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5HNHQUHVXOWDWHQ�YHUEHWHUHQ
$XWHXUV
'HEELH�'XVVHO
3DXO�.LUVFKQHU
3HWHU�/DQJHUDN
:LHG�5XLMVVHQDDUV
-DDS�9HUVIHOW
/RHN�=RQQHQEHUJ
0LUDQGH�1HLMQHQV

:DDU�ORSHQ�VFKROHQ�WHJHQDDQ�DOV�]LM�KXQ�UHNHQUHVXOWDWHQ�ZLOOHQ�YHUVWHUNHQ"�+HW�VWUXLNHOEORN
OLJW�YDDN�ELM�JHEUHNNLJH�DXWRPDWLVHULQJ�YDQ�UHNHQEHZHUNLQJHQ�YDQ�OHHUOLQJHQ��$FKW
SUDNWLVFKH�KDQGYDWWHQ�NXQQHQ�ELMGUDJHQ�DDQ�DXWRPDWLVHULQJ�HQ�GDDUPHH�DDQ�EHWHUH
UHNHQUHVXOWDWHQ�

$O�LQ������FRQVWDWHHUGH�GH�,QVSHFWLH�YDQ�KHW�2QGHUZLMV�GDW�VFKROHQ�GLH�ELM�KHW�UHNHQHQ
LQ]HWWHQ�RS�KHW�YHUVWHUNHQ�YDQ�KHW�DXWRPDWLVHUHQ��PHW�KXQ�OHHUOLQJHQ�EHWHUH�UHVXOWDWHQ
ERHNHQ��'LW�LV�WH�YHUNODUHQ�YDQXLW�WKHRULH�RYHU�GH�ZHUNLQJ�YDQ�KHW�JHKHXJHQ��/HUHQ�UHNHQHQ
LV�HHQ�VWHUN�RSHHQYROJHQG�SURFHV��ZDDUELM�HHUGHU�RSJHGDQH�NHQQLV�YRRUZDDUGHOLMN�LV�YRRU
GH�YROJHQGH�VWDS�QDDU�FRPSOH[HUH�EHZHUNLQJHQ��+HW�ZHUNJHKHXJHQ�VSHHOW�GDDUELM�HHQ
EHODQJULMNH�URO��PDDU�LV�EHSHUNW�LQ�RPYDQJ�HQ�WLMG�ZDDULQ�KHW�LQIRUPDWLH�NDQ�YDVWKRXGHQ�
:DQQHHU�OHHUOLQJHQ�HHQ�JURRW�GHHO�YDQ�KXQ�ZHUNJHKHXJHQ�JHEUXLNHQ�YRRU�KHW�XLWYRHUHQ
YDQ�HHQYRXGLJH�UHNHQEHZHUNLQJHQ��GDQ�PLVVHQ�]LM�UXLPWH�YRRU�GH�FRPSOH[HUH�SURFHGXUHV�
'RRU�UHNHQEHZHUNLQJHQ�WH�DXWRPDWLVHUHQ��ZRUGW�KHW�ZHUNJHKHXJHQ�RQWODVW�HQ�NRPW�GH
OHHUOLQJ�YHUGHU��'LW�DXWRPDWLVHUHQ�LV�LHWV�DQGHUV�GDQ�fPHPRULVHUHQg��ZDDUELM�GH�OHHUOLQJ�KHW
DQWZRRUG�XLW�KHW�KRRIG�OHHUW��$XWRPDWLVHUHQ�LV�KHW�VWDS�YRRU�VWDS�OHUHQ�YDQ�HHQ
UHNHQSURFHGXUH�RS�EDVLV�YDQ�LQ]LFKW��HQ�GH]H�SURFHGXUH�FRUUHFW�HQ�YORW�OHUHQ�WRHSDVVHQ�
9RRUGDW�HHQ�OHHUOLQJ�HHQ�DQWZRRUG�KHHIW�RS�HHQ�VRP�YRHUW�GH]H�VQHO�HQNHOH�fLQJHVOHWHQg
GHQNVWDSSHQ�XLW��'LW�DUWLNHO�ELHGW�OHHUNUDFKWHQ�KDQGYDWWHQ�RP�KHW�DXWRPDWLVHUHQ�LQ�KXQ
UHNHQOHVVHQ�WH�YHUVWHUNHQ�HQ�GDDUPHH�OHHUOLQJHQ�HHQ�VWHYLJ�IXQGDPHQW�WH�ELHGHQ�YRRU�KXQ
UHNHQRQWZLNNHOLQJ�

$FKW�KDQGYDWWHQ�GLH�DXWRPDWLVHUHQ�YHUVWHUNHQ
8LW�ZHWHQVFKDSSHOLMN�RQGHU]RHN�EOLMNW�GDW�HU�DFKW�KDQGYDWWHQ�]LMQ�GLH�KHW�PHHVWH�HkHFW
KHEEHQ�RS�DXWRPDWLVHULQJ�YDQ�UHNHQEHZHUNLQJHQ�bQ�ERYHQGLHQ�SUDNWLVFK�WRHSDVEDDU�]LMQ
�:LFNHQGRUk�HW�DO����������'H]H�KDQGYDWWHQ��]LH�lJXXU����NXQQHQ�HONDDU�LQ�VDPHQKDQJ�QRJ
YHUGHU�YHUVWHYLJHQ��'H�HHUVWH�GULH�KDQGYDWWHQ�]LMQ�JHULFKW�RS�VFKRROEHOHLG��GH�DQGHUH�YLMI
RS�KHW�YHUVWHUNHQ�YDQ�UHNHQOHVVHQ�LQ�GH�NODV��:H�ZHUNHQ�KLHURQGHU�bbQ�KDQGYDW�YRRU
VFKRROEHOHLG�HQ�bbQ�YRRU�LQ�GH�NODV�YHUGHU�XLW�HQ�EHVWHGHQ�WHQ�VORWWH�DDQGDFKW�DDQ�GH�URO
YDQ�PRWLYDWLH�



*HGRZQORDG�YDQ�-6:�QO�RS�������������b�-6:�QO

)LJXXU���e�$FKW�KDQGYDWWHQ�YRRU�KHW�YHUVWHUNHQ�YDQ�KHW�DXWRPDWLVHUHQ�YDQ
UHNHQYDDUGLJKHGHQ��EURQ��6WLFKWLQJ�OHHU.5$&+7�

+DQGYDW����(cFLbQWH�UHNHQSURFHGXUHV��VFKRROEHOHLG�
/HHUOLQJHQ�GLH�PRHLWH�KHEEHQ�PHW�UHNHQHQ��KHEEHQ�YDDN�UHNHQSURFHGXUHV�QLHW
JHDXWRPDWLVHHUG�HQ�EOLMNHQ�GRRU�HHQ�WHNRUW�DDQ�JHDXWRPDWLVHHUGH�UHNHQNHQQLV�WH�NLH]HQ
YRRU�FRPSOH[H�UHNHQSURFHGXUHV��=H�JHEUXLNHQ�LQHmFLcQWH�RPZHJHQ�ZDW�IRXWHQ�PDNHQ�LQ
GH�KDQG�ZHUNW��2S�VFKRROQLYHDX�LV�KHW�GDDURP�EHODQJULMN�RP�DOV�WHDP�YRRU�bbQ�SURFHGXUH
WH�NLH]HQ�SHU�UHNHQEHZHUNLQJ�HQ�GH]H�DOV�VWDQGDDUG�DDQ�WH�ELHGHQ��KDQGYDW�����'RRU�WH
NLH]HQ�YRRU�HHQ�fHmFLcQWHg�SURFHGXUH�ZRUGW�KHW�ZHUNJHKHXJHQ�PLQGHU�EHODVW��(HQ
YRRUEHHOG�YDQ�HHQ�PLQGHU�HQ�PHHU�HmFLcQWH�SURFHGXUH�VWDDW�XLWJHZHUNW�LQ�KHW�NDGHU�ELM
lJXXU���

9RRUEHHOG�YDQ�HHQ�FRPSOH[H�HQ�HHQ�HcFLbQWH�SURFHGXUH�ELM�GH�VRP������

&RPSOH[H�VSOLWVSURFHGXUH��'H�OHHUOLQJ�VSOLWVW�������LQ�������HQ������'DDUQD�UHNHQW�GH
OHHUOLQJ�����XLW�WRW���HQ�YRHJW�KHW�WLHQWDO��GH�f�g��WRH�HQ�NRPW�WRW�����9HUYROJHQV�UHNHQW�GH
OHHUOLQJ�����XLW�GRRU�ZHHU�WH�VSOLWVHQ����� ���HQ����� ����'H�WXVVHQUHVXOWDWHQ����HQ���
WHOW�GH�OHHUOLQJ�RS�GRRU�QRJ�HHQ�NHHU�WH�VSOLWVHQ������� ���HQ����� ����,Q�WRWDDO�]LMQ�GLW
]HYHQ�VWDSSHQ�

(cFLbQWH�ULMJSURFHGXUH��'H�OHHUOLQJ�ULMJW�������GRRU�������GLUHFW�XLW�WH�UHNHQHQ�WRW����
9HUYROJHQV�WHOW�GH�OHHUOLQJ�ELM����KHW�UHVWDQW���RS�WRW�����,Q�WRWDDO�]LMQ�GLW�WZHH�VWDSSHQ�
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)LJXXU���e�'H�VRP�������RS�WZHH�PDQLHUHQ�XLWJHUHNHQG

'H�FRPSOH[H�SURFHGXUH�XLW�KHW�YRRUEHHOG�NHQW�]HYHQ�VWDSSHQ��EHODVW�KHW�ZHUNJHKHXJHQ
]ZDDUGHU�HQ�JHHIW�PHHU�NDQV�RS�IRXWHQ��0HW�GH�HmFLcQWH�SURFHGXUH�NDQ�GH�OHHUOLQJ�GH�VRP
LQ�WZHH�VWDSSHQ�RSORVVHQ��$QGHUH�YRRUGHOHQ�YRRU�KHW�NLH]HQ�YRRU�bbQ�SURFHGXUH�YRRU
DXWRPDWLVHUHQ��GH�OHHUOLQJ�KRHIW�YHUVFKLOOHQGH�SURFHGXUHV�QLHW�HHUVW�WH�YHUJHOLMNHQ��ZDW�GH
EHODVWLQJ�YDQ�KHW�ZHUNJHKHXJHQ�YHUGHU�YHUPLQGHUW��%RYHQGLHQ�NXQ�MH�DOV�OHHUNUDFKW�IRXWHQ
LQ�GH�SURFHGXUH�VQHOOHU�RSVSRUHQ��7HQ�VORWWH�GRHQ�OHHUOLQJHQ�HHUGHU�VXFFHVHUYDULQJHQ�RS�
ZDW�KXQ�PRWLYDWLH�WHQ�JRHGH�NRPW�
:DQQHHU�MH�DOV�WHDP�PHW�GLW�HHUVWH�KDQGYDW�DDQ�GH�VODJ�ZLO��GDQ�OHJ�MH�VFKRROEUHHG�GH
DIVSUDNHQ�YDVW�RYHU�ZHONH�SURFHGXUHV�MH�KDQWHHUW�SHU�UHNHQEHZHUNLQJ��HQ�LQ�ZHON�OHHUMDDU
GH�LQVWUXFWLH�SODDWVYLQGW��$OOH�WHDPOHGHQ�SDVVHQ�YHUYROJHQV�GH]H�EDVLVSURFHGXUHV�WRH��9RRU
OHHUOLQJHQ�GLH�GH]H�SURFHGXUHV�VQHO�RQGHU�GH�NQLH�NULMJHQ�YRHJ�MH�DOWHUQDWLHYH�SURFHGXUHV
WRH��]RGDW�]LM�RRN�OHUHQ�RP�NULWLVFK�WH�GHQNHQ�GRRU�SURFHGXUHV�WH�YHUJHOLMNHQ��'H�HLJHQ
UHNHQPHWKRGH�YRUPW�YDDN�HHQ�JRHGH�HQ�UXLPH�EDVLV�YRRU�GH�NHX]HV�GLH�MXOOLH�PDNHQ�YRRU
GLW�EHOHLG�

+DQGYDW����.ZDOLWHLW�UHNHQLQVWUXFWLH��YHUVWHUNHQ�UHNHQOHV�LQ�GH�NODV�
9RRU�HONH�OHHUOLQJ�LV�KHW�YDQ�EHODQJ�GDW�OHHUNUDFKWHQ�NZDOLWDWLHI�JRHGH�LQVWUXFWLHV�JHYHQ�
PDDU�YRRU�OHHUOLQJHQ�GLH�ODJHU�SUHVWHUHQ��PDDNW�HHQ�HkHFWLHYH�OHHUNUDFKW�KHW�JURRWVWH
YHUVFKLO��%DEX�	�0HQGUR���������(HQ�NZDOLWDWLHI�JRHGH�LQVWUXFWLH�EHYDW�HHQ�DDQWDO
NHQPHUNHQ�GLH�JHEDVHHUG�]LMQ�RS�GH�WLHQ�LQVWUXFWLHSULQFLSHV�YDQ�5RVHQVKLQH��GLH�YHHO
VFKROHQ�NHQQHQ�DOV��HkHFWLHYH��GLUHFWH�LQVWUXFWLH��5RVHQVKLQH���������'H]H�SULQFLSHV�]LMQ
RQGHU�WH�EUHQJHQ�LQ�YLHU�FDWHJRULHcQ��KHUKDOHQ��YUDJHQ�VWHOOHQ��QLHXZH�FRQFHSWHQ
DDQELHGHQ�HQ�EHJHOHLG�RHIHQHQ��:H�JHYHQ�bbQ�YRRUEHHOG�YRRU�KHUKDOHQ�HQ�bbQ�YRRU
EHJHOHLG�RHIHQHQ�



*HGRZQORDG�YDQ�-6:�QO�RS�������������b�-6:�QO

/HUHQ�UHNHQHQ�LV�HHQ�VWHUN�RSHHQYROJHQG�SURFHV��ZDDUELM�HHUGHU�RSJHGDQH�NHQQLV
YRRUZDDUGHOLMN�LV�YRRU�GH�YROJHQGH�VWDS�QDDU�FRPSOH[HUH�EHZHUNLQJHQ

���+HUKDOHQ
+HUKDOHQ�LV�KHW�SULQFLSH�ZDDUELM�OHHUOLQJHQ�GDJHOLMNV��ZHNHOLMNV�HQ�PDDQGHOLMNV�VWRI�RSQLHXZ
YHUZHUNHQ�RS�YHUVFKLOOHQGH�PDQLHUHQ��'DJHOLMNV�KHUKDOHQ�]RUJW�YRRU�KHW�ZHHU�EHVFKLNEDDU
PDNHQ�YDQ�HHUGHU�JHOHHUGH�VWRI�LQ�KHW�ZHUNJHKHXJHQ��HQ�ZHNHOLMNV�HQ�PDDQGHOLMNV
KHUKDOHQ�]RUJW�YRRU�YHUDQNHULQJ�GDDUYDQ�LQ�KHW�ODQJHWHUPLMQJHKHXJHQ��%LM�RSWHOOHQ�HQ
DIWUHNNHQ�WRW����RHIHQHQ�NLQGHUHQ�ELMYRRUEHHOG�GDJHOLMNV�PHW�HHQ�DQGHU�JHWDO�YDQ�GH�GDJ�
HQ�GRHQ�DFWLYLWHLWHQ�DOV�KHW�]HOI�EHGHQNHQ�YDQ�RSJDYHQ�ELM�GLW�JHWDO��f%HGHQN�]RYHHO
PRJHOLMN�VRPPHQ�ZDDUELM�KHW�DQWZRRUG����LVg���KHW�PDNHQ�YDQ�VWLSVRPPHQ������i� �����
YHUKDDOWMHVVRPPHQ�RI�KHW�]HWWHQ�YDQ�GH�EHZHUNLQJ�RS�KHW�UHNHQUHN��f5HNHQ�GH]H�VRP�XLW�
�������ZHONH�VWDSSHQ�]HW�MH�RS�KHW�UHNHQUHN"g���'DDUELM�LV�HU�VSHFLDDO�DDQGDFKW�YRRU�GH
fODVWLJHg�VSURQJHQ�RYHU�KHW�WLHQWDO��'H]HOIGH�DFWLYLWHLWHQ�ODDW�MH�ZHNHOLMNV�HQ�PDDQGHOLMNV
WHUXJNRPHQ�ZDDUELM�HHQ�VSHOHOHPHQW�NDQ�ZRUGHQ�LQJH]HW��]RDOV�KHW�JRRLHQ�PHW
GREEHOVWHQHQ�WRWGDW�MH�KHW�JHZHQVWH�JHWDO�KHEW�EHUHLNW�LQ�KHW�PLQVWH�DDQWDO�ZRUSHQ��RI�KHW
URQGVSHOHQ�YDQ�HHQ�EDO�ZDDUELM�GH�OHHUOLQJ�YORW�HHQ�EHZHUNLQJ�PRHW�QRHPHQ�ELM�GH
XLWNRPVW�
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9RRU�HONH�OHHUOLQJ�LV�KHW�YDQ�EHODQJ�GDW�OHHUNUDFKWHQ�JRHGH�LQVWUXFWLHV�JHYHQ��9RRU
NLQGHUHQ�GLH�ODJHU�SUHVWHUHQ��PDDNW�HHQ�HkHFWLHYH�OHHUNUDFKW�KHW�JURRWVWH�YHUVFKLO

���%HJHOHLG�LQRHIHQHQ
+HW�EHJHOHLG�LQRHIHQHQ�GRH�MH�GRRU�GH�OHVVWRI�LQ�NOHLQH�VWXNMHV�DDQ�WH�ELHGHQ�HQ�VWHHGV�WH
FRQWUROHUHQ�RI�GH�OHHUOLQJHQ�GH�VWRI�EHJULMSHQ��'LW�LV�EHODQJULMN�HQHU]LMGV�RP�WH�]RUJHQ�GDW
OHHUOLQJHQ�QLHW�NOHP�NRPHQ�WH�]LWWHQ�RI�]LFK�YHUNHHUGH�SURFHGXUHV�HLJHQ�PDNHQ�HQ
DQGHU]LMGV�RP�]HNHU�WH�VWHOOHQ�GDW�OHHUOLQJHQ��OLHIVW��JHHQ�IRXWHQ�PDNHQ�HQ�]HOIYHUWURXZHQ
RSERXZHQ��%LM�KHW�SODDWVHQ�YDQ�HHQ�JHWDO�RS�GH�JHWDOOHQOLMQ�WRW�������ELMYRRUEHHOG��NXQ�MH
YROJHQV�KHW�*ULPP�PRGHO�JHEUXLN�PDNHQ�YDQ�GH�IDVHV�fLN�ZLM�MXOOLH�MLMg��$OV�OHHUNUDFKW�PRGHO
MH�HHUVW�]HOI��fLNg���GDQ�]HW�MH�GH�VWDSSHQ�PHW�DO�MH�OHHUOLQJHQ��fZLMg���YHUYROJHQV�ODDW�MH
RHIHQHQ�LQ�WZHHWDOOHQ��fMXOOLHg��HQ�WHQ�VORWWH�RHIHQHQ�GH�OHHUOLQJHQ�LQGLYLGXHHO��fMLMg���,Q�GH
fMXOOLHg�IDVH�YUDDJ�MH�ELMYRRUEHHOG�GH�OHHUOLQJHQ�LQ�WZHHWDOOHQ�WH�RHIHQHQ�PHW�DOV�RSGUDFKW�
f*HHI�HONDDU�HHQ�JHWDO�HQ�]RHN�GDW�RS�GH�JHWDOOHQOLMQ��ZDDUELM�MH�GDW�GRHW�RS�GH�PDQLHU�GLH
ZH�QHW�NODVVLNDDO�VDPHQ�KHEEHQ�JHGDDQ�g�,Q�GH�fMLMg�IDVH�EUHQJ�MH�YHHO�YDULDWLH�DDQ�LQ�GH
RHIHQLQJ��-H�JHEUXLNW�QX�]RZHO�SURGXFWYUDJHQ��f:HON�JHWDO�VWDDW�HU�ELM�KHW�YUDDJWHNHQ�RS
GH]H�JHWDOOHQOLMQ"g�RI�f:DDU�VWDDW�RQJHYHHU�JHWDO�����RS�GH]H�JHWDOOHQOLMQ�PHW�HQNHO
KRQGHUGWDOOHQ"g��DOV�SURFHVYUDJHQ��ELMYRRUEHHOG�f7HNHQ�RS�GH�JHWDOOHQOLMQ�KRH�MH�ELM����
NRPW�RS�GH�JHWDOOHQOLMQg��

'H�URO�YDQ�PRWLYDWLH
-H�]XOW�DOV�OHHUNUDFKW�YDVW�HUYDUHQ�GDW�OHHUOLQJHQ�QLHW�DOWLMG�JHPRWLYHHUG�]LMQ�RP�DDQ�GH�VODJ
WH�JDDQ�PHW�HHQ�ODVWLJH�UHNHQVRP��6RPPLJH�OHHUOLQJHQ�KHEEHQ�ODVW�YDQ�UHNHQDQJVW�HQ
NXQQHQ�EORNNHUHQ��*HOXNNLJ�LV�JHEOHNHQ�GDW�GH�EHODQJULMNVWH�PRWLYDWRU�YRRU�OHHUOLQJHQ�KHW
�VXFFHV�YDQ�KHW��OHUHQ�]HOI�LV��0XLMV���������'RRU�KHW�WRHSDVVHQ�YDQ�bbQ�RI�PHHU�YDQ�GH
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DFKW�KDQGYDWWHQ�YRRU�DXWRPDWLVHUHQ�EHJULMSHQ�OHHUOLQJHQ�GH�DDQJHERGHQ
UHNHQEHZHUNLQJHQ�EHWHU�HQ�OHUHQ�]LM�GH]H�YORW�HQ�IRXWORRV�XLW�WH�YRHUHQ��+LHUGRRU�GRHQ�]LM
VXFFHVHUYDULQJHQ�RS��ZDW�KXQ�PRWLYDWLH�SRVLWLHI�NDQ�EHdQYORHGHQ��3RVLWLHYH�IHHGEDFN�YDQ
MRX�DOV�OHHUNUDFKW�]RUJW�HUYRRU�GDW�OHHUOLQJHQ�PHHU�]HOIYHUWURXZHQ�RQWZLNNHOHQ�HQ
FRPSOH[HUH�EHZHUNLQJHQ�DDQNXQQHQ��=R�ELHG�MH�KHQ�GH�NDQVHQ�YRRU�HHQ�VXFFHVYROOH
UHNHQWRHNRPVW�

/LWHUDWXXUOLMVW

h�2QGHUZLMVLQVSHFWLH���������$XWRPDWLVHUHQ�EDVLVEHZHUNLQJHQ�ELM�UHNHQHQ�HQ�ZLVNXQGH
h�%DEX��6���	�0HQGUR��5����������7HDFKHU�DFFRXQWDELOLW\��+/0�EDVHG�WHDFKHU�HkHFWLYHQHVV
LQGLFHV�LQ�WKH�LQYHVWLJDWLRQ�RI�WHDFKHU�HkHFWV�RQ�VWXGHQW�DFKLHYHPHQW��6WXGLH
JHSUHVHQWHHUG�RS�GH�$(5$�$QQXDO�&RQIHUHQFH��&KLFDJR��,/��9HUHQLJGH�6WDWHQ�
h�5RVHQVKLQH��%���3ULQFLSOHV�RI�,QVWUXFWLRQ���������KWWSV���ELW�O\��W&+�5\
h�,QVSHFWLH�YDQ�KHW�2QGHUZLMV����������$XWRPDWLVHUHQ�ELM�UHNHQHQ�HQ�ZLVNXQGH�
KWWSV���ELW�O\��J5P*(L
h�0XLMV��5�����������MXOL���0RWLYDWLRQ�DQG�OHDUQLQJ��ZKDW�FRPHV�lUVW"�(GXFDWLRQ�5XPLQDWLRQV�
KWWSV���ELW�O\��XKN�;�j�KWWSV���ELW�O\��XKN�;�
h�5RVHQVKLQH��%����������3ULQFLSOHV�RI�LQVWUXFWLRQ��(GXFDWLRQDO�3UDFWLFHV�6HULHV�����
h�6WLFKWLQJ�OHHU.5$&+7���]��G����$FKW�SUDNWLVFKH�KDQGYDWWHQ�RS�VFKRRO�HQ�LQ�GH�OHV�YRRU
EHWHU�UHNHQRQGHUZLMV��KWWSV���ELW�O\��9.T:8+

https://bit.ly/2tCH1Ry
https://bit.ly/3gRmGEi
https://bit.ly/3uhk9X1
https://bit.ly/3VKqWUH

