPHQWHQ��)HQLNV�
LV�KLHUGRRU�JRHG�LQ�KHW�RSWLPDOLVHUHQ�YDQ�PHFKDQLVFK�
IXQFWLRQHUHQ�HQ�KHHIW�GDDUQDDVW�RRJ�YRRU�GH�XLWHUOLMNH�
YHUVFKLMQLQJVYRUP�HQ�KHW�JHEUXLNVJHPDN��)HQLNV�GUDDJW�¼�
�������LQ�QDWXUD�ELM�DDQ�GLW�SURMHFW�

'20(�8VHU�3ODWIRUP '20(�8VHU�3ODWIRUP�LV�HHQ�FOXVWHU�YDQ�,&7�EHGULMYHQ�HQ�
NHQQLVLQVWHOOLQJHQ��R�D� .[$��7ULRSV\V��7HJHPD��003%,��
6	7��+HW�LV�KHW�0.%�FOXVWHU�YDQ�KHW�$67521�	 ,%0�
&HQWUH�IRU�([DVFDOH�7HFKQRORJ\��'20(�8VHU�3ODWIRUP�LV�
JHVSHFLDOLVHHUG�LQ�,&7�HQ�%LJ�'DWD��'20(�8VHU�3ODWIRUP�
GUDDJW�¼���������LQ�QDWXUD�ELM�LQ�GLW�SURMHFW�YRRU�KHW�
EHJHOHLGHQ�YDQ�SURMHFWJURHSHQ��SURMHFWFR|UGLQDWLH�HQ�KHW�
RUJDQLVHUHQ�YDQ�HHQ�ZHUNVHVVLH�

8QLWHG�&DUH 8QLWHG�&DUH�ULFKW�]LFK�RS�KHW�LQQRYDWLHI�RQWZLNNHOHQ�YDQ�
WUDQVIHUKXOSPLGGHOHQ�YRRU�]RUJ� HQ�ZHO]LMQVRUJDQLVDWLHV��
7HYHQV�]RHNHQ�]LM QDDU�SDVVHQGH�RSORVVLQJHQ�GLH�JHULFKW�
]LMQ�RS�KHW�EHKRXG�YDQ�]HOIVWDQGLJ�OHYHQ��ZRQHQ�HQ�ZHUNHQ�
YRRU�PHQVHQ PHW�YHUPLQGHUGH�PRELOLWHLW� 8QLWHG�&DUH�
GUDDJW�¼��������LQ�QDWXUD�HQ�HHQ�FDVKELMGUDJH�YDQ�¼�����
SHU�LQJHGLHQG�SURMHFW�ELM�DDQ�GLW�SURMHFW�

=RUJFROOHFWLHI�=XLGZHVW�'UHQWKH =RUJFROOHFWLHI�=XLGZHVW�'UHQWKH��RIWHZHO�==:'��LV�HHQ�
JDVWYULMH�RUJDQLVDWLH�LQ�GH 'UHQWVH�JHPHHQWHQ�:HVWHUYHOG�
HQ�'H�:ROGHQ� ==:'�KHHIW GULH�ZRRQVHUYLFHFHQWUD�
JHOHJHQ�LQ�GH�EULQNGRUSHQ�5XLQHQ��+DYHOWH�HQ�'ZLQJHORR��
7KXLV]RUJ�RS�PDDW�OHYHUHQ�ZLM�YDQXLW�YLMI�VWHXQSXQWHQ�LQ�GLW�
ODQGHOLMNH�JHELHG��0DDOWLMGVHUYLFH�7KXLV�HQ�RQV�
DFWLYLWHLWHQSURJUDPPD�:HONRP�FRPSOHWHUHQ�RQV�VHUYLFH�
HQ�ZHO]LMQVDDQERG��==:'�GUDDJW�¼��������ELM�LQ�QDWXUD�HQ�
HHQ�FDVKELMGUDJH�YDQ�¼�����SHU�LQJHGLHQG�SURMHFW�ELM�DDQ�
GLW�SURMHFW�

$YLFV $YLFV�PDDNW�WHFKQLVFKH�WRHSDVVLQJHQ��VSHFLDDO�YRRU�GH�
]RUJ��$YLFV�LV�JHVSHFLDOLVHHUG�LQ�GRPRWLFD��+LHUPHH�
SUREHUHQ�]LM�DOOH�EHODQJKHEEHQGHQ�URQGRP�GH�]RUJ�ZHUN�
XLW�KDQGHQ�WH�QHPHQ��$YLFV�RQGHUVWHXQW�KHW�3UDFWRUDDW�
=RUJ�	�6HQVRUWHFKQRORJLH�HQ�]DO�WHYHQV�SURMHFWLGHHsQ�
DDQOHYHUHQ�

=RUJSOHLQ1RRUG 0HW�PHHU�GDQ�����DDQJHVORWHQ�RUJDQLVDWLHV��VDPHQ�JRHG�
YRRU�RQJHYHHU��������IWH��YHUWHJHQZRRUGLJW�
=RUJSOHLQ1RRUG�UXLP�����YDQ�GH�]RUJ� HQ�RQJHYHHU�GH�
KHOIW�YDQ�GH�ZHO]LMQVVHFWRU�LQ�1RRUG�1HGHUODQG��
=RUJSOHLQ1RRUG�LV�KLHUPHH�KHW�JURRWVWH�
ZHUNJHYHUVYHUEDQG�LQ�]RUJ�HQ�ZHO]LMQ�LQ�1RRUG�1HGHUODQG�
=RUJSOHLQ1RRUG�GUDDJW�¼��������LQ�QDWXUD�ELM�DDQ�GLW�
SURMHFW�
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0DUWLQL�=LHNHQKXLV +HW�0DUWLQL�=LHNHQKXLV�LV�HHQ�WRSNOLQLVFK�
RSOHLGLQJV]LHNHQKXLV�GDW�]LFK�RQGHUVFKHLGW�PHW�HHQ�EUHHG
DDQERG�PHGLVFK�VSHFLDOLVWLVFKH�]RUJ��0DUWLQL�=LHNHQKXLV�
ZHUNW QDXZ�VDPHQ�PHW�KXLVDUWVHQ�HQ�DQGHUH�]RUJYHUOHQHUV�
LQ�GH�NHWHQ� 0DUWLQL�=LHNHQKXLV�GUDDJW�¼��������LQ�QDWXUD�
HQ�HHQ�FDVKELMGUDJH�YDQ�¼�����SHU�LQJHGLHQG�SURMHFW�ELM�
DDQ�GLW�SURMHFW�

'RPHVWD 'RPHVWD�LV�HHQ�RQGHUQHPHQGH��PDDWVFKDSSHOLMN�JHGUHYHQ�
RUJDQLVDWLH��GLH�EHWDDOEDUH�ZRQLQJHQ�ELHGW�DDQ�PHQVHQ�
PHW�GH�ODDJVWH�LQNRPHQV�RI�YRRU�ZLH�GDW�RP�DQGHUH�
UHGHQHQ�PRHLOLMN�LV�GDW�]HOI�WH�UHJHOHQ��'RPHVWD�LV�
ELM]RQGHU�DFWLHI�RS�KHW�WHUUHLQ�YDQ�ZRQHQ�HQ�]RUJ� 'RPHVWD�
GUDDJW�¼��������LQ�QDWXUD�HQ�HHQ�PDWHULsOH�ELMGUDJH�SHU�
LQJHGLHQG�SURMHFW�ELM�DDQ�KHW�SURMHFW�

7DQJHQERUJK 7DQJHQERUJK�LV�JHVSHFLDOLVHHUG�LQ�KHW�DDQELHGHQ�YDQ�]RUJ�
YRRU�RXGHUHQ�RS�KHW�JHELHG�YDQ�ZRQHQ��]RUJ�HQ�ZHO]LMQ��
7DQJHQERUJK�KHHIW�ZRRQ]RUJORFDWLHV�LQ�GULH JHPHHQWHQ�LQ�
=XLGRRVW�'UHQWKH��7DQJHQERUJK�GUDDJW�¼��������LQ�QDWXUD�
HQ�HHQ�FDVKELMGUDJH�YDQ�¼�����SHU�LQJHGLHQG�SURMHFW�ELM�
DDQ�GLW�SURMHFW�

6WLFKWLQJ�'LJQLV 'LJQLV�ELHGW�ZRQHQ��ZHO]LMQ��]RUJ�HQ�EHKDQGHOLQJ�YDQXLW�
FLUFD����ORFDWLHV�LQ�GH�VWDG�*URQLQJHQ�HQ�1RRUG�'UHQWKH��
YHU]RUJG�]HOIVWDQGLJ�ZRQHQ��YHU]RUJLQJVKXLV]RUJ�HQ�
YHUSOHHJKXLV]RUJ��NOHLQVFKDOLJH�ZRRQYRUPHQ��FHQWUD�YRRU�
GDJEHVWHGLQJ�HQ�UHYDOLGDWLH��:H�JHYHQ�GH�]RUJ�HQ�
EHKDQGHOLQJ�RRN�WKXLV� 'LJQLV�GUDDJW�¼��������LQ�QDWXUD�HQ�
HHQ�FDVKELMGUDJH�YDQ�¼�����SHU�LQJHGLHQG�SURMHFW�ELM�DDQ�
GLW�SURMHFW�

7UHDQW 7UHDQW�]RUJJURHS�LV�HHQ�JURHS�YDQ�GULH�]LHNHQKXL]HQ�HQ�
FLUFD����FHQWUD�YRRU�YHUSOHHJ� HQ�RXGHUHQ]RUJ�LQ�GH�UHJLR�
+RRJHYHHQ�± (PPHQ�± 6WDGVNDQDDO��7UHDQW�GUDDJW�¼�
�������LQ�QDWXUD�ELM�DDQ�GLW�SURMHFW�

+LHUQDDVW�]LMQ�ZH�LQ�JHVSUHN PHW�GH�YROJHQGH�SDUWLMHQ�
%HGULMYHQ =RUJLQVWHOOLQJHQ 2YHULJH�3DUWLMHQ
.:,& &RVLV $FKPHD

9DQ�%RHLMHQ 0HQ]LV
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3URMHFWRUJDQLVDWLH
,QULFKWHQ
2SHUDWLRQHHO

2QGHU]RHN
3UDFWRUDDW�LQULFKWHQ
2SVWDUW�HQ�XLWYRHULQJ�RQGHU]RHN

3URMHFWHQ
2SVWDUW
8LWYRHULQJ�SURMHFWHQ � �� �� ��

2QGHUZLMVYHUQLHXZLQJ
2QWZLNNHOLQJ�NHX]HGHOHQ�QLYHDX���	��
3LORW�NHX]HGHOHQ�QLYHDX���	��
8LWURO�NHX]HGHOHQ�QLYHDX���	��
2QWZLNNHOLQJ�NHX]HGHHO�QLYHDX��
3LORW�NHX]HGHHO�QLYHDX��
8LWURO�NHX]HGHHO�QLYHDX��

&RPPXQLW\
:HUNVHVVLHV � � � �
8LWEUHLGLQJ FRQVRUWLXP �� �� �� ��

*('(7$,//((5'(�3/$11,1*�-$$5��

3URMHFWRUJDQLVDWLH
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$DQVWHOOHQ
SURMHFWOHLGHU

*HUHHG $DQVWHOOLQJ� (OYLUD�&RIIHWWL�LV�
EHRRJG�SURMHFWOHLGHU
� SURMHFWOHLGHU�LV�
YHUDQWZRRUGHOLMN�YRRU�
GDJHOLMNVH�JDQJ�YDQ�
]DNHQ

6WXXUJURHS�LQULFKWHQ *HUHHG 6DPHQVWHOOLQJ�
VWXXUJURHS

6WXXUJURHS�
RSHUDWLRQHHO

6WXXUJURHS�
ELMHHQNRPVWHQ

'DWD�
YDVWJHOHJG���[�
S�M

(HUVWH�VWXXUJURHS�
ELMHHQNRPVW�LQ�MXQL�
����

%HVOXLWYRUPLQJ�HQ�
PRQLWRULQJ�YDQ�SURMHFW

(OYLUD
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5DDG�YDQ�$GYLHV�
LQULFKWHQ

6HSWHPEHU ±
GHFHPEHU��
����

6KRUWOLVW�YRRU�
PRJHOLMNH�
GHHOQHPHUV�
��MDQXDUL������
RSHUDWLRQHHO

5DDG�YDQ�DGYLHV�
YRUPJHJHYHQ

(OYLUD���
6WXXUJURHS

3URMHFWDGPLQLVWUDWLH�
LQULFKWHQ

-XOL ±
DXJXVWXV
����

� 9RRU�VHSWHPEHU�
�����]LMQ�GH�IRUPDWV�
YRRU�YRRUWJDQJ�HQ�
XUHQDGPLQLVWUDWLH�
JHUHHG
� $IVSUDNHQ�JHPDDNW�
PHW�DOOH�SDUWQHUV�
RYHU�UDSSRUWDJH�DDQ�
SHQYRHUGHU�SHU�
NZDUWDDO�

� IRUPDWV�YRRU�
YRRUWJDQJ�HQ�
XUHQDGPLQLVWUDWLH�
JHUHHG

(OYLUD���
FRQWUROOHU�
'UHQWKH�
&ROOHJH�
�0DULMNH�
%UDDPV�

,QWHOOHFWXHHO�
HLJHQGRP�DIVSUDNHQ�
PDNHQ

6HSWHPEHU��
RNWREHU�����

� YRRUVWHO�DDQ�
VWXXUJURHS
� GRFXPHQW�YRRU�
VWXGHQWHQ�HQ�
EHGULMYHQ

(HQGXLGLJH�DIVSUDNHQ�
RYHU�LQWHOOHFWXHHO�
HLJHQGRP�GLH�
YRRUWYORHLW�XLW�GH�
SURMHFWHQ

(OYLUD ��
EHWURNNHQ�
EHGULMYHQ�HQ�
]RUJ�
LQVWHOOLQJHQ

:HUYHQ�FRQVRUWLXP�
GHHOQHPHUV

&RQWLQX � (ON�MDDU�WZHH�
QLHXZH�GHHOQHPHUV�
DDQVOXLWHQ

$OWLMG�PLQLPDDO����
EHWURNNHQ�SDUWLMHQ��
&RQWLQXH�LQ]HW�RP�
QLHXZH�SDUWLMHQ�DDQ�WH�
VOXLWHQ

(OYLUD ��SUDFWRU
��OHGHQ�5Y$

'RRURQWZLNNHOHQ�
:HEVLWH�

6HSWHPEHU�
������ ��
MDQXDUL�����

6LWH�LV�RQOLQH $OLWD�(LVVHV�
�FRPPXQLFDWLH��
'UHQWKH�
&ROOHJH

2QWZLNNHOHQ�
FRPPXQLFDWLHSODQ�
HQ��PDWHULDDO�

6HSWHPEHU�
�����± MDQXDUL�
����

� RQWZLNNHOHQ�
SURPRWLH�PDWHULDDO
� RQWZLNNHOHQ�
ZHEVLWH

'XLGHOLMNH�VWUDWHJLH�
RQWZLNNHOG�RYHU�KRH�
NHQQLV�WH�GHOHQ��
VWXGHQWHQ�WH�ZHUYHQ�
HQ�KRH�PHHU�
EHGULMYHQ�]RUJLQVWHOOLQ
JHQ DDQ�WH�WUHNNHQ�

$OLWD�(LVVHV

2UJDQLVHUHQ�.LFN�RII -DQXDUL����� � 8LWQRGLJLQJHQ�
YHUVWXUHQ�
� 3URJUDPPD�JHUHHG

.LFN�RII�HYHQW�RP�GH�
SDUWLMHQ�NHQQLV�WH�
ODWHQ�PDNHQ�PHW�
HONDDU�HQ�GH�GRHOHQ�
HQ�DFWLYLWHLWHQ�YDQ�KHW�
3UDFWRUDDW�QRJPDDOV�
WRH�WH�OLFKWHQ��6WDUW�
YDQ�KHW�SURMHFW

$OLWD�(LVVHV���
6HFUHWDULDDW�
'UHQWKH�
&ROOHJH

=RHNHQ�KXLVYHVWLQJ 6HSWHPEHU�±
GHFHPEHU
����

� 3Y( (LJHQ�KHUNHQEDUH�
I\VLHNH�ORFDWLH�

6WXXUJURHS

$IVWHPPHQ�DQGHUH�
LQLWLDWLHYHQ�LQ�UHJLR

&RQWLQX (ON�NZDUWDDO�
RQGHUOLQJH�
DIVWHPPLQJ

0DFURGRHOPDWLJKHLG�
ZRUGW�JHZDDUERUJG�

(OYLUD
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2QGHU]RHN
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$DQVWHOOHQ ��LQKXUHQ
SUDFWRU

-DQXDUL����� � 3URILHO
� /RQJOLVW���VKRUWOLVW
�
6ROOLFLWDWLHFRPPLVVLH
�
DUEHLGVYRRUZDDUGHQ

3UDFWRU�DDQJHVWHOG
GLH�YHUDQWZRRUGHOLMN�
LV�YRRU�GH�
RQGHU]RHNV�
DFWLYLWHLWHQ�YDQ�KHW�
3UDFWRUDDW�

'LUHFWLH���&Y%
��VWXXUJURHS

,QVWHOOHQ�
RQGHU]RHNVWHDP�
GRFHQWHQ

6WDUW�VHPHVWHU�
IHEUXDUL�����

,QLWLDWLHI�RQGHU�GH�
DDQGDFKW�EUHQJHQ�
ELM�GRFHQWHQ�

'RFHQWHQ�
RQGHUVWHXQHQ�SUDFWRU�
PHW�KHW�GRHQ�YDQ�
RQGHU]RHN

3UDFWRU ��
RSOHLGLQJV�
PDQDJHUV

:HUYHQ�YDQ�
RQGHU]RHNVSURMHFWHQ

&RQWLQX 3UDFWRU � (OYLUD
��GRFHQWHQ

'RHQ�YDQ�
RQGHU]RHNVSURMHFWHQ

&RQWLQX (HUVWH�
RQGHU]RHNVSURMHFWHQ�
PRHWHQ�JHVWDUW�]LMQ�
YRRU�QRYHPEHU�
�����

,QQRYDWLH�
YUDDJVWXNNHQ�XLW�GH�
SUDNWLMN�ZRUGHQ�GRRU�
HHQ�PXOWLGLVFLSOLQDLU�
HQ�PXOWLOHYHO�WHDP�
YDQ�VWXGHQWHQ�
EHKDQGHOG�

3UDFWRU �
VWXGHQWHQ �
GRFHQWHQ ��
YHUWHJHQ�
ZRRUGLJHUV�
EHGULMYHQ���
]RUJLQVWHOOLQJHQ

$DQVWHOOHQ�
SURPRYHQGXV

9RRU�
RQGHU]RHN�
VHSWHPEHU�
������-DQXDUL�
�����YROOHGLJH�
DDQVWHOOLQJ

6ROOLFLWDWLHV� 'H�SURPRYHQGXV�
GRHW�RQGHU]RHN�QDDU�
SUDNWLVFKH�LQQRYDWLH�
LQ�GH�]RUJ�]RDOV�ELM�
KHW�3UDFWRUDDW�
JHEHXUG��7HYHQV�NDQ�
KLLM�]LM�RQGHUVWHXQHQ�
LQ�GH�GLYHUVH�
RQGHU]RHNHQ�

'LUHFWLH���
OHFWRU�HQ� ��
SUDFWRU���
VWXXUJURHS

.HQQLVGHOLQJ &RQWLQX 1DGHU�XLWZHUNHQ�LQ�
RYHUOHJ�PHW�SUDFWRU

6WDNHKROGHUV�EOLMYHQ�
RS�GH�KRRJWH�YDQ�GH�
DFWLYLWHLWHQ�HQ�
UHVXOWDWHQ�YDQ�KHW�
SUDFWRUDDW��

3UDFWRU ��
GRFHQWHQ���
EHGULMYHQ���
]RUJ�
LQVWHOOLQJHQ

3URMHFWHQ
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2QWZLNNHOLQJ�
SURMHFWRS]HW

-XQL�±
VHSWHPEHU�
����

2YHUOHJ�PHW�
EHGULMIVOHYHQ HQ�
]RUJLQVWHOOLQJHQ
RYHU�KXQ�ZHQVHQ�
P�E�W� SURMHFWHQ

6DPHQ�PHW�]RUJ�
EHGULMIVOHYHQ�ZRUGW�GH�
JDQJ�YDQ�]DNHQ
URQGRP GH�SURMHFWHQ�
YDVWJHVWHOG�

(OYLUD ��
SDUWQHUV

2SKDOHQ�YDQ�
LQQRYDWLH�
YUDDJVWXNNHQ

&RQWLQX (HUVWH�LQQRYDWLH�
YUDDJVWXNNHQ�
PRHWHQ�]LMQ�
JHIRUPXOHHUG YRRU�
RNWREHU������

9UDDJVWXNNHQ�YDQ�
]RUJJHEUXLNHUV�HQ�
]RUJSURIHVVLRQDOV�]LMQ�
EHNHQG�HQ�HU�NDQ�HHQ�
SUREOHHPVWHOOLQJ�
ZRUGHQ�JHGHILQLHHUG�

(OYLUD � SUDFWRU
� VWXGHQWHQ ��
GRFHQWHQ���
]RUJLQVWHOOLQJHQ

6DPHQVWHOOHQ�YDQ�
VWXGHQWHQWHDPV

&RQWLQX (HUVWH�WHDPV�]LMQ�
JHYRUPG�YRRU�
QRYHPEHU������

(HQ�PXOWLGLVFLSOLQDLU�
HQ�PXOWLOHYHO�WHDP�YDQ�
VWXGHQWHQ�LV�JHYRUPG�
RP�DDQ�GH�VODJ�WH�

3UDFWRU � OHFWRU
� YHUWHJHQ�
ZRRUGLJHU�
EHGULMIVOHYHQ �
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JDDQ�PHW�KHW�
YUDDJVWXN�

+HDOWK+XE ��
'20(�8VHU�
3ODWIRUP

6DPHQVWHOOHQ�
EHJHOHLGLQJVWHDP

&RQWLQX (HUVWH�WHDPV�]LMQ�
JHYRUPG�YRRU�
QRYHPEHU������

(HQ�EHJHOHLGLQJVWHDP�
EHVWDDQGH�XLW�HHQ�
EHGULMIVFRDFK�HQ�HHQ�
RQGHU]RHNVFRDFK�LV�
JHYRUPG�RP�GH�
VWXGHQWHQ�WH�
RQGHUVWHXQHQ�PHW�KHW�
SURMHFW�

3UDFWRU �
GRFHQW �
+HDOWK+XE ��
'20(�8VHU�
3ODWIRUP

%HJHOHLGHQ�
VWXGHQWHQWHDPV

&RQWLQX $IVWHPPLQJ�WXVVHQ�
VWXGHQWHQ�HQ�
FRDFKHV�RYHU�
YRRUWJDQJ�SURMHFW�

6WXGHQWHQ�ZRUGHQ�
EHJHOHLG�GRRU�HHQ�
RQGHU]RHNVFRDFK�HQ�
HHQ�EHGULMIVFRDFK�

'RFHQWHQ���
EHGULMYHQ���
]RUJLQVWHOOLQJHQ�
��+HDOWK+XE���
'20(�8VHU�
3ODWIRUP

(YDOXDWLH�SURMHFWHQ 9DQDI�FD��
IHEUXDUL�����

(HUVWH�SURMHFWHQ�]LMQ�
DIJHURQG�

+HW�HLQGSURGXFW�
JHsYDOXHHUG��=R�QRGLJ�
ZRUGHQ�HU�
DDQSDVVLQJHQ�JHGDDQ�
YRRU�YROJHQGH�
SURMHFWHQ�

(OYLUD � SUDFWRU
� VWXGHQWHQ �
EHJHOHLGLQJV�
WHDP �
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'20(�8VHU�
3ODWIRUP

2QGHUZLMVYHUQLHXZLQJ
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,QVWHOOHQ�ZHUNJURHS�
YRRU�RQGHUZLMV�
RQWZLNNHOLQJ

$XJXVWXV��
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%HSDOHQ�YDQ�
XLWJDQJVSXQWHQ�

:HUNJURHS�LV�
JHYRUPG�

� :HUNJURHS�LV�
LQJHYXOG��'H]H�
EHVWDDW�XLW�GRFHQWHQ�
YDQ�GLYHUVH�
RSOHLGLQJHQ��]RUJ��
ZHO]LMQ��WHFKQLHN�
� :HUNJURHS�OHGHQ�
JHLQIRUPHHUG�
� EHGULMIV�GHHOQHPHUV�
EHWURNNHQ�

2SOHLGLQJV�
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VHFWRUGLUHFWHXU�
'&

:HUNJURHS�PDDNW�
RQWZHUS�HQ�3Y(

$XJXVWXV��
VHSWHPEHU�
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(GX$FWLHI

2QWZLNNHOHQ�
NHX]HGHOHQ�=RUJ�HQ�
7HFKQRORJLH

2NWREHU�±
GHFHPEHU�
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� :HUNJURHS YDQ�
GRFHQWHQ�HQ�
EHGULMIVOHYHQ�LV�
JHYRUPG�
� 3Y(�LV�EHNHQG�

�'H�YHUVFKLOOHQGH�
NHX]HGHOHQ�]RUJ�HQ�
WHFKQRORJLH�]LMQ�
JHUHHG�HQ�ZRUGHQ�
LQJH]HW�
� 9HUGHUH�
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NHX]HGHOHQ�
� 2UJDQLVHUHQ�
ZHUNVHVVLH�PHW�
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]RUJLQVWHOOLQJHQ�
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YHUWHJHQ�
ZRRUGLJHU�
EHGULMIVOHYHQ��
]RUJLQVWHOOLQJHQ
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3LORW�GUDDLHQ�
NHX]HGHOHQ

)HEUXDUL�± PHL�
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.HX]HGHOHQ�]LMQ�
�JURWHQGHHOV��
RQWZLNNHOG�

'H�NHX]HGHOHQ�
ZRUGHQ�JHWHVW�HQ�QDDU�
GH�HUYDULQJHQ�ZDDU�
QRGLJ�DDQJHVFKHUSW�

'RFHQWHQ ��
ZHUNJURHS

(YDOXHUHQ�HQ�
ELMVWHOOHQ�SLORW�
NHX]HGHOHQ

-XQL�± MXOL�
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3LORW�JHZHHVW � 'H�EHODQJULMNVWH�
DDQGDFKWVSXQWHQ�YDQ�
GH�NHX]HGHOHQ�ZRUGHQ�
PHHJHQRPHQ�LQ�GH�
GRRURQWZLNNHOLQJ�HQ�
DDQVFKHUSLQJ�YDQ�GH�
NHX]HGHOHQ�
� 2UJDQLVHUHQ�
ZHUNVHVVLH�PHW�
YHUWHJHQZRRUGLJHUV�
EHGULMYHQ�HQ�
]RUJLQVWHOOLQJHQ�

:HUNJURHS���
YHUWHJHQ�
ZRRUGLJHUV�
EHGULMYHQ�HQ�
]RUJLQVWHOOLQJHQ

*HYHQ�YDQ�
JDVWFROOHJHV��
ZRUNVKRSV�HQ�
H[FXUVLHV�

&RQWLQX %HGULMYHQ�HQ�
]RUJLQVWHOOLQJHQ�]LMQ�
DDQJHVORWHQ�ELM�KHW�
SUDFWRUDDW�

$OOH�VWXGHQWHQ�NRPHQ�
PHHU�LQ�DDQUDNLQJ�PHW�
GH�SUDNWLMN�GRRU�
JDVWFROOHJHV��
H[FXUVLHV�HQ�
ZRUNVKRSV�GRRU�
PHGHZHUNHUV�YDQ�
]RUJLQVWHOOLQJHQ�HQ�
EHGULMYHQ��

:HUNJURHS���
EHGULMYHQ��
]RUJ�
LQVWHOOLQJHQ

3URIHVVLRQDOLVHULQJ�
GRFHQWHQ

9DQDI�MDQXDUL�
����

1LHXZH�NHQQLV�LV�
RQWZLNNHOG�LQ�KHW�
SUDFWRUDDW�GDW�NDQ�
ZRUGHQ�WRHJHSDVW�LQ�
GH�RSOHLGLQJHQ

$OV�GH�HHUVWH�NHQQLV�LV�
RQWZLNNHOG��ZRUGW�
GH]H�JHGHHOG�PHW�
GRFHQWHQ��=RGRHQGH�
EOLMYHQ�GH]H�RRN�RS�GH�
KRRJWH�YDQ�GH�
QLHXZVWH�NHQQLV�HQ�
RQWZLNNHOLQJHQ��

3UDFWRU �
GRFHQWHQ
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2QWZLNNHOLQJ�RS]HW�
ZHUNVHVVLHV

6HSWHPEHU�
����

,QYHQWDULVDWLH�YDQ�
LGHHsQ�ELM�EHWURNNHQ�
SDUWLMHQ�

2S]HW�YRRU�
ZHUNVHVVLHV LV�
JHUHHG�

(OYLUD ��
GRFHQWHQ ��
SUDFWRU

2UJDQLVDWLH�YDQ�
ZHUNVHVVLHV

�[�SHU�MDDU � (HUVWH�ELMHHQNRPVW��
ZRUGW�JHRUJDQLVHHUG�
LQ�GHFHPEHU������
�FRPEL�PHW�,:3�

:HUNVHVVLHV ZDDU�
NHQQLV�XLW�KHW�
SUDFWRUDDW�JHGHHOG�
ZRUGW�PHW�GH�
EHWURNNHQ�SDUWLMHQ

%HGULMYHQ�HQ�
]RUJLQVWHOOLQJHQ

7RHOLFKWLQJ
-DDU��
3URMHFWRUJDQLVDWLH� 'H�VWXXUJURHS�LV UHHGV�LQJHULFKW HQ�GH�SURMHFWOHLGHU DDQJHVWHOG��'H�5DDG�YDQ�
$GYLHV�PRHW�QRJ�ZRUGHQ�LQJHVWHOG��'H]H�EHVWDDW�XLW�YHUWHJHQZRRUGLJHUV�YDQ�EHWURNNHQ�EHGULMYHQ�
HQ�]RUJLQVWHOOLQJHQ��'H�SURMHFWDGPLQLVWUDWLH�]DO�LQ�GH�]RPHU����� ZRUGHQ�LQJHULFKW��'DDUQDDVW�
ZRUGHQ�WRW�HQ�PHW�GHFHPEHU������GH�ZHEVLWH GRRURQWZLNNHOG�HQ�DIVSUDNHQ�URQGRP�LQWHOOHFWXHHO�
HLJHQGRP�YDVWJHOHJG��'H�SURMHFWRUJDQLVDWLH�LV�QDDU�YHUZDFKWLQJ�JHUHHG�LQ VHSWHPEHU������ +HW�
SURMHFW ]DO�LQ�VHSWHPEHU������YDQ�VWDUW�JDDQ�PHW�GH�YRRUEHUHLGLQJHQ��,Q�MDQXDUL������]XOOHQ�GH�
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RSHUDWLRQHOH�DFWLYLWHLWHQ YDQ�KHW�3UDFWRUDDW ZRUGHQ�JHVWDUW� 'LW�]DO�ZRUGHQ�JHVWDUW�PHW�HHQ�NLFN�
RII�ELMHHQNRPVW�

2QGHU]RHN� 9RRU�LQKXXU���DDQVWHOOLQJ�YDQ�GH�SUDFWRU�ZRUGW�HHQ�VROOLFLWDWLHSURFHGXUH�RSJHVWDUW��
%HRRJGH�VWDUW�YDQ�GH�SUDFWRU�LV�MDQXDUL�������+HW�WHDP�YDQ�GRFHQWHQ�HQ�YHUWHJHQZRRUGLJHUV�YDQ�
EHGULMYHQ�HQ�]RUJLQVWHOOLQJHQ�GDW�]LFK�EH]LJ�KRXGW�PHW�RQGHU]RHN�]DO�GDDUQD�LQ�VDPHQZHUNLQJ�
PHW�GH�SUDFWRU JHYRUPG�ZRUGHQ LQ�VDPHQVSUDDN�PHW�GH�SURMHFWOHLGHU� 'H�SUDFWRU�KRXGW�]LFK�
YRRUWGXUHQG�EH]LJ�PHW�KHW�ZHUYHQ�YDQ�RQGHU]RHNVSURMHFWHQ�HQ�KHW�XLWYRHUHQ�KLHUYDQ��'H�NHQQLV�
GLH�KLHUXLW�YRRUWNRPW�ZRUGW�YRRUWGXUHQG�JHGHHOG�PHW�GH�EHWURNNHQ�SDUWLMHQ� 'UHQWKH�&ROOHJH ]DO�
VDPHQ�PHW�GH�EHWURNNHQ�OHFWRUHQ YDQ�+DQ]HKRJHVFKRRO WHYHQV�HHQ�SURPRYHQGXV�DDQVWHOOHQ��
'H]H�]DO�LQ�MDQXDUL������VWDUWHQ�

3URMHFWHQ��VDPHQZHUNLQJVSURMHFWHQ�NXQQHQ�YDQDI�VHSWHPEHU������ZRUGHQ�RSJHVWDUW�RS�EDVLV�
YDQ�GH�EHVWDDQGH�,:3�VWUXFWXUHQ��'H DFWLYLWHLWHQ�LQ�MDDU���]LMQ�HU�RS�JHULFKW�RP PLQVWHQV��
SURMHFWHQ�ELM�]RUJSURIHVVLRQDOV�YDQ GHHOQHPHQGH�SDUWQHUV�RS�WH�KDOHQ��1D KHW�DDQVFKHUSHQ�YDQ�
KHW�SURMHFW�� RSGUDFKW��KHW�LQULFKWHQ�HQ�EHJHOHLGHQ�YDQ�GH�VWXGHQWHQWHDPV�NDQ�XLWYRHULQJ�VWDUWHQ�
1D�DIORRS�ZRUGHQ�SURMHFWHQ�JHsYDOXHHUG��/HHUHUYDULQJHQ�ZRUGHQ�YHUZHUNW�LQ�ZHUNZLM]H�HQ�
SURFHVVHQ���

2QGHUZLMVYHUQLHXZLQJ���9RRU�GH�RQWZLNNHOLQJ�YDQ�GH�NHX]HGHOHQ HQ�RQGHUZLMVPRGXOHV ZRUGW�HHQ�
ZHUNJURHS�LQJHULFKW��'H]H�PRHW�YRRU�GH�VWDUW�YDQ�KHW�VFKRROMDDU ����������]LMQ�LQJHULFKW��'UHQWKH�
&ROOHJH�]DO�LQ�RYHUOHJ�PHW�GH�GHHOQHPHQGH�SDUWLMHQ�GH�NHX]HGHOHQ�=RUJ�	�7HFKQRORJLH�YRRU�
QLYHDX������HQ���RQWZLNNHOHQ��'H SDUWLFLSHUHQGH ]RUJLQVWHOOLQJHQ�HQ EHGULMYHQ�]XOOHQ YLD�
ZHUNVHVVLHV�PHW�GH�ZHUNJURHS LQSXW�JHYHQ�RS GH PRGXOHV� 7HYHQV�]XOOHQ�LQ�GH�PRGXOHV
JDVWFROOHJHV�HQ�ZRUNVKRSV�YDQ�EHGULMYHQ�ZRUGHQ�RSJHQRPHQ� ,Q�KHW�VFKRROMDDU�����������]XOOHQ�
GH�NHX]HGHOHQ�YRRU�QLYHDX���HQ�� ZRUGHQ�RQWZLNNHOG�HQ JHWHVW�LQ�HHQ�SLORW��'H]H�PRHWHQ�LQ�KHW�
VFKRROMDDU�����������YRRU�DOOH�VWXGHQWHQ�EHVFKLNEDDU�]LMQ��+HW�NHX]HGHHO�YRRU�QLYHDX���ZRUGW�
RQWZLNNHOG�PHW�JHEUXLN�YDQ�GH�HYDOXDWLHV�YDQ�GH�NHX]HGHOHQ�YRRU�QLYHDX���HQ����'H�YHUNUHJHQ�
NHQQLV�KLHUXLW�ZRUGHQ�PHHJHQRPHQ�LQ�GH�RQWZLNNHOLQJ�YDQ�GLW�NHX]HGHHO��'H�NHQQLV�GLH�
YRRUWNRPW�XLW�GH�SURMHFWHQ�HQ�KHW�RQGHU]RHN�]DO�ZRUGHQ�LQJH]HW�RP�GRFHQWHQ�WH�
SURIHVVLRQDOLVHUHQ�

:DW�EHWUHIW�GH�DFWLYLWHLWHQ�LQ�GH�YLHUGH�SLMOHU�
ZHUNVHVVLHV
�]DO�HU�LQ�MDDU���HHQ�RS]HW�JHPDDNW�
ZRUGHQ�YRRU�GH�RUJDQLVDWLH�HQ�LQYXOOLQJ�YDQ�GH�ELMHHQNRPVWHQ��-DDUOLMNV�]XOOHQ�HU�YLMI�ZHUNVHVVLHV�
ZRUGHQ�JHRUJDQLVHHUG�ZDDU�GH�UHVXOWDWHQ�YDQ�KHW�3UDFWRUDDW�ZRUGHQ�JHGHHOG�PHW�GH�EHWURNNHQ�
SDUWLMHQ HQ�ZDDU�GH�SDUWLMHQ�RQGHUOLQJ�NHQQLV�NXQQHQ�PDNHQ� +HDOWK+XE�HQ�'20(�8VHU�3ODWIRUP�
]XOOHQ MDDUOLMNV�PLQLPDDO�ppQ�ZHUNVHVVLH�YRRU�KXQ�UHNHQLQJ�QHPHQ�

-DDU���W�P��
'H�SURFHVVHQ�HQ�DFWLYLWHLWHQ GLH�LQ�MDDU���ZRUGHQ�RSJHVWDUW ZRUGHQ�LQ�GH�MDUHQ������XLWJHUROG��

2QGHU]RHN� 'H�SUDFWRU ]DO�DOV�KRRIG�YDQ�KHW�RQGHU]RHNVWHDP�GH�YHUDQWZRRUGHOLMNH�]LMQ�YRRU�KHW�
XLWYRHUHQ�YDQ�GH�RQGHU]RHNHQ��+LM�RI�]LM�OHLGW�KHW�WHDP�YDQ�RQGHU]RHNHUV�XLW�KHW�EHGULMIVOHYHQ��
GRFHQWHQ�HQ�VWXGHQWHQ��=RDOV�LQ�SDUDJUDDI�����EHVFKUHYHQ�LV�GH�GRHOVWHOOLQJ�WLHQ�SURMHFWHQ�WH�
GRHQ�LQ�MDDU���HQ�YLMIWLHQ�LQ�MDDU����2YHU�GH�YLHU�MDULJH�SURMHFWSHULRGH�ZRUGHQ�YHHUWLJ�
RQGHU]RHNVSURMHFWHQ�XLWJHYRHUG��'H�MDUHQ�KLHUQD�]XOOHQ�GH�DFWLYLWHLWHQ�JHFRQWLQXHHUG�ZRUGHQ��:LM�
YHUZDFKWHQ�GDW�KHW�DDQWDO�RQGHU]RHNVSURMHFWHQ�QD�YLHU�MDDU�PHW�����SHU�MDDU�JURHLW��'LW�EHWHNHQW�
GDW�WZLQWLJ�RQGHU]RHNVSURMHFWHQ�SHU�MDDU�EHKDQGHOG�ZRUGHQ LQ�MDDU���

3URMHFWHQ� 9RRU�GH�XLWYRHULQJ�YDQ�GH�SURMHFWHQ��]RDOV�KLHUERYHQ�EHVFKUHYHQ��ZRUGW�HU�DDQGDFKW�
EHVWHHG�DDQ�KHW�DDQVFKHUSHQ�YDQ�KHW�SURMHFW�� RSGUDFKW��KHW LQULFKWHQ�HQ�EHJHOHLGHQ�YDQ�KHW
VWXGHQWHQWHDP HQ�KHW�LQULFKWHQ�YDQ�KHW�EHJHOHLGLQJVWHDP��
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2QGHUZLMVYHUQLHXZLQJ��,Q�MDDU�WZHH�ZRUGHQ�GH�NHX]HGHOHQ�YRRU�QLYHDX���HQ���XLWJHUROG�GLH�LQ�KHW�
HHUVWH�MDDU�]LMQ�RQWZLNNHOG��7HJHOLMNHUWLMG�ZRUGW�KHW�NHX]HGHHO�YRRU QLYHDX���RQWZLNNHOG�HQ�JHWHVW��
'H]H�]DO�ppQ�MDDU�ODWHU�EHVFKLNEDDU�ZRUGHQ�YRRU�GH�VWXGHQWHQ��+HW�DDQWDO�VWXGHQWHQ�GDW�KHW�
3UDFWRUDDW�EHUHLNW�LV�FLUFD���� LQ�MDDU���HQ�FLUFD������ LQ�MDDU����'HOHQ�YDQ�GH�NHX]HGHOHQ�]XOOHQ�LQ�
MDDU���HQ���NODDUJHPDDNW�ZRUGHQ ]RGDW�,&7�HQ�7HFKQLHN�VWXGHQWHQ�RRN�GH]H�YDNNHQ�NXQQHQ�
YROJHQ�

��� 5LVLFR¶V HQ�PDDWUHJHOHQ
8LWHUDDUG�]LMQ�DOWLMG�ULVLFR¶V�YHUERQGHQ�DDQ GLW�SURMHFW� GH�RSULFKWLQJ�YDQ�KHW�
3UDFWRUDDW�=RUJ�	��6HQVRU�WHFKQRORJLH��'H�EHODQJULMNVWH�ULVLFR
V�]LMQ�
5LVLFR 0DDWUHJHO�HQ�
2QYROGRHQGH�FRQQHFWLH�PHW�GH�
OHFWRUDWHQ�YDQ�GH�+DQ]HKRJHVFKRRO�
*URQLQJHQ�

x 'H�OHFWRUDWHQ�ZRUGHQ�YDQDI�KHW�EHJLQ�EHWURNNHQ�ELM�GH�
YRUPJHYLQJ�HQ�LQYXOOLQJ�YDQ�KHW�SURJUDPPD�

x (U�]DO YHHO�FRPPXQLFDWLH�WXVVHQ�KHW�3UDFWRUDDW�HQ�GH�
GLYHUVH�OHFWRUDWHQ�]LMQ�RYHU�GH�YRRUWJDQJ�HQ�GH�EHWUHNNHQ�
YDQ�VWXGHQWHQ�ELM�GH�SURMHFWHQ�

2QYROGRHQGH�RQGHU]RHNVWKHPD
V�
ZRUGHQ�RSJHKDDOG�XLW�KHW�ZHUNYHOG� x $OOH�VWXGHQWHQ�GLH�]RUJ� HQ�ZHO]LMQVRSOHLGLQJHQ�YROJHQ�DDQ�

'UHQWKH�&ROOHJH�NULMJHQ�YDQDI�VHSWHPEHU������KHW�YDN�
=RUJ�HQ�7HFKQRORJLH��=LM�ZHWHQ�GXV�DO�YDQ�GLW�WKHPD�DI�HQ�
]LMQ�GXV�RRN�PHHU�EHZXVW�YDQ�PRJHOLMNH�
RQGHU]RHNVWKHPD
V�

x 'H�VWXGHQWHQ�ZRUGHQ�JHVWLPXOHHUG�RP�
RQGHU]RHNVWKHPD
V�LQ�WH�GLHQHQ�ELM�KHW�3UDFWRUDDW�GRRU�KHW�
RQGHU]RHNVWHDP�

x 6WXGHQWHQ�ZRUGHQ�JHVWLPXOHHUG�YUDJHQ�WH�EOLMYHQ�VWHOOHQ�
HQ�]LFK�WH�YHUZRQGHUHQ�

x 9DQXLW�KHW�3UDFWRUDDW�ZRUGW�GH�DDQVOXLWLQJ�JH]RFKW�PHW�
GLYHUVH�UHJLRQDOH�RYHUOHJJHQ�

2QYROGRHQGH�LQQRYDWLHYUDDJVWXNNHQ�
YDQXLW�KHW�EHGULMI�RI�]RUJLQVWHOOLQJ� x %HGULMYHQ�HQ�]RUJLQVWHOOLQJHQ�ZRUGHQ�YRRUWGXUHQG RS�GH�

KRRJWH�JHKRXGHQ�YDQ�GH�UHVXOWDWHQ�YDQ�KHW�3UDFWRUDDW��
+HW�3UDFWRUDDW�SUREHHUW�KLHUPHH�KDDU�OHJLWLPLWHLW�WH�
YHUJURWHQ

x 'H�SURMHFWOHLGHU HQ�SUDFWRU�KDOHQ DFWLHI�ELM�EHGULMYHQ�
YUDDJVWXNNHQ�RS�

%HGULMYHQ HQ�]RUJLQVWHOOLQJHQ EUHQJHQ�
RQYROGRHQGH�RQGHUZHUSHQ�LQ�ZDDUYDQ�
]LM�DFKWHQ�GDW�GLH�FUXFLDDO�]LMQ�YRRU�GH�
RQWZLNNHOLQJ�YDQ�GH�RSOHLGLQJHQ�

x 'H�SURMHFWOHLGHU HQ�GH�SUDFWRU�]XOOHQ VDPHQ�PHW�GH�
EHGULMYHQ�HQ�]RUJLQVWHOOLQJHQ�GH�RQGHUZHUSHQ�YRRU�GH�
RSOHLGLQJHQ�GRRUORSHQ��'H�SURMHFWOHLGHU ZLMVW�RS�KHW�EHODQJ�
YRRU KHW�EHGULMIVOHYHQ�RP�ZHUNQHPHUV�JRHG�RS�WH�OHLGHQ�
YRRU�GH�WRHNRPVW��

2QYROGRHQGH�GUDDJYODN�ELM�GRFHQWHQ��
ZDDUGRRU�]LM�RQYROGRHQGH�NHQQLV�
PDNHQ�PHW�GH�QLHXZH�WHFKQRORJLHsQ�
HQ�GLW�QLHW�YROGRHQGH�YHUZHUNHQ�LQ�GH�
OHVVHQ�

x 'RFHQWHQ�ZRUGHQ�EHWURNNHQ�ELM�GH�GDJHOLMNVH�JDQJ�YDQ�
]DNHQ�YDQ�KHW�3UDFWRUDDW�HQ�KHW�GRHQ�YDQ�RQGHU]RHN��=LM�
]XOOHQ�LQ�ZHUNJURHSHQ�GH�DFWLYLWHLWHQ�EHVSUHNHQ�PHW�GH�
SURMHFWOHLGHU��2S�GH]H�PDQLHU�NXQQHQ�]LMQ�LQYORHG�
XLWRHIHQHQ�RS�GH�YRUP�HQ�LQKRXG�YDQ�KHW�3UDFWRUDDW��'LW�
]RX�GUDDJYODN�PRHWHQ�FUHsUHQ�ELM�GH�GRFHQWHQ�

x 'H�GRFHQWHQ�PDNHQ�NHQQLV�PHW�WHFKQRORJLH�LQ�GH�]RUJ�YLD�
GH�NHX]HGHOHQ�HQ�KHW�HHUVWHMDDUV�YDN�GDW�ZRUGW�
DDQJHERGHQ�

2QYROGRHQGH�DFWLHYH�OHGHQ�ELQQHQ�GH�
FRPPXQLW\� x 'RRU�GH�ZHUNVHVVLHV WH�RUJDQLVHUHQ�EOLMYHQ�GH�OHGHQ�RS�GH�

KRRJWH�YDQ�GH�DFWLYLWHLWHQ�YDQ�KHW�3UDFWRUDDW��'RRU�
UHJHOPDWLJ�ZHUNVHVVLHV WH�RUJDQLVHUHQ�HQ�XSGDWHV�WH�
JHYHQ�RYHU�KHW�3UDFWRUDDW�ZRUGW�JHSUREHHUG�GH�EHGULMYHQ�
EHWURNNHQ�WH�ODWHQ�]LMQ�
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:HUNVHVVLHV ZRUGHQ�RQYROGRHQGH�
EH]RFKW� x 'H�ZHUNVHVVLHV ]XOOHQ�UXLP�YDQ�WHYRUHQ�ZRUGHQ�

DDQJHNRQGLJG�]RGDW�GH�OHGHQ�GH�DJHQGD�YULM�NXQQHQ�
KRXGHQ�

x 'H�SURMHFWOHLGHU VSDQW�]LFK�LQ�RP�EHGULMYHQ�HQ�
]RUJLQVWHOOLQJHQ�YROGRHQGH�EHWURNNHQ�WH�KRXGHQ�ELM�KHW�
3UDFWRUDDW�

3DUWQHUV�KDNHQ�YURHJWLMGLJ�DI� x 'H�SURMHFWOHLGHU RQGHUKRXGW�GH�UHODWLHV�PHW�GH�SDUWQHUV��
+LM�]LM�]RUJW�HUYRRU�GDW�HYHQWXHOH�SUREOHPHQ�EHVSURNHQ�
ZRUGHQ�HQ�KLHU�HHQ�SDVVHQGH�RSORVVLQJ�YRRU�NRPW��

x 'H�SURMHFWOHLGHU ]DO�]LFK�YRRUWGXUHQG�EH]LJKRXGHQ�PHW�KHW�
DDQWUHNNHQ�YDQ�QLHXZH�SDUWQHUV�ELM KHW�SURJUDPPD��
=RGRHQGH�ZRUGW�HU�QDDU�JHVWUHHIG�HHQ�HYHQWXHHO�YHUORRS�
RS�WH�NXQQHQ�YDQJHQ�

,QQRYDWLHYH�RSORVVLQJHQ VOXLWHQ�
RQYROGRHQGH�DDQ�RS�GH�
YUDDJVWHOOLQJHQ�YDQXLW�]RUJEHGULMYHQ�
HQ�]RUJLQVWHOOLQJHQ�

x 'H�SUREOHHPVWHOOLQJ�ZRUGW�YRRUGDW�KHW�SURMHFW�EHJLQW�
XLWYRHULJ�GRRUJHVSURNHQ�GRRU�GH�LQEUHQJHQGH�SDUWLM�HQ�GH�
SURMHFWOHLGHU��2S�GH]H�PDQLHU�]RX�KHW�HLQGSURGXFW�DDQ�
PRHWHQ�VOXLWHQ�ELM�GH�ZHQVHQ�YDQ�GH�LQEUHQJHQGH�SDUWLM�

x 'H�VWXGHQWHQ�ZRUGHQ�EHJHOHLG�GRRU�HHQ�EHGULMIVFRDFK��
'H]H�FRDFK�LV�GH�YHUWHJHQZRRUGLJHU YDQ�KHW�EHGULMI�RI�
]RUJLQVWHOOLQJ�GLH�KHW�YUDDJVWXN�LQGLHQW��'H�FRDFK�KRXGW�LQ�
GH�JDWHQ�RI�GH�YRRUWJDQJ�LQ�OLMQ�LV�PHW�ZDW�HU�YHUZDFKW�
ZRUGW�

x (U�]XOOHQ�UHJHOPDWLJ�WXVVHQWLMGVH�HYDOXDWLHPRPHQWHQ�]LMQ�
ZDDULQ�GH�YRRUWJDQJ�PHW�KHW�LQEUHQJHQGH�EHGULMI�RI�
]RUJLQVWHOOLQJ�EHVSURNHQ�NDQ�ZRUGHQ�HQ�]R�QRGLJ�
DDQJHSDVW�NDQ�ZRUGHQ�

2QYROGRHQGH�VWXGHQWHQ� x 'RRU�HHQ�YHUSOLFKW�YDN�WH�LQWURGXFHUHQ�LQ�KHW�HHUVWH�MDDU�
YDQ�KHW�PER�UDNHQ�VWXGHQWHQ�DO�EHNHQG�PHW�]RUJ�HQ�
WHFKQRORJLH��'H�YHUZDFKWLQJ�LV�GDW�]LM�KLHUGRRU�VQHOOHU�
JHwQWHUHVVHHUG�]XOOHQ�]LMQ�LQ�KHW�WKHPD�YDQ�KHW�3UDFWRUDDW�
DOV�]H�LQ�KHW�GHUGH�RI�YLHUGH�MDDU�]LWWHQ�

x 6WXGHQWHQ�YDQ�GH�]RUJ�HQ�ZHO]LMQVRSOHLGLQJHQ�]XOOHQ�DFWLHI�
ZRUGHQ�EHQDGHUG�PHW�GH�YUDDJ�RI�]LM�PHH�ZLOOHQ�ZHUNHQ�
DDQ�GLW�SURJUDPPD��2RN�ELM�GH�OHFWRUDWHQ�RS�KHW�KER�]DO�
H[WUD�DDQGDFKW�EHVWHHG�ZRUGHQ�RP�VWXGHQWHQ�HQWKRXVLDVW�
WH�PDNHQ�


