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$� .RQVHS�'DVDU�.HSHUDZDWDQ�*DZDW�'DUXUDW 

.HSHUDZDWDQ� JDZDW� GDUXUDW� �(PHUJHQF\� 1XUVLQJ��

PHUXSDNDQ� SHOD\DQDQ� NHSHUDZDWDQ� \DQJ� NRPSUHKHQVLI�

GLEHULNDQ� NHSDGD� SDVLHQ� GHQJDQ� LQMXUL� DNXW� DWDX� VDNLW� \DQJ�

PHQJDQFDP� NHKLGXSDQ� PDQXVLD�� 3HUDZDW� JDZDW� GDUXUDW�

PHQJKXEXQJNDQ� SHQJHWDKXDQ� GDQ� NHWHUDPSLODQ� XQWXN�

PHQDQJDQL� UHVSRQ� SDVLHQ� SDGD� UHVXVLWDVL�� V\RN�� WUDXPD��

NHWLGDNVEDLODQ� PXOWLV\VWHP�� NHUDFXQDQ� GDQ� NHJDZDWDQ� \DQJ�

PHQJDQFDP�MLZD�ODLQQ\D��.HSHUDZDWDQ�JDZDW�GDUXUDW�DGDODK�

SHOD\DQDQ� NHSHUDZDWDQ� \DQJ� GLEHULNDQ� SDGD� SDVLHQ� GHQJDQ�

NHEXWXKDQ�XUJHQ�GDQ�NULWLV��1DPXQ�8QLW�JDZDW�GDUXUDW�GDQ�

NOLQLN� NHGDUXUDWDQ� VHULQJ� GL� JXQDNDQ� XQWXN� PDVDODK� \DQJ�

WLGDN� XUJHQ�� .HPXGLDQ� ILORVRIL� WHQWDQJ� NHSHUDZDWDQ� JDZDW�

GDUXUDW�PHQMDGL�OXDV��NHGDUXUDWDQ�\DLWX�DSDSXQ�\DQJ�GLDODPL�

SDVLHQ� DWDX� NHOXDUJD� KDUXV� GL� SHUWLPEDQJNDQ� VHEDJDL�

NHGDUXUDWDQ�� .HSHUDZDWDQ� GDUXUDW� PHOLEDWNDQ� SHUDZDWDQ�

HSLVRGLF�GHQJDQ�PDVDODK�.HVHKDWDQ�ILVLN�GDQ��DWDX�SVLNRORJLV�

\DQJ�GLDNLEDWNDQ�FHGHUD�GDQ�DWDX�SHQ\DNLW��ELDVDQ\D�DNXW��GDQ�

PHPHUOXNDQ� SHQ\HOLGLNDQ� GDQ� LQWHUYHQVL� OHELK� ODQMXW� GDQ�

VHJHUD�� .XOLDK� GDODP� NHSHUDZDWDQ� GDUXUDW� LQL� PHQFDNXS�

HOHPHQ�HOHPHQ� SHQWLQJ� \DQJ� GLSHUOXNDQ� XQWXN� PHPEHULNDQ�
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6HMDXK� SHQJHWDKXDQ� VD\D� KLQJJD� -DQXDUL� ������ LVWLODK�

´6LVWHP�3HQDQJJXODQJDQ�*DZDW�'DUXUDU�7HUSDGXµ��63*'7��WLGDN�

VHFDUD� NKXVXV� PHUXMXN� SDGD� VXDWX� SURJUDP� DWDX� V\VWHP� \DQJ�

XPXP� GLDNXL� VHFDUD� OXDV�� 1DPXQ�� GDSDW� GLDVXPVLNDQ� EDKZD�

LVWLODK�WHUVHEXW�PHQFDNXS�8SD\D�SHQDQJJXODQJDQ�JDZDW�GDUXUDW�

\DQJ� WHULQWHJUDVL�GDQ� WHUNRRUGLQDVL�� 6HULQJNDOL��SHQDQJJXODQJDQ�

JDZDW� GDUXUDW� PHOLEDWNDQ� EHUEDJDL� SLKDN�� VHSHUWL� SHPHULQWDK��

/HPEDJD� SHQDQJJXODQJDQ� EHQFDQD�� EDGDQ� NHDPDQDQ�� OD\DQDQ�

.HVHKDWDQ�� RUJDQLVDVL� QRQ�SHPHULQWDK�� GDQ� 0DV\DUDNDW� XPXP��

8SD\D� WHUSDGX� GDQ� NRRUGLQDVL� \DQJ� EDLN� DQWDU� /HPEDJD� GDQ�

RUJDQLVDVL� LQL� VDQJDW� SHQWLQJ� XQWXN� PHUHVSRQ� JDZDW� GDUXUDW�

GHQJDQ�FHSDW�GDQ�HIHNWLI�� 

%HEHUDSD�NRPSRQHQ�\DQJ�PXQJNLQ� WHUFDNXS�GDODP�VXDWX�

6LVWHP�3HQDQJJXODQJDQ�*DZDW�'DUXUDU�7HUSDGX��63*'7��GDSDW�

PHOLEDWNDQ� 

�� 3HUHQFDQDDQ� GDQ� 3HUVLDSDQ�� 0HQ\XVXQ� UHQFDQD� WDQJJDS�

GDUXUDW��WHUPDVXN�LGHQWLILNDVL�ULVLNR��DORNDVL�VXPEHU�GD\D��GDQ�

SHODWLKDQ�XQWXN�SHUVRQHO�SHQDQJJXODQJDQ�EHQFDQD� 

�� 3HQJDZDVDQ�GDQ�.RRUGLQDVL��0HPEDQJXQ�PHNDQLVPH�XQWXN�

PHQJDZDVL� GDQ� PHQJNRRUGLQDVLNDQ� UHVSRQ� GDUXUDW� DQWDUD�

EHUEDJDL�SLKDN�\DQJ�WHUOLEDW� 



26 

 

ASPEK LEGAL ETIK 

KEPERAWATAN 

GAWAT DARURAT 

%$%� 

��$63(.�/(*$/�(7,.�.(3(5$:$7$1�*$:$7�'$585$7  

 

 

3UDNWLN� NHSHUDZDWDQ� GDODP� VLWXDVL� JDZDW� GDUXUDW�

PHOLEDWNDQ� VHMXPODK� DVSHN� OHJDO� GDQ� HWLND� \DQJ� KDUXV�

GLSHUKDWLNDQ� ROHK� SDUD� SHUDZDW�� %HULNXW� DGDODK� EHEHUDSD� DVSHN�

OHJDO�GDQ�HWLND�NHSHUDZDWDQ�JDZDW�GDUXUDW� 

 

$VSHN�/HJDO� 

�� 6WDQGDU�3UDNWLN�3URIHVLRQDO� 

D� 3HUDZDW� GLKDUDSNDQ� XQWXN� PHQJLNXWL� VWDQGDU� SUDNWLN�

SURIHVVLRQDO�\DQJ�WHODK�GLWHWDSNDQ�ROHK�EDGDQ�NHSHUDZDWDQ�

VHWHPSDW��DWDX�QDVLRQDO� 

E� 3HODQJJDUDQ� VWDQGDU� WHUVHEXW� GDSDW� PHQJDNLEDWNDQ�

7LQGDNDQ�KXNXP�WHUKDGDS�SHUDZDW�\DQJ�EHUVDQJNXWDQ� 

�� /LVHQVL�GDQ�6HUWLILNDVL� 

D� 3HUDZDW�KDUXV�PHPLOLNL�OLVHQVL�\DQJ�VDK�GDQ�VHUWLILNDVL�\DQJ�

GLSHUOXNDQ� XQWXN� PHOLEDWNDQ� GLUL� GDODP� SUDNWLN�

NHSHUDZDWDQ�JDZDW�GDUXUDW� 

E� 0HODNXNDQ� SUDNWLN� WDQSD� OLVHQVL� GDSDW� PHQ\HEDENDQ�

NRQVHNXHQVL�KXNXP� 
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8QWXN�PHPEXDW�SHQJNDMLDQ�DZDO�SHUZDWDQ�JDZDW�GDUXUDW��

VDQJDW� HQWLQJ� XQWXN�PHPSHUWLPEDQJNDQ� EHUEDJDL� DVSHN� VHSHUWL�

SURVHV� SHQJNDMLDQ� NHSHUDZDWDQ�� SHUDQ� WHQDJD� .HVHKDWDQ�

SURIHVVLRQDO�� GDQ�PDQDMHPHQ� NRQGLVL� NULWLV�� 3HQJNDMLDQ� WHUVHEXW�

KDUXV� PHQFDNXS� GHWHNVL� GLQL�� NHWHUDPSLODQ� EHUSLNLU� NULWLV�� GDQ�

UHVSRQV� \DQJ� FHSDW� WHUKDGDS� VLWXDVL� GDUXUDW� �3pDUFH�� �������

3HQWLQJQ\D� GHWHNVL� GLQL� PHODOXL� SHQLODLDQ� \DQJ� WHSDW� XQWXN�

PHQJXUDQJL� NHPXQJNLQDQ� SHQXUXQDQ� NRQGLVL� SDVLHQ� \DQJ�

PHQJDUDK� SDGD� NHJDZDWGDUXUDWDQ� �$QJNDVD� HW� DO��� �������

3HQJNDMLDQ� DZDO� GDODP� NHSHUDZDWDQ� JDZDW� GDUXUDW�PHUXSDNDQ�

/DQJNDK�SHQWLQJ�GDODP�PHPEHULNDQ�SHUDZDWDQ�\DQJ�WHSDW�ZDNWX�

GDQ�HIHNWLI�NHSDGD�SDVLHQ�GDODP�VLWXDVL�JDZDW�GDUXUDW��3HQJNDMLDQ�

LQL�ELDVDQ\D�GLODNXNDQ�SDGD�VDDW�SDVLHQ�WLED�GL�XQLW�JDZDW�GDUXUDW�

GDQ� PHOLEDWNDQ� SHQGHNDWDQ� VLVWHPDWLV� XQWXN� PHQJXPSXONDQ�

LQIRUPDVL� GHQJDQ� FHSDW�� 7XMXDQ� XWDPD� GDUL� SHQJNDMLDQ� DZDO�

DGDODK� XQWXN� PHQJLGHQWLILNDVL� NRQGLVL� \DQJ� PHQJDQFDP� MLZD��

PHPSULRULWDVNDQ�SHUDZDWDQ��GDQ�PHQVWDELONDQ�SDVLHQ��%HULNXW�LQL�

DGDODK� JDULV� EHVDU� SHQLODLDQ� DZDO� GDODP� NHSHUDZDWDQ� JDZDW�

GDUXUDU��\DQJ�VHULQJ�GLVHEXW�VHEDJDL�SHQGHNDWDQ�´$%&µ� 
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$� 'HILQLVL 

%DQWXDQ� +LGXS� 'DVDU� �%+'�� DGDODK� VHUDQJNDLDQ�

LQWHUYHQVL� GDUXUDW� \DQJ� EHUWXMXDQ� PHQ\HODPDWNDQ� Q\DZD�

RUDQJ�\DQJ�PHQGHULWD�SHQ\DNLW�\DQJ�PHQJDQFDP� MLZD��%+'�

GDSDW�GLJXQDNDQ�GDODP�VHJDOD�KDO�PXODL�GDUL�VHUDQJDQ�MDQWXQJ�

KLQJJD�NHFHODNDDQ�PRELO��%+'�GDSDW�GLODNXNDQ�ROHK�VLDSD�VDMD��

WLGDN� KDQ\D� SHWXJDV� OD\DQDQ� NHVHKDWDQ� GDQ� SHWXJDV�

SHUWRORQJDQ�SHUWDPD��GDQ�GDSDW�PHPEHULNDQ�SHUEHGDDQ�EHVDU�

GDODP�PHQ\HODPDWNDQ� Q\DZD� VHVHRUDQJ�� %HEHUDSD� SHQ\DNLW��

VHSHUWL� VHUDQJDQ� MDQWXQJ� GDQ� VHVDN� QDSDV�� PHPHUOXNDQ�

LQWHUYHQVL� FHSDW� GDQ� HIHNWLI� XQWXN� PHQ\HODPDWNDQ� Q\DZD�

NRUEDQ�KLQJJD�EDQWXDQ�PHGLV�SURIHVLRQDO�WLED��.HWHUODPEDWDQ�

SHPEHULDQ�%+'�GDSDW�EHUDNLEDW�IDWDO�2OHK�NDUHQD�LWX��SHQWLQJ�

XQWXN�PHQJHWDKXL�GDQ�PHPDKDPL�ODQJNDK�ODQJNDK�WHSDW�\DQJ�

KDUXV� GLDPELO� MLND� WHUMDGL� NHDGDDQ� GDUXUDW� �.HPHQWHULDQ�

.HVHKDWDQ�5HSXEOLN�,QGRQHVLD�������� 

%DQWXDQ�+LGXS�'DVDU� DGDODK� WLQGDNDQ� \DQJ�GLEHULNDQ�

ROHK� SHWXJDV� NHVHKDWDQ� SDGD� SHUWRORQJDQ� SHUWDPD� \DLWX�

SHQ\HGLD� OD\DQDQ� NHVHKDWDQ�� GDQ� SURIHVLRQDO� NHVHODPDWDQ�

SXEOLN� NHSDGD� VLDSD� VDMD� \DQJ�PHQJDODPL� VHUDQJDQ� MDQWXQJ��

JDQJJXDQ�SHUQDSDVDQ��DWDX�SHQ\XPEDWDQ�VDOXUDQ�QDSDV��+DO�
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SHOCK 
%$%� 

��6+2&. 

 

 

$� 'HILQLVL 

6\RN� DGDODK� LQVXILVLHQVL� SHUHGDUDQ� GDUDK� \DQJ�

PHQ\HEDENDQ� NHWLGDNVHLPEDQJDQ� DQWDUD� VXSODL� RNVLJHQ� NH�

MDULQJDQ�GDQ�NHEXWXKDQ�RNVLJHQ�\DQJ�PHQ\HEDENDQ�JDQJJXDQ�

SHUIXVL� MDULQJDQ�� .DUHQD�PHWDEROLVPH� DQDHURELN� WHUMDGL� SDGD�

MDULQJDQ� \DQJ�PHQ\HEDENDQ�SHPEHQWXNDQ� DVDP� ODNWDW�� \DQJ�

NDGDUQ\D�EHUNRUHODVL�GHQJDQ�SURJQRVLV�GDUL�SDVLHQ�\DQJ�VDNLW�

NULWLV�� 6\RN�GLNODVLILNDVLNDQ� EHUGDVDUNDQ�SURILO� KHPRGLQDPLN�

\DQJ� EHUEHGD�� .DWHJRUL� V\RN� DGDODK� V\RN� KLSRYROHPLN�� V\RN�

GLVWULEXWLI�� V\RN� NDUGLRJHQLN�� GDQ� ODLQQ\D� V\RN� REVWUXNWLI�

MDQWXQJ��$SDNDK�V\RN�GLVHEDENDQ�ROHK�SHUGDUDKDQ��VHSVLV��DWDX�

JDJDO�MDQWXQJ��DQJND�NHPDWLDQ�PHOHELKL����� 

6\RN� DWDX� UHQMDWDQ� GDSDW� PHUXSDNDQ� NHDGDDQ�

WHUGDSDWQ\D�SHQJXUDQJDQ�\DQJ�VDQJDW�EHVDU�GDQ�WHUVHEDU�OXDV�

SDGD� NHPDPSXDQ� SHQJDQJNXWDQ� RNVLJHQ� VHUWD� XQVXU�� XQVXU�

JL]L� ODLQQ\D� VHFDUD� HIHNWLI� NH� EHUEDJDL� MDULQJDQ� 6KRFN� WLGDN�

WHUMDGL�GDODP�ZDNWX�OHELK�ODPD�GHQJDQ�WDQGD�NOLQLV�SHQXUXQDQ�

WHNDQDQ� GDUDK�� GLQJLQ�� NXOLW� SXFDW�� SHQXUXQDQ� FDUGLDF�

RXWSXW�6\RN� \DQJ� WHUMDGL� GDSDW� GLNODVLILNDVLNDQ� PHQMDGL�

EHEHUDSD�EDJLDQ�\DLWX�6\RN�+LSRYROHPLN�DWDX�ROLJHPLN��6\RN�

.DUGLRJHQLN��V\RN�REVWUXNVL�GDQ�GLVWULEXVL�GHQJDQ�PDQLIHVWDVL�
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KETOASIDOSIS 

DIABETIK 

%$%� 

��.(72$6,'26,6�',$%(7,.  

 

 

.HWRDVLGRVLV� GLDEHWLNXP� �'.$�� PHUXSDNDQ� NRPSOLNDVL�

GLDEHWHV�PHOLWXV�\DQJ�NULWLV�GDQ�EHUSRWHQVL�PHQJDQFDP�MLZD��'.$�

DGDODK� NHDGDDQ� GDUXUDW� KLSHUJOLNHPLD� DNXW� \DQJ� SDOLQJ� XPXP�

WHUMDGL� SDGD� LQGLYLGX� GHQJDQ� GLDEHWHV� �'KDWDUL\D� HW� DO��� �������

'.$� GLWDQGDL� GHQJDQ� KLSHUJOLNHPLD�� NHWRQHPLD�� GDQ� DVLGHPLD��

GDQ� GDSDW� PHQ\HEDENDQ� PRUELGLWDV� GDQ� PRUWDOLWDV� \DQJ�

VLJQLILNDQ� MLND� WLGDN� GLWDQJDQL� GHQJDQ� FHSDW� GDQ� HIHNWLI�

�*RVPDQRY�HW�DO���������/LX�HW�DO����������3HQJHORODDQ�'.$�VDQJDW�

SHQWLQJ�XQWXN�PHQFHJDK�NRPSOLNDVL�\DQJ�SDUDK��6DQJDW�SHQWLQJ�

PHQJHQDOL� IDFWRU� ULVLNR� SRWHQVLDO� GDQ� NRPSOLNDVL� \DQJ� WHUNDLW�

GHQJDQ� NHWRDVLGRVLV� GLDEHWLF�� VHSHUWL� HGHPD� VHUHEUDO�� NHFDFDWDQ�

QHXURORJLV�� GDQ� WKURPERVLV� YDVFXODU� �'D\� HW� DO��� ������ /HH� 	�

+ZDQJ�� �������.HWRDVLGRVLV�GLDEHWLF� DGDODK� VXDWX�NRQGLVL�PHGLV�

VHULXV� \DQJ� GDSDW� WHUMDGL� SDGD� SHQGHULWD� GLDEHWHV� \DQJ� WLGDN�

WHUNRQWURO�GHQJDQ�EDLN��.RQGLVL� LQL�ELDVDQ\D� OHELK�XPXP�WHUMDGL�

SDGD�SHQGHULWD�GLDEHWHV�WLSH����WHWDSL�GDSDW�WHUMDGL�SDGD�SHQGHULWD�

GLDEHWHV�WLSH���GDODP�VLWXDVL�WHUWHQWX��.HWRDVLGRVLV�GLDEHWLF�WHUMDGL�

.HWLND�NDGDU�JOXNRVD�GDODP�GDUDK� VDQJDW� WLQJJL� �KLSHUJOLNHPLD��

GDQ� WXEXK� WLGDN� GDSDW� PHQJJXQDNDQ� JOXNRVD� VHEDJDL� VXPEHU�

HQHUJL�NDUHQD�NHNXDUDQJDQ�LQVXOLQ��6HEDJDL�JDQWLQ\D��WXEXK�PXODL�

PHPEDNDU� OHPDN� VHEDJDL� VXPEHU� HQHUJL�� GDQ� SURVHV� LQL�
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NYERI DADA 

(MCI) 

%$%� 

��1<(5,�'$'$��0&,� 

 

 

1\HUL�GDGD�DGDODK� VDODK� VDWX�NHOXKDQ�XWDPD�\DQJ�SDOLQJ�

VHULQJ� WHUMDGL� SDGD� SDVLHQ� \DQJ� GLUDZDW� GL�8QLW� *DZDW�'DUXUDW�

�8*'���%M¡UQVHQ�HW�DO����������,QIDUN�PLRNDUG�DNXW��$0,��GLWDQGDL�

GHQJDQ�Q\HUL�GDGD�\DQJ�WLED�WLED��\DQJ�PHUXSDNDQ�JHMDOD�XWDPD�

�3XWUL� HW� DO��� ������� 5DVD� VDNLWQ\D� PHQHWDS� GDQ� WLGDN� PHUHGD�

EDKNDQ�GHQJDQ�LVWLUDKDW� �6LZL�HW�DO����������6DQJDW�SHQWLQJ�XQWXN�

GLFDWDW�EDKZD�$0,�DGDODK�NRQGLVL�\DQJ�PHQDNXWNDQ��5LINL���������

'LDJQRVLV�$0,�PHOLEDWNDQ�NULWHULD�NKXVXV�� WHUPDVXN�Q\HUL�GDGD�

DNXW�\DQJ�NKDV��SHUXEDKDQ�(.*��GDQ�SHQLQJNDWDQ�HQ]LP�PLRNDUG�

\DQJ�VLJQLILNDQ��6DUL�	�5LDQWR���������3HOHSDVDQ�WURSRQLQ�NH�GDODP�

VLUNXODVL�PHQDQGDNDQ� LQIDUN�PLRNDUG�DNXW� �(NDVXFL�HW�DO����������

*HMDOD�JHMDOD�$0,�GDSDW�PHQ\HEDENDQ�EHUEDJDL�PDQLIHVWDVL�NOLQLV��

VHSHUWL�UDVD�WLGDN�Q\DPDQ�GL�GDGD�VDDW�PHODNXNDQ�DNWLYLWDV�ILVLN��

VHVDN�QDSDV��GDQ�NHOHODKDQ��6UL�HW�DO����������6HODLQ�LWX��$0,�GDSDW�

PHQ\HEDENDQ�NRPSOLNDVL�VHSHUWL�UXSWXUH�VHSWXP�YHQWULNHO��\DQJ�

EHUPDQLIHVWDVL� VHEDJDL� GLVSQHD� GDQ� Q\HUL� GDGD� NKDV�

�0DQJNRHVRHEURWR�HW�DO����������3HQDWDODNVDQDDQ�$0,�PHOLEDWNDQ�

EHUEDJDL�LQWHUYHQVL��WHUPDVXN�LQWHUYHQVL�FRURQHU�SHUNXWDQ�SULPHU�

�3&,�� GDQ� WHUDSL� UHSHUIXVL� �%DPEDUL� HW� DO��� ������� 3&,� SULPHU�

PHUXSDNDQ�SURVHGXU�HPHUJHQVL�\DQJ�SHQWLQJ�XQWXN�$0,��6DUL�	�

5LDQWR�� ������� 6HODLQ� LWX�� SHQJJXQDDQ�PLFUR� 51$� �PL51$�� ����
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TRAUMA 

KEPALA 

%$%� 

��75$80$�.(3$/$ 

 

 

7UDXPD�NHSDOD�DGDODK�FHGHUD�\DQJ�WHUMDGL�SDGD�DUHD�NHSDOD��

WHUPDVXN� WHQJNRUDN�� RWDN�� GDQ� MDULQJDQ� GLVHNLWDUQ\D�� 7UDXPD�

NHSDOD�GDSDW�EHUNLVDU�GDUL�FHGHUD�ULQJDQ�KLQJJD�SDUDK�GDQ�GDSDW�

PHPHUOXNDQ�SHUKDWLDQ�PHGLV�VHJHUD��%HEHUDSD�SHQ\HEDE�XPXP�

WUDXPD� NHSDOD� PHOLSXWL� NHFHODNDDQ� NHQGDUDDQ� EHUPRWRU�� MDWXK��

NHFHODNDDQ�RODKUDJD��DWDX�NHMDGLDQ�ODLQ�\DQJ�PHOLEDWNDQ�GDPSDN�

ODQJVXQJ�SDGD�NHSDOD� 

%HULNXW� DGDODK� EHEHUDSD� JHMDOD� GDQ� 7LQGDNDQ� \DQJ� GDSDW�

WHUNDLW�GHQJDQ�WUDXPD�NHSDOD� 

*HMDOD�7UDXPD�.HSDOD� 

�� 1\HUL�NHSDOD��1\HUL�NHSDOD�GDSDW�PXQFXO�VHJHUD�DWDX�EHEHUDSD�

ZDNWX�VHWHODK�FHGHUD� 

�� 3XVLQJ�DWDX�UDVD�PXDO��SXVLQJ�DWDX�PXDO�GDSDW�WHUMDGL�VHWHODK�

WUDXPD�NHSDOD� 

�� 0XQWDK��PXQWDK� WDQSD� NHWHUDQJDQ� \DQJ� MHODV� GDSDW�PHQMDGL�

WDQGD�WUDXPD�NHSDOD� 

�� .HKLODQJDQ� NHVDGDUDQ�� NHVDGDUDQ� GDSDW� KLODQJ� VHVDDW� DWDX�

OHELK�ODPD� 

�� 3HUXEDKDQ� SHULODNX�� SHUXEDKDQ� GDODP� SHULODNX�� VHSHUWL�

NHELQJXQJDQ�DWDX�SHUXEDKDQ�VXDVDQD�KDWL� 
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LUKA THERMAL DAN 

KEGAWATDARURATAN 

LINGKUNGAN 

�%$%� 

���/8.$�7+(50$/�'$1�.(*$:$7'$585$7$1�/,1*.81*$1  

 

 

7UDXPD�WHUPDO�PHQJDFX�SDGD�NHUXVDNDQ�GDQ�FHGHUD�\DQJ�

GLVHEDENDQ� ROHK� SDSDUDQ� VXKX� HNVWUHP�� EDLN� SDQDV� PDXSXQ�

GLQJLQ�� +DO� LQL� GDSDW� PHQFDNXS� OXND� EDNDU�� UDGDQJ� GLQJLQ��

VHQJDWDQ�SDQDV��KLSRWHUPLD��GDQ�NRQGLVL�WHUNDLW�ODLQQ\D��7UDXPD�

WHUPDO� DGDODK� PDVDODK� \DQJ� PHQJNKDZDWLUNDQ� NDUHQD� SRWHQVL�

ULVLNR�NRUEDQ�SDQDV��WHUXWDPD�VWURNH�SDQDV��7LQJNDW�WUDXPD�WHUPDO�

GLSHQJDUXKL� ROHK� LQWHQVLWDV� GDQ� GXUDVL� SDSDUDQ� VXKX�� 7UDXPD�

WHUPDO�GDSDW�EHUGDPSDN�VHULXV�SDGD�.HVHKDWDQ�GDQ�SURGXNWLYLWDV�

VHVHRUDQJ��VHKLQJJD�VDQJDW�SHQWLQJ�XQWXN�PHQLODL�GDQ�PHPDKDPL�

VHFDUD�DNXUDW�NHWHJDQJDQ�ILVLRORJLV�\DQJ�GLVHEDENDQ�ROHK�WHNDQDQ�

WHUPDO��3DUVRQV�HW�DO����������7UDXPD�WHUPDO�GDSDW�PHQLPEXONDQ�

WDQWDQJDQ�\DQJ�VLJQLILNDQ�EDJL�SHUVRQHO�PLOLWHU�\DQJ�GLWHPSDWNDQ�

GL�OLQJNXQJDQ�\DQJ�SDQDV��5LVLNR�WUDXPD�WHUPDO�GDSDW�GLNXUDQJL�

GHQJDQ� VWUDWHJL� DGDSWDVL� SDQDV� \DQJ� WHSDW�� VHSHUWL� DNOLPDWLVDVL�

EHUWDKDS� GDQ� SURJUHVLI�� 6HODLQ� LWX�� HYROXVL� KHDW� VWURNH�� EHQWXN�

WUDXPD�WHUPDO�\DQJ�SDOLQJ�SDUDK��GLSHQJDUXKL�ROHK�EHUEDJDL�IDFWRU�

WHUPDVXN� SHQLQJNDWDQ� VXKX�� GXUDVL� SDSDUDQ�� LVNHPLD� MDULQJDQ��

KLSRNDOHPLD�� DVLGRVLV� ODNWDW� \DQJ� GLLQGXNVL� ROHK� RODKUDJD��

HQGRWRNVHPLD�� GDQ� DNWLYDVL� NRDJXODVL� LQWUDYDVFXODU�� 0HPDKDPL�

GDQ�PHQJHOROD�WUDXPD�WHUPDO�VHFDUD�HIHNWLI�VDQJDW�SHQWLQJ�XQWXN�

PHOLQGXQJL� LQGLYLGX� GDUL� NRQVHNXHQVL� EHUEDKD\D� GDUL� SDSDUDQ�
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TRAUMA 

THORAKS 

�%$%� 

���75$80$�7+25$.6 

 

 

7UDXPD�WKRUDNV�PHUXMXN�SDGD�FHGHUD�DWDX�NHUXVDNDQ�\DQJ�

WHUMDGL� SDGD� EDJLDQ� WKRUDNV� DWDX� GDGD�� &HGHUD� WKRUDNV� GDSDW�

PHOLEDWNDQ� WXODQJ� UXVXN�� SDUX�SDUX�� MDQWXQJ�� SHPEXOXK� GDUDK��

GDQ� RUJDQ�RUJDQ� ODLQ� GL� GDODP� GDGD�� 7UDXPD� WKRUDNV� GDSDW�

GLVHEDENDQ�ROHK�EHUEDJDL�NHMDGLDQ��VHSHUWL�NHFHODNDDQ�NHQGDUDDQ��

NHFHODNDDQ�RODKUDJD��DWDX�7LQGDNDQ�NHNHUDVDQ�ILVLN�� 

%HULNXW� DGDODK� EHEHUDSD� WDQGD� GDQ� JHMDOD� XPXP� VHUWD�

WLQGDNDQ� SHUWDPD� \DQJ� GDSDW� GLDPELO� XQWXN�PHQJDWDVL� WUDXPD�

WKRUDNV� 

*HMDOD�7UDXPD�7KRUDNV� 

�� 1\HUL�GDGD��1\HUL�\DQJ�SDUDK�DWDX�Q\HUL�GDGD�\DQJ�EHUWDPEDK�

VDDW�EHUQDIDV�DWDX�EHUJHUDN� 

�� .HVXOLWDQ� EHUQDIDV��.HVXOLWDQ� EHUQDSDV� DWDX�QDSDV� FHSDW� GDQ�

GDQJNDO� 

�� %DWXN� GDUDK�� %DWXN� \DQJ� GLVHUWDL� GHQJDQ� GDUDK� DWDX�

KHPRSWLVLV� 

�� %LELU�DWDX�NXNX�EHUZDUQD�ELUX��VLDQRVLV���7DQGD�WDQGD�EDKZD�

SDVRNDQ�RNVLJHQ�NH�WXEXK�PXQJNLQ�WHUEDWDV� 

�� .HWLGDNVWDELODQ� KHPRGLQDPLN�� 7HNDQDQ� GDUDK� UHQGDK� DWDX�

GHWDN�MDQWXQJ�\DQJ�FHSDW�GDSDW�PHQJLQGLNDVLNDQ�FHGHUD�VHULXV� 
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KERACUNAN, 

GIGITAN DAN 

SAYATAN 

 

�%$%� 

���.(5$&81$1��*,*,7$1�'$1�6$<$7$1  

 

 

.HUDFXQDQ 

.HUDFXQDQ� PHUXMXN� SDGD� NRQGLVL� \DQJ� GLVHEDENDQ� ROHK�

SDSDUDQ�WHUKDGDS�]DW�]DW�EHUEDKD\D�DWDX�UDFXQ��.HUDFXQDQ�GDSDW�

WHUMDGL� PHODOXL� EHUEDJDL� FDUD�� WHUPDVXN� PHODOXL� RUDO� �PHQHODQ���

LQKDODVL� �PHQJKLUXS��� DWDX� NRQWDN� NXOLW�� *HMDOD� GDQ� WLQJNDW�

NHSDUDKDQ� NHUDFXQDQ� GDSDW� EHUYDULDVL� WHUJDQWXQJ� SDGD� MHQLV�

UDFXQ��GRVLVQ\D��GDQ�FDUD�SDSDUDQQ\D� 

%HULNXW�DGDODK�EHEHUDSD�WDQGD�GDQ�JHMDOD�XPXP�NHUDFXQDQ��

VHUWD�WLQGDNDQ�SHUWDPD�\DQJ�GDSDW�GLDPELO� 

*HMDOD�.HUDFXQDQ� 

�� 0XDO� GDQ�0XQWDK��0XQWDK� GDSDW�PHQMDGL� FDUD� DODPL� WXEXK�

XQWXN�PHQJHOXDUNDQ�UDFXQ� 

�� 'LDUH��'LDUH�GDSDW�WHUMDGL�VHEDJDL�UHVSRQV�WHUKDGDS�UDFXQ� 

�� 3XVLQJ� DWDX� SLQJVDQ�� 7HUNDGDQJ�� NHUDFXQDQ� GDSDW�

PHQ\HEDENDQ�JDQJJXDQ�SDGD�V\VWHP�VDUDI�SXVDW��\DQJ�GDSDW�

PHQ\HEDENDQ�SXVLQJ�DWDX�KLODQJ�NHVDGDUDQ� 

�� 6HVDN�QDSDV�DWDX�VXOLW�EHUQDSDV��3DSDUDQ�WHUKDGDS�]DW�EHUDFXQ�

WHUWHQWX�GDSDW�PHQ\HEDENDQ�NHVXOLWDQ�EHUQDIDV� 

�� 6DNLW� SHUXW� DWDX� Q\HUL� DEGRPHQ�� 1\HUL� SHUXW� GDSDW� PHQMDGL�

JHMDOD�NHUDFXQDQ� 
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.HDGDDQ� GDUXUDW� LEX� PHUXMXN� SDGD� PDVDODK� PHGLV� \DQJ�

PHQJDQFDP� Q\DZD� \DQJ� GDSDW� WHUMDGL� VHODPD� NHKDPLODQ��

SHUVDOLQDQ�� DWDX� PHODKLUNDQ�� NHFHPDVDQ� LQL� PHPEXWXKNDQ�

SHUDZDWDQ� UXPDK� VDNLW��GDQ� MLND� LEX�PHUDVD� LEX�DWDX�ED\L�\DQJ�

EHOXP� ODKLU� LEX� EHUDGD� GDODP� EDKD\D�� LEX� KDUXV� PHQJKXEXQJL�

GRNWHU�� ELGDQ�� DWDX� UXPDK� VDNLW�� DWDX� GDODP� NHDGDDQ� GDUXUDW��

KXEXQJL� SXVDW� OD\DQDQ� NHVHKDWDQ�� .HDGDDQ� GDUXUDW� REVWHWULN�

PHOLSXWL� PDVDODK� VHULXV� \DQJ� GDSDW� WHUMDGL� VHODPD� NHKDPLODQ��

VHSHUWL�NHJXJXUDQ��SHUVDOLQDQ�SUHPDWXU��GDQ�VHPEHOLW�DWDX�NHMDQJ��

VHUWD�NHFHPDVDQ�VHODPD�PHODKLUNDQ�GDQ�PHODKLUNDQ��VHSHUWL�DERUVL�

SODVHQWD�� SODFHQWD� SUHYLD�� SHUGDUDKDQ� SRVWSDUWXP�� HPEROLVPH�

FDLUDQ�DPQLRWLN�� UHYHUVL�XWHUXV��GDQ� LQIHNVL� �0LU]D��)��������/HWD��

0�� �������KDVLO�EXUXN� LEX�GDQ�SHULQDWDO� VHWHODK�NHDGDDQ�GDUXUDW�

REVWHWULV� VHSHUWL� UXMXNDQ� NH� ,&8�� SURJUHVL� 33+�� PRUWDOLWDV� LEX��

SHQHULPDDQ� 1,&8�� ORZ� ELUWK� ZHLJKW� �/%:��� GDQ� PRUWDOLWDV�

SHULQDWDO� VHULQJ� GLODSRUNDQ� GDODP� SHQHOLWLDQ� \DQJ� GLODNXNDQ� GL�

(WKLRSLD��/HWD��0���������6HODPD�SHUVDOLQDQ��VHRUDQJ�LEX�PXQJNLQ�

PHQJDODPL� EHEHUDSD� NHDGDDQ� GDUXUDW�� 3HQGDUDKDQ� REVWHWULN�

XWDPD�� UHWDN� XWHUXV�� HFODPSVLD�� HPEROLVPH� DPQLRWLN�� DERUVL�

SODVHQWD��SODFHQWD�SUHYLD��SHQGDUDKDQ�SRVWSDUWXP��UHYHUVL�UDKLP��

GDQ�LQIHNVL�DGDODK�EHEHUDSD�GDUL�NULVLV�REVWHWULV�\DQJ�SDOLQJ�VHULQJ�
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$GDQX�� 5�� �������� 7KH� FKDOOHQJH� RI� PHHWLQJ� WKH� 0LOOHQQLXP�

'HYHORSPHQW�*RDO�IRU�PDWHUQDO�KHDOWK� ,QWHUQDWLRQDO�-RXUQDO�

RI�*\QHFRORJ\�	�2EVWHWULFV� ������������ 

$PHULFDQ� +HDUW� $VVRFLDWLRQ�� �������� 3HGRPDQ� &35� GDQ� (&&��

+RVSLWDO�0DQDJHPHQW�������� 

$PHULFDQ�5HG�&URVV����������:KDW�LV�%/6" 

$PQL��5���$NEDU��<���1XUDHQL��$���	�$NEDU��0��5����������7LQJNDW�

GHSUHVL� SDGD� SDVLHQ� VLQGURP� NRURQHU� DNXW� GL� 8QLW�

3HUDZDWDQ� ,QWHQVLI� -DQWXQJ×�� DQDOLVLV� PHQJJXQDNDQ� VNDOD�

GHSUHVL� MDQWXQJ�� -XUQDO� .HSHUDZDWDQ�� ������� ��²����

KWWSV���GRL�RUJ����������-.3�9��,������� 

$QGHUVRQ�� (��� $OOLF\D�� ,��� /DQJL�� )��� 	� .HSHUDZDWDQ�� -�� 6�� ��������

7DWDODNVDQD� 0DQDMHPHQ� -DODQ� 1DSDV� %HUGDVDUNDQ� (DUO\�

:DUQLQJ� 6FRUH� �(:6�� 'L� 5XDQJ� 3HUDZDWDQ� .ULWLV�� -XUQDO�

6NRODVWLN� .HSHUDZDWDQ�� ������ ��²����

KWWSV���GRL�RUJ����������MVN�Y�L������� 

$QJNDVD��0��3���6XSDUMR�����	�6XGLUPDQ��6����������6WXGL�/LWHUDWXU×��

3HQLQJNDWDQ� .HVHODPDWDQ� 3DVLHQ� 'DODP� � 'HWHNVL� 'LQL�

.HJDZDWGDUXUDWDQ� 3DVLHQ� 0HQJJXQDNDQ� (DUO\� :DUQLQJ�

6FRUH�� -XUQDO� /LQWDV� .HSHUDZDWDQ�� ������

KWWSV���GRL�RUJ����������-/.�9�,������� 

$QVDULDGL�� 6RFLDO� DQG� JHRJUDSKLF� GHWHUPLQDQWV� RI� SUHJQDQF\�

RXWFRPHV� LQ� 6RXWK� 6XODZHVL�� ,QGRQHVLD�� 3K'� 7KHVLV�

0HOERXUQH��$XVWUDOLD��0RQDVK�8QLYHUVLW\������� 
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$QZDUL�� 5��+�� ��������'DPSDN�.RQVXPVL�.RSL� SDGD� 3HQXUXQDQ�

.DGDU�*OXNRVD�'DUDK�3HQGHULWD�'LDEHWHV�0HOOLWXV�7LSH� ���

-XUQDO� 3HQHOLWLDQ� 3HUDZDW� 3URIHVLRQDO�� ������ ���²�����

KWWSV���GRL�RUJ����������-333�9�,������ 

$\HOH��$��$���7HIHUD��<��*���	�(DVW��/����������(WKLRSLD·V�FRPPLWPHQW�

WRZDUGV� DFKLHYLQJ� VXVWDLQDEOH� GHYHORSPHQW� JRDO� RQ�

UHGXFWLRQ�RI�PDWHUQDO�PRUWDOLW\��7KHUH�LV�D�ORQJ�ZD\�WR�JR��

:RPHQ
V�+HDOWK������������������������ 

$\UHV�GH�&DPSRV��'����������2EVWHWULF�HPHUJHQFLHV��,Q�3KLOLSSLQH�

MRXUQDO� RI� VXUJHU\� �9RO�� ����� 6SULQJHU�

1DWXUH�KWWSV���GRL�RUJ��������������������������� 

%DNHU�� 3�� 1��� 	� .HQQ\�� /�� &�� �(GV���� �������� 2EVWHWULFV� E\� 7HQ�

7HDFKHUV����WK�HG����+R�GGHU�$UQROG� 

%DPEDUL�� +�� $��� 3DQGD�� $�� /��� 	� -RVHSK�� 9�� )�� )�� �������� 7HUDSL�

5HSHUIXVL�SDGD�,QIDUN�0LRNDUG�GHQJDQ�67�(OHYDVL��(�&OLQL&��

�����������KWWSV���GRL�RUJ����������(&/�9�,�������� 

%DQWDV��.���$U\DVWXWL��1���	�*D\DWUL��'�� �������� 7KH�5HODWLRQVKLS�

EHWZHHQ�$QWHQDWDO�&DUH�ZLWK�&KLOGELUWK� 

%DULOOR��'��-���&LRIIL��:��*���0F0DQXV��:��)���	�3UXLWW��%��$����������

7KHUPDO�WUDXPD�UHVXOWLQJ�IURP�PRWRU�YHKLFOH�RSHUDWLRQ�RU�

PDLQWHQDQFH��$FFLGHQW� $QDO\VLV� DQG� 3UHYHQWLRQ�� ������� ���²

�����KWWSV���GRL�RUJ������������������������������ 

%DUVXN��'���=LY��$���/LQ��*���%OXPHQIHOG��$���5XELQ��2���.HLGDQ��,���

0XQ]�� <��� 	� %HUNHQVWDGW�� +�� �������� 8VLQJ� DGYDQFHG�

VLPXODWLRQ�IRU�UHFRJQLWLRQ�DQG�FRUUHFWLRQ�RI�JDSV�LQ�DLUZD\�

DQG� EUHDWKLQJ� PDQDJHPHQW� VNLOOV� LQ� SUHKRVSLWDO� WUDXPD�

FDUH�� $QHVWKHVLD� DQG� $QDOJHVLD�� �������� ���²�����

KWWSV���GRL�RUJ������������$1(������������������&)� 
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%HOWRQ�� 6���0\HUV�� %��� 	�1JDQD�� )�� 5�� ��������0DWHUQDO� GHDWKV� LQ�

HDVWHUQ� ,QGRQHVLD�� ��� \HDUV� DQG� VWLOO� ZDONLQJ�� DQ�

HWKQRJUDSKLF�VWXG\��%0&�SUHJQDQF\�DQG�FKLOGELUWK���������

����� 

%KDQGDUL�� 7�� 5��� 	� 'DQJDO�� *�� �������� (PHUJHQF\� REVWHWULF� FDUH��

6WUDWHJ\� IRU� UHGXFLQJ� PDWHUQDO� PRUWDOLW\� LQ� GHYHORSLQJ�

FRXQWULHV� 

%LQGHU�3��-RKQVGRWWHU�6��(VVpQ�%��&RQFHSWXDOLVLQJ�WKH�SUHYHQWLRQ�

RI�DGYHUVH�REVWHWULF�RXWFRPHV�DPRQJ�LPPLJUDQWV�XVLQJ�WKH�

´WKUHH�GHOD\Vµ�IUDPHZRUN�LQ�D�KLJK�LQFRPH�FRQWH[W��6RF�6FL�

0HG�� >&LWHG� ����� 6HS� ��@�� $YDLODEOH� IURP��

KWWS���ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�� DUWLFOH�SLL�6�����

������������� 

%OXPHQVKLQH��3���(JHUWHU��6���%DUFOD\��&��-���&XEELQ��&���	�%UDYHPDQ��

3�� $�� �������� 6RFLRHFRQRPLF� GLVSDULWLHV� LQ� DGYHUVH� ELUWK�

RXWFRPHV��D�V\VWHPDWLF�UHYLHZ� $PHULFDQ�MRXUQDO�RI�SUHYHQWLYH�

PHGLFLQH� ��������������� 

%U\FH�� -���	�5HTXHMR�� -��+�� ��������7UDFNLQJ�SURJUHVV� LQ�PDWHUQDO��

QHZERUQ� DQG� FKLOG� VXUYLYDO�� WKH� ����� UHSRUW�� 1HZ� <RUN��

81,&()� 

&DK\DQLQJW\DV�� 8��� 	� :HUGLQLQJVLK�� 5�� �������� $QDOLVLV� )DNWRU�

/DPD� 3HQ\HPEXKDQ� .DNL� 'LDEHWHV�8ONXV� 'LDEHWLNXP�

3DGD�3DVLHQ�'P�7LSH����-XUQDO�0HGLD�$GPLQLVWUDVL����������²

����KWWSV���GRL�RUJ����������-0$�9�,����� 

&HQWHUV� IRU� 'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ�� �������� 3UHJQDQF\�

PRUWDOLW\�VXUYHLOODQFH�V\VWHP������� 

&KDSPDQ� 55�� (QGDQJHULQJ� VDIH� PRWKHUKRRG� LQ� 0R]DPELTXH��

SUHQDWDO�FDUH�DV�SUHJQDQF\�ULVN��6RF�6FL�0HG����������������²

���� 
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&KRG]D]D� (�� %XOWHPHLHU� .�� 6HUYLFH� SURYLGHUV·� SHUFHSWLRQ� RI� WKH�

TXDOLW\� RI� HPHUJHQF\� REVWHWULF� FDUH� SURYLGHG� DQG� IDFWRUV�

LQGHQWLILHG� ZKLFK� DIIHFW� WKH� SURYLVLRQ� RI� TXDOLW\� FDUH��

0DODZL�0HGLFDO�-RXUQDO��������������������� 

&KULVWLDQWR�� <�� '�� �������� 3HQJKDPEDW� 6RGLXP�*OXFRVH�

&RWUDQVSRUWHU����$FWD�3KDUPDFLDH�,QGRQHVLDß��$FWD�3KDUP�,QGR��

����������KWWSV���GRL�RUJ������������$3,��������������� 

&ODSKDP� 6�� %DVQHW� ,�� 3DWKDN� /�� 0F&DOO� 0�� 7KH� HYROXWLRQ� RI� D�

TXDOLW\�RI�FDUH�DSSURDFK�IRU�LPSURYLQJ�HPHUJHQF\�REVWHWULF�

FDUH�LQ�UXUDO�KRVSLWDOV�LQ�1HSDO��%-2*���������������²���� 

&RPSOLFDWLRQ� LQ� ,QGRQHVLDQ·V� 0RWKHUV� �'DWD� $QDO\VLV� RI� 7KH�

,QGRQHVLD� 'HPRJUDSKLF� DQG� +HDOWK� 6XUYH\� ������� -XUQDO�

(SLGHPLRORJL� .HVHKDWDQ� ,QGRQHVLD�� ������ ��²����

KWWSV���GRL�RUJ���������HSLGNHV�Y�L������� 

&6$�� ,�� �������� (WKLRSLD� GHPRJUDSKLF� DQG� KHDOWK� VXUYH\�

����� $GGLV� $EDED�� (WKLRSLD� DQG� &DOYHUWRQ�� 0DU\ODQG�� 86$��

&HQWUDO�6WDWLVWLFDO�$JHQF\�DQG�,&)�,QWHUQDWLRQDO� ���� 

&XQQLQJKDP�� )�� *��� /HYHQR�� .�� -��� %ORRP�� 6�� /��� 'DVKH�� -�� 6���

+RIIPDQ��%��/���&DVH\��%��0���	�6SRQJ��&��<�� �(GV�����������

:LOOLDPV�2EVWHWULFV�����WK���0F*UDZ�+LOO�(GXFDWLRQ� 

'DPD\DQWL��3��9���3XVSDZDWL��1��/��3��'���	�:DWL��1��0��1����������

3HQJDODPDQ�.HOXDUJD�'DODP�0HUDZDW�$QJJRWD� .HOXDUJD�

'HQJD�3HQ\DNLW�-DQWXQJ�.RURQHU��-RXUQDO�&HQWHU�RI�5HVHDUFK�

3XEOLFDWLRQ� LQ� 0LGZLIHU\� DQG� 1XUVLQJ�� ������ ��²����

KWWSV���GRL�RUJ����������&$5,1*�9�,������ 

'DQLHOOD�� '��� 	� 6XU\R�� &�� �������� 3HQDQJDQDQ� -DODQ� 1DSDV� 6XOLW�

SDGD�1HRQDWXV��&GN����������������²���� 

'DUPD\DQWL��'���0XNKWDU��0���	�6HWLDZDWL��(����������6WXGL�$QDOLVLV�

6LVWHP�5XMXNDQ�%HUGDVDUNDQ�6LVWHP� 
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'D\��-��2���)ODQDJDQ��6��(���6KHSKHUG��0��+���3DWULFN��$��:���$ELG��

1���7RUUHQV��/���=HPDQ��$��-���3DWHO��.��$���	�+DWWHUVOH\��$��7��

��������+\SHUJO\FDHPLD(UHODWHG�FRPSOLFDWLRQV�DW�WKH�WLPH�RI�

GLDJQRVLV� FDQ� FDXVH� SHUPDQHQW� QHXURORJLFDO� GLVDELOLW\� LQ�

FKLOGUHQ� ZLWK� QHRQDWDO� GLDEHWHV�� 'LDEHWLF� 0HGLFLQH�� �������

����²������KWWSV���GRL�RUJ���������'0(������� 

'HFKHUQH\��$��+���1DWKDQ��/���/DXIHU��1���	�5RPDQ��$��6�� ��������

&XUUHQW� 'LDJQRVLV� 	� 7UHDWPHQW� 2EVWHWULFV� 	� *\QHFRORJ\�

���WK�HG����0F*UDZ�+LOO�&RPSDQLHV� 

'HOOD� 7RUUH�� 9��� %DGHQHV�� 5��� &RUUDGL�� )��� 5DFFD�� )��� /DYLQLR�� $���

0DWWD��%���%LORWWD��)���	�5REED��&����������$FXWH�UHVSLUDWRU\�

GLVWUHVV� V\QGURPH� LQ� WUDXPDWLF� EUDLQ� LQMXU\�� +RZ� GR� ZH�

PDQDJH�LW"�,Q�-RXUQDO�RI�7KRUDFLF�'LVHDVH��9RO�����,VVXH�����SS��

����²������� $0(� 3XEOLVKLQJ� &RPSDQ\��

KWWSV���GRL�RUJ����������MWG������������ 

'HWHUPLQDQ� .DVXV� 0DWHUQDO� GL� 3URYLQVL� .DOLPDQWDQ� 6HODWDQ��

-XUQDO� 3HQHOLWLDQ� .HVHKDWDQ� �-3.� ��� ���1R�� ���� �²���

KWWSV���GRL�RUJ����������MSN�Y��L���� 

'KDWDUL\D�� .�� .��� *ODVHU�� 1�� 6��� &RGQHU�� (��� 	� 8PSLHUUH]�� *�� (��

�������� 'LDEHWLF� NHWRDFLGRVLV�� ,Q� 1DWXUH� 5HYLHZV� 'LVHDVH�

3ULPHUV� �9RO�� ��� ,VVXH� ���� 1DWXUH� 5HVHDUFK��

KWWSV���GRL�RUJ���������V����������������� 

'LQDV� .HVHKDWDQ� ,QGRQHVLD�� 3URILO� .HVHKDWDQ� ,QGRQHVLD� ������

-DNDUWD������� 

'LQDV� .HVHKDWDQ� 7LPRU� 7HQJDK� 6HODWDQ�� 3URILO� .HVHKDWDQ�

.DEXSDWHQ�776�������1XVD�7HQJJDUD�7LPRU������� 

'RJED� 0�� )RXUQLHU� 3�� +XPDQ� UHVRXUFHV� DQG� WKH� TXDOLW\� RI�

HPHUJHQF\� REVWHWULF� FDUH� LQ� GHYHORSLQJ� FRXQWULHV�� D�

V\VWHPDWLF� UHYLHZ� RI� WKH� OLWHUDWXUH�� +XP� 5HVRXU� +HDOWK��
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����������>&LWHG������6HS���@���$YDLODEOH�IURP��KWWS���ZZZ��

ELRPHGFHQWUDO�FRP�FRQWHQW�SGI���������������SGI� 

(NDVXFL��$��:���0DKDUDQL��/���	�,OPD��'��/����������8QWLWOHG��$FWD�

3KDUPDFLDH� ,QGRQHVLDß�� $FWD� 3KDUP� ,QGR�� ������ �����

KWWSV���GRL�RUJ������������$3,��������������� 

(QJHQGHU� +HDOWK� �)LUP��� -RVHSK� /�� 0DLOPDQ� 6FKRRO� RI� 3XEOLF�

+HDOWK��4XDOLW\�LPSURYHPHQW�IRU�HPHUJHQF\�REVWHWULF�FDUH��

/HDGHUVKLS� PDQXDO�� 1HZ� <RUN�� 1<�� (QJHQGHU� +HDOWK�

0DLOPDQ� 6FKRRO� RI� 3XEOLF� +HDOWK�� &ROXPELD� 8QLYHUVLW\��

����� 

(VVHQGL�+��0LOOV�6��)RWVR�-&��%DUULHUV�WR�IRUPDO�HPHUJHQF\�REVWHWULF�

FDUH�VHUYLFHV·�XWLOL]DWLRQ��-�8UEDQ�+HDOWK����������6������²���� 

)DZFXV� 6��0EL]YR�0�� /LQGPDUN�*��1\VWURP� /�� $� &RPPXQLW\�

EDVHG� LQYHVWLJDWLRQ� RI� DYRLGDEOH� IDFWRUV� IRU� PDWHUQDO�

PRUWDOLW\�LQ�=LPEDEZH��6WXG�)DP�3ODQQ������������������ 

)HGHUDO� 0LQLVWU\� RI� +HDOWK� RI� (WKLRSLD�� 2YHUYLHZ� RI� PDWHUQDO�

KHDOWK� LQ� (WKLRSLD�� ������ $YDLODEOH��

KWWSV���ZZZ�PRK�JRY�HW�VLWH�LQLWLDWLYHV�FRO�0DWHUQDOB+

HDOWK� 

*DHGHNH�1RUULV��0��.����������+DQGERRN�RI�(PHUJHQF\�1XUVLQJ��

'LPHQVLRQV� 2I� &ULWLFDO� &DUH� 1XUVLQJ�� ������ �����

KWWSV���GRL�RUJ���������������������������������� 

*RVPDQRY��$��5���*RVPDQRYD��(��2���	�'LOODUG�&DQQRQ��(����������

0DQDJHPHQW� RI� DGXOW� GLDEHWLF� NHWRDFLGRVLV�� ,Q� 'LDEHWHV��

0HWDEROLF�6\QGURPH�DQG�2EHVLW\� �9RO�����SS�����²������'RYH�

0HGLFDO�3UHVV�/WG��KWWSV���GRL�RUJ���������'062�6������ 

+HDG�6.��<RXQW�.0��6LEOH\�/0��'HOD\V�LQ�UHFRJQLWLRQ�RI�DQG�FDUH�

VHHNLQJ�UHVSRQVH�WR�SURORQJHG�ODERU�LQ�%DQJODGHVK��6RF�6FL�

0HG�����������������²���� 
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+LOO��.���7KRPDV��.���$ERX=DKU��&���:DONHU��1���6D\��/���,QRXH��0���

	� 6X]XNL�� (�� �������� (VWLPDWHV� RI� PDWHUQDO� PRUWDOLW\�

ZRUOGZLGH� EHWZHHQ� ����� DQG� ������ DQ� DVVHVVPHQW� RI�

DYDLODEOH�GDWD��7KH�/DQFHW����������������������� 

+LURVH�$��%RUFKHUW�0��1LNVHDU�+��$ONR]DL�$6��&R[�-��*DUGLQHU�-��HW�

DO�� 'LIILFXOWLHV� OHDYLQJ� KRPH�� D� FURVV�VHFWLRQDO� VWXG\� RI�

GHOD\V� LQ� VHHNLQJ� HPHUJHQF\� REVWHWULF� FDUH� LQ� +HUDW��

$IJKDQLVWDQ��6RF�6FL�0HG�����������������²���� 

+RPH\DUG��&���0RQWJRPHU\��(���&KLQQ��'���	�3DWHODURX��(����������

&XUUHQW� HYLGHQFH� RQ� DQWHQDWDO� FDUH� SURYLVLRQ� IRU� ZRPHQ�

ZLWK� LQWHOOHFWXDO� GLVDELOLWLHV�� $� V\VWHPDWLF� UHYLHZ��

0LGZLIHU\������������ 

+RUQHU�-RKQVRQ�� :��� 'DUQH\�� %�� *��� .XONDUQL�5DMDVHNKDUD�� 6���

4XLJOH\��%���	�&DXJKH\��$��%����������3UHJQDQF\�DPRQJ�86�

ZRPHQ�� GLIIHUHQFHV� E\� SUHVHQFH�� W\SH�� DQG� FRPSOH[LW\� RI�

GLVDELOLW\��$PHULFDQ� MRXUQDO� RI� REVWHWULFV� DQG� J\QHFRORJ\��

������������H�� 

,UZLQ��5��6���/LOO\��&��0���0D\R��3���	�5LSSH��-����������,QWHQVLYH�&DUH�

0HGLFLQH��/LSSLQFRWW�:LOOLDPV�DQG�:LONLQV� 

-HUHP\� %�� 5LFKDUGV�� 0'�� 0��� 	� 6XVDQ� 5�� :LOFR[�� 0�� ��������

'LDJQRVLV� DQG� 0DQDJHPHQW� RI� 6KRFN� ,Q� 7KH� (PHUJHQF\��

(PHUJHQF\�0HGLFLQH�3UDFWLFH����������²��� 

.DOXPSLX�� -�� 9�� �������� 'DSDJOLIOR]LQ×�� PDQIDDW� GDQ� ULVLNR� SDGD�

GLDEHWHV�PHOLWXV�WLSH����-XUQDO�%LRPHGLND�'DQ�.HVHKDWDQ��������

��²����

KWWSV���GRL�RUJ����������-%,20('.(6������9�������� 

.DQVUD�� 6��� 	� 8JRQQD�� .�� �������� )LIWHHQ�PLQXWH� FRQVXOWDWLRQ��

$SSURDFK� WR� PDQDJHPHQW� RI� UHVSLUDWRU\� SUREOHPV� LQ�

FKLOGUHQ� ZLWK� QHXURGLVDELOLW\�� $UFKLYHV� RI� 'LVHDVH� LQ�
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&KLOGKRRG�� (GXFDWLRQ� DQG� 3UDFWLFH� (GLWLRQ�� �������� ���²�����

KWWSV���GRL�RUJ���������DUFKGLVFKLOG������������� 

.HPHQNHV� 5,�� �������� 3URILO� .HVHKDWDQ� ,QGRQHVLD� ������ ,Q�

.HPHQWHULDQ� .HVHKDWDQ� 5,�� .HPHQWHULDQ� .HVHKDWDQ�

,QGRQHVLD��

KWWSV���SXVGDWLQ�NHPNHV�JR�LG�UHVRXUFHV�GRZQORDG�SXV

GDWLQ�SURILO�NHVHKDWDQLQGRQHVLD�3URILO�.HVHKDWDQ�

,QGRQHVLD��7DKXQ������SGI 

.HPHQWHULDQ� .HVHKDWDQ� 5HSXEOLN� ,QGRQHVLD�� '�� -�� 3�� .�� ��������

%DQWXDQ�+LGXS�'DVDU� 

.KRMDVWHK�� )��� $UEDELVDUMRX�� $��� %RU\UL�� 7��� 6DIDU]DGHK�� $��� 	�

3RXUNDKNKDHL�� 0�� �������� 7KH� 5HODWLRQVKLS� EHWZHHQ�

0DWHUQDO� (PSOR\PHQW� 6WDWXV� DQG� 3UHJQDQF\� 2XWFRPHV��

*OREDO� -RXUQDO� RI� +HDOWK� 6FLHQFH�� ������ ����

KWWSV���GRL�RUJ���������JMKV�Y�Q�S��� 

.LIOH��'���$]DOH��7���*HODZ��<��$���	�0HOVHZ��<��$����������0DWHUQDO�

KHDOWK�FDUH�VHUYLFH�VHHNLQJ�EHKDYLRUV�DQG�DVVRFLDWHG�IDFWRUV�

DPRQJ�ZRPHQ�LQ�UXUDO�+DUDPD\D�'LVWULFW��(DVWHUQ�(WKLRSLD��

D� WULDQJXODWHG� FRPPXQLW\�EDVHG� FURVV�VHFWLRQDO�

VWXG\� 5HSURGXFWLYH�KHDOWK� ������������ 

.LQJ�� 7�� /��� %UXFNHU��0�� &��� 2VERUQH�� .��� 	� -HYLWW�� &��0�� ��������

9DUQH\·V�PLGZLIHU\��6L[WK�HGLW���-RQHV�	�%DUWOHWW/HDUQLQJ� 

.ULVPRQGDQL���UDWQD����������3RWHQVL�%LRVXSOHPHQ�6LQELRWLN�'DODP�

6R\JXUW� 6HEDJDL� 7HUDSL� $GMXYDQ� 3DGD� 3DVLHQ� 1HIURSDWL�

'LDEHWLN�� -,0.,�� -XUQDO� ,OPLDK� 0DKDVLVZD� .HGRNWHUDQ�

,QGRQHVLD�� ������ ���²�����

KWWSV���GRL�RUJ����������-,0.,�9�,������ 
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.XPDUL��1���.DWKLUYHO�� 6���$URUD��$��� -DLQ��9���	� 6LNND�� 3�� ��������

3DWWHUQ� RI� QRQ�FRPPXQLFDEOH� GLVHDVHV� GXULQJ� SUHJQDQF\�

DQG� WKHLU� HIIHFW� RQ� IHWR�PDWHUQDO� RXWFRPH�� $� SURVSHFWLYH�

REVHUYDWLRQDO� VWXG\�� ,QWHUQDWLRQDO� -RXUQDO� RI� *\QHFRORJ\�

DQG� 2EVWHWULFV�� �������� ���²�����

KWWSV���GRL�RUJ���������LMJR������� 

/DWXFRQVLQD�� )�� :��� <DGL�� '�� )��� 	� 6XZDUPDQ�� 6�� ��������

3HUEDQGLQJDQ� ,QWXEDVL� (QGRWUDNHD�0HQJJXQDNDQ� &OLS�RQ�

6PDUWSKRQH� &DPHUD� 9LGHRODU\QJRVFRSH� GHQJDQ�

/DULQJRVNRS� 0DFLQWRVK� SDGD� 0DQHNLQ�� -XUQDO� $QHVWHVL�

3HULRSHUDWLI�� ������ ��²����

KWWSV���GRL�RUJ����������MDS�Y�Q������� 

/HH��+�� 6��� 	�+ZDQJ�� -�� 6�� �������� &HUHEUDO� LQIDUFWLRQ� DVVRFLDWHG�

ZLWK�WUDQVLHQW�YLVXDO�ORVV�LQ�FKLOG�ZLWK�GLDEHWLF�NHWRDFLGRVLV��

'LDEHWLF� 0HGLFLQH�� ������� ���²�����

KWWSV���GRL�RUJ���������-����������������������;� 

/H0RQH�� 3��� %XUNH�� .�� 0��� %DXOGRII�� *��� 	� *XEUXG�� 3�� ��������

0HGLFDO�� VXUJLFDO� QXUVLQJ�FULWLFDO� WKLQNLQJ� IRU� SHUVRQ�

FHQWUHG�FDUH��,Q�0HGLFDO�6XUJLFDO�1XUVLQJ�&ULWLFDO�7KLQNLQJ�IRU�

3HUVRQ�&HQWUHG�&DUH��9ROV���²��� 

/HWD��0���$VVHID��1���	�7HIHUD��0����������2EVWHWULF�HPHUJHQFLHV�DQG�

DGYHUVH� PDWHUQDO�SHULQDWDO� RXWFRPHV� LQ� (WKLRSLD�� $�

V\VWHPDWLF� UHYLHZ� DQG� PHWD�DQDO\VLV� )URQWLHUV� LQ� *OREDO�

:RPHQ
V�+HDOWK� ���������� 

/LX�� -���<DQ��+���	�/L��<�� ��������+\SHUODFWDWHPLD�DVVRFLDWHG�ZLWK�

GLDEHWLF�NHWRDFLGRVLV� LQ�SHGLDWULF�LQWHQVLYH�FDUH�XQLW��%0&�

(QGRFULQH�'LVRUGHUV���������KWWSV���GRL�RUJ���������V������

������������ 
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/RGHZLMFN[�� &��� 6HUPHXV�� :��� 9DQKDHFKW�� .��� 3DQHOOD�� 0���

'HQHFNHUH��6���/HLJKHE��)���	�'HFUDPHU��0����������,QKRVSLWDO�

PDQDJHPHQW�RI�&23'�H[DFHUEDWLRQV��$�V\VWHPDWLF� UHYLHZ�

RI� WKH� OLWHUDWXUH�ZLWK� UHJDUG� WR� DGKHUHQFH� WR� LQWHUQDWLRQDO�

JXLGHOLQHV�� -RXUQDO� RI� (YDOXDWLRQ� LQ� &OLQLFDO� 3UDFWLFH�� �������

����²������ KWWSV���GRL�RUJ���������M������

����������������[� 

0DLQH�� '�� �������� 0RQLWRULQJ� HPHUJHQF\� REVWHWULF� FDUH�� D�

KDQGERRN�� :RUOG� +HDOWK� 2UJDQL]DWLRQ�� ��� � .RQJQ\X\� (��

+RIPDQ� -�� %URHN� 1�� (QVXULQJ� HIIHFWLYH� HVVHQWLDO� REVWHWULF�

FDUH�LQ�UHVRXUFH�SRRU�VHWWLQJV��%-2*�������������²��� 

0DOKRWUD��5����������7KH�8QLWHG�1DWLRQV�&RQYHQWLRQ�RQ�WKH�5LJKWV�

RI� 3HUVRQV� ZLWK� 'LVDELOLWLHV� LQ� &DQDGLDQ� DQG� $PHULFDQ�

-XULVSUXGHQFH� :LQGVRU�<%�$FFHVV�-XVW�� ������ 

0DQJNRHVRHEURWR�� $�� 3��� 6XQJNDU�� 6��� �� 6��� 	� 5LITL�� 6�� ��������

9HQWULFXODU� 6HSWDO� 5XSWXUH� 3DVFD� ,QIDUN� 0LRNDUG� $NXW×��

'LDJQRVLV�'LQL�GDQ�7DWDODNVDQD��0HGLFD�+RVSLWDOLDß��-RXUQDO�RI�

&OLQLFDO� 0HGLFLQH�� ������

KWWSV���GRL�RUJ����������0+-&0�9�,������ 

0HGIRUWK��-���%DOO��/���:DONHU��$���%DWWHUVE\��6���	�6WDEOHV��6���(GV����

������� 2[IRUG� KDQGERRN� RI� PLGZLIHU\�� 2[IRUG� 8QLYHUVLW\�

3UHVV� 

0HNRQQHQ�� :��� 	� *HEUHPDULDP�� $�� �������� &DXVHV� RI� PDWHUQDO�

GHDWK�LQ�(WKLRSLD�EHWZHHQ������DQG�������V\VWHPDWLF�UHYLHZ�

ZLWK� PHWD�DQDO\VLV�� (WKLRSLDQ� -RXUQDO� RI� +HDOWK�

'HYHORSPHQW�������� 

0LU]D��)��*���	�*DGGLSDWL��6���������$SULO���2EVWHWULF�HPHUJHQFLHV��

,Q�6HPLQDUV�LQ�SHULQDWRORJ\��9RO������1R�����SS�����������:%�

6DXQGHUV� 



136 

 

0LWUD��0���/RQJ�%HOOLO��/��0���,H]]RQL��/��,���6PHOW]HU��6��&���	�6PLWK��

/�� '�� �������� 3UHJQDQF\� DPRQJ� ZRPHQ� ZLWK� SK\VLFDO�

GLVDELOLWLHV�� 8QPHW� QHHGV� DQG� UHFRPPHQGDWLRQV� RQ�

QDYLJDWLQJ� SUHJQDQF\�� 'LVDELOLW\� DQG� KHDOWK� MRXUQDO�� ������

�������� 

0XQLUR��=���7DULPR��&��6���0DKDQGH��0��-���0DUR��(���	�0F+RPH��%��

�������� *UDQG� PXOWLSDULW\� DV� D� SUHGLFWRU� RI� DGYHUVH�

SUHJQDQF\� RXWFRPH� DPRQJ� ZRPHQ� ZKR� GHOLYHUHG� DW� D�

WHUWLDU\�KRVSLWDO�LQ�1RUWKHUQ�7DQ]DQLD��%0&�3UHJQDQF\�DQG�

&KLOGELUWK�� ��������� KWWSV���GRL�RUJ���������V����������

������� 

1DFKLQDE�� *�� 7�� (��� $GMHL�� &�� $��� =LED�� )�� $��� $VDPRDK�� 5��� 	�

$WWDIXDK�� 3�� $�� �������� ([SORULQJ� WKH� 'HWHUPLQDQWV� RI�

$QWHQDWDO�&DUH�6HUYLFHV�8SWDNH��$�4XDOLWDWLYH�6WXG\�DPRQJ�

:RPHQ�LQ�D�5XUDO�&RPPXQLW\�LQ�1RUWKHUQ�*KDQD��-RXUQDO�

RI�3UHJQDQF\��������KWWSV���GRL�RUJ����������������������

6FLHQFH� 0LGZLIHU\� ,661� ���������� �3ULQW�� _� ����������

�2QOLQH�� 

1LVWLDQGDQL�� $��� +DNDP�� 0��� 6XWDZDUGDQD�� -�� +��� :LGD\DWL�� 1���

6LVZR\R��6���	�.XUQLDZDQ��)��$���������� ,GHQWLILNDVL�5LVLNR�

7HUMDGLQ\D�8ONXV�'LDEHWLN�%HUEDVLV�'LDEHWLF�)RRW�6FUHHQLQJ�

SDGD�3DVLHQ�'0�7LSH����-,�.(6��-XUQDO�,OPX�.HVHKDWDQ���������

���²�����KWWSV���GRL�RUJ����������-,.(6�9�,������ 

126(.��0��$���<RXQJ��0��(���5,17$/$��'��+���+2:/$1'��&��

$��� )2/(<�� &�� &��� 	� %(11(77�� -�� /�� �������� %DUULHUV� WR�

UHSURGXFWLYH� KHDOWK� PDLQWHQDQFH� DPRQJ� ZRPHQ� ZLWK�

SK\VLFDO�GLVDELOLWLHV��-RXUQDO�RI�:RPHQ
V�+HDOWK������������

���� 
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2NWDOLD�� $�� :��� 5HWQDQLQJUXP�� <�� 5��� 	� .KRWLPDK�� 6�� ��������

+XEXQJDQ�DQWDUD�3HQ\DNLW�$UWHUL�3HULIHU�GDQ�.DGDU�+ED�F�

GHQJDQ�7LQGDNDQ�$PSXWDVL�(NVWUHPLWDV�SDGD�3DVLHQ�8ONXV�

.DNL�'LDEHWLN�GL�568'�$EGXO�:DKDE�6MDKUDQLH�6DPDULQGD��

-XUQDO� 6DLQV� 'DQ� .HVHKDWDQ�� ������ ���²�����

KWWSV���GRL�RUJ����������-6.�9�,������ 

2OVHQ�2��1GHNL� 6��1RUKHLP�2��+XPDQ�UHVRXUFHV� IRU� HPHUJHQF\�

REVWHWULF�FDUH�LQ�QRUWKHUQ�7DQ]DQLD��GLVWULEXWLRQ�RI�TXDQWLW\�

RU�TXDOLW\"�+XP�5HVRXU�+HDOWK��������������� 

2OVHQ�2(��1GHNL�6��1RUKHLP�2)��&RPSOLFDWHG�GHOLYHULHV��FULWLFDO�

FDUH�DQG�TXDOLW\�LQ�(PHUJHQF\�2EVWHWULF�&DUH� LQ�1RUWKHUQ�

7DQ]DQLD��%-2*���������������²����� 

3DULVK��6��/���5RVH��5��$���	�$QGUHZV��0��(����������,QFRPH�SRYHUW\�

DQG�PDWHULDO�KDUGVKLS�DPRQJ�86�ZRPHQ�ZLWK�GLVDELOLWLHV��

6RFLDO�6HUYLFH�5HYLHZ��������������� 

3DUVRQV��,��7���6WDFH\��0��-���	�:RRGV��'��5����������+HDW�$GDSWDWLRQ�

LQ� 0LOLWDU\� 3HUVRQQHO�� 0LWLJDWLQJ� 5LVN�� 0D[LPL]LQJ�

3HUIRUPDQFH�� ,Q� )URQWLHUV� LQ� 3K\VLRORJ\� �9RO�� ����� )URQWLHUV�

0HGLD�6$��KWWSV���GRL�RUJ���������ISK\V������������ 

3pDUFH��$�� ��������(PHUJHQF\�PHGLFDO� VHUYLFHV� DW� WKH� FURVVURDGV��

(PHUJHQF\� 0HGLFLQH� -RXUQDO�� ������� ���²�����

KWWSV���GRL�RUJ���������(0-������������� 

3HDUVRQ� /�� 6KRR� 5�� $YDLODELOLW\� DQG� XVH� RI� HPHUJHQF\� REVWHWULF�

VHUYLFHV�� .HQ\D�� 5ZDQGD�� 6RXWKHUQ� 6XGDQ�� DQG� 8JDQGD��

%-2*����������������²���� 

3HUPDQD�� 6�� 6��� 3UDGLDQ�� (��� 	� <DGL�� '�� )�� �������� 3HUEDQGLQJDQ�

.HEHUKDVLODQ� GDQ� :DNWX� ,QWXEDVL� (QGRWUDNHDO� SDGD�

0DQHNLQ�DQWDUD�%DQWDO�,QWXEDVL�6WDQGDU�GDQ�%DQWDO�,QWXEDVL�
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0RGLILNDVL�� -XUQDO� $QHVWHVL� 3HULRSHUDWLI�� ������ ���²�����

KWWSV���GRL�RUJ����������MDS�Y�Q������� 

3XUZDDPLGMDMD��'��%���	�,QGDK�/HVWDUL��0����������7UDNHRVWRPL�'LQL�

SDGD� 3DVLHQ� .ULWLV� &RURQDYLUXV� 'LVHDVH� �&29,'������

0DMDODK� $QHVWHVLD� 	� &ULWLFDO� &DUH�� ������� ���²�����

KWWSV���GRL�RUJ����������PDMDQHVWFULFDU�Y��L������ 

3XWUL�� '�� 1��� +XULDQL�� (��� 	� $IUL\DQWL�� (�� �������� )DWLJXH� GDQ�

$NWLYLWDV� )LVLN� SDGD� 3DVLHQ� 3DVFD� ,QIDUN� 0LRNDUG�� 1(56�

-XUQDO� .HSHUDZDWDQ�� ������� ����

KWWSV���GRL�RUJ����������1-.����������������� 

5DSD��<���:LGDQLQJVLK��<���.DUWLQL��$���	�.XUQLDZDQ��/��%����������

$QDOLVLV� UDVLR�PRQRVLW� WHUKDGDS�+LJK�'HQVLW\�/LSRSURWHLQ�

�+'/��SDGD�SDVLHQ�'LDEHWHV�0HOLWXV�7LSH����'0����GHQJDQ�

GDQ� WDQSD� QHIURSDWL� GLDEHWLN�� ,QWLVDUL� 6DLQV� 0HGLV�� �������

����²������KWWSV���GRL�RUJ����������,60�9��,������ 

5DSDQJ�� -�� 7��� 	� 1XU�� 0�� ,�� �������� $63(.�

.(*$:$7'$585$7$1��3(1<8/,7�5(686,7$6,�'$1�

0$1$-(0(1� $1(67(6,� 3$'$� 3$6,(1� (./$036,$�

'(1*$1�3$57,$/�+(//3�6<1'520(��-XUQDO�.HGRNWHUDQ�

0XODZDUPDQ�� ������ ����

KWWSV���GRL�RUJ����������M�NHG�PXODZDUPDQ�Y�L������� 

5HHGHU�� 6�� -���0DUWLQ��/��/���	�*ULIILQ��'��.�� ��������.HSHUDZDWDQ�

0DWHUQLWDV� �� .HVHKDWDQ�:DQLWD�� %D\L�� GDQ� .HOXDUJD� ���WK�

HG����(*&� 

5HSXEOLF� RI� ,QGRQHVLD�� 5HSRUW� RQ� WKH� $FKLHYHPHQW� RI� WKH�

0LOOHQQLXP� 'HYHORSPHQW� *RDOV� ,QGRQHVLD� ������ -DNDUWD��

0LQLVWU\�RI�1DWLRQDO�'HYHORSPHQW�3ODQQLQJ������� 
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5LINL�� 6�� �������� 3ULPDU\� 3HUFXWDQHRXV� &RURQDU\� ,QWHUYHQWLRQ�

�3ULPDU\� 3&,��� 6HQMDWD� ´%DUXµ� 8QWXN� 0HODZDQ� 6HUDQJDQ�

-DQWXQJ�$NXW��0HGLFD�+RVSLWDOLDß��-RXUQDO�RI�&OLQLFDO�0HGLFLQH��

������KWWSV���GRL�RUJ����������0+-&0�9�,����� 

6DLIXGGLQ��$��%���5DFKLPKDGKL��7���	�*XODUGL�:LNQMRVDVWUR��(GV����

�������� ,OPX�.HELGDQDQ� 6DUZRQR� 3UDZLURKDUGMR� ��WK� HG����

37�%LQD�3XVWDND�6DUZRQR�3UDZLURKDUGMR� 

6DOHK�� (�� �������� 0DFDP�0DFDP� 6\RN� 'DQ� 3HQDQJDQDQQ\D��
)DNXOWDV� .HGRNWHUDQ� 'DQ� ,OPX� .HVHKDWDQ�� 8QLYHUVLWDV�

0XKDPPDGL\DK�<RJ\DNDUWD� 

6DUJRZR�� '�� �������� 7KH� DFFXUDF\� RI� ILEULQRJHQ� DQG� KV�FUS� DV� D�

ELRPDUNHU� LQ� DFXWH� FRURQDU\� V\QGURPH� �$&6��� ,QGRQHVLDQ�

-RXUQDO� RI� &DUGLRORJ\�� �²����

KWWSV���GRL�RUJ����������,-&�9��,������ 

6DUL��1��$���	�5LDQWR��1��'����������/LWHUDWXUH�5HYLHZ×��3HUFXWDQHXV�

&RURQDU\� ,QWHUYHQWLRQ� 6HEDJDL� 7LQGDNDQ�(PHUJHQVL� 3DGD�

.DVXV� ,QIDUN� 0LRNDUG� $NXW� � $NLEDW� 7UDXPD� 7XPSXO�

7KRUD[��&ULWLFDO�0HGLFDO�DQG�6XUJLFDO�1XUVLQJ�-RXUQDO������������

KWWSV���GRL�RUJ����������&061-�9�,�������� 

6DUL�� <�� 1�� ,�� �������� .HVHKDWDQ� ,EX� GDQ� $QDN� GDODP� 8SD\D�

NHVHKDWDQ� 0DV\DUDNDW�� .RQVHS� GDQ� $SOLNDVL�� 37� 5DMD�

*UDILQGR�3HUVDGD� 

6D\��/���	�5DLQH��5����������$�V\VWHPDWLF�UHYLHZ�RI�LQHTXDOLWLHV�LQ�

WKH� XVH� RI� PDWHUQDO� KHDOWK� FDUH� LQ� GHYHORSLQJ� FRXQWULHV��

H[DPLQLQJ� WKH�VFDOH�RI� WKH�SUREOHP�DQG�WKH�LPSRUWDQFH�RI�

FRQWH[W��%XOOHWLQ�RI�WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ����������

�������� 
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6LZL��$�� 6��� <XGRQR��'�� 7��� 6HED\DQJ�� 6��0��� 	� 7XQLV�� $�� ��������

(ILNDVL� 7HNQLN� 5HODNVDVL� %HQVRQ� 3DGD� 6NRU� 1\HUL� 3DVLHQ�

$FXWH�0\RFDUGLDO� ,QIDUFWLRQ� �$0,��� &LWUD� 'HOLPD� 6FLHQWLILF�

-RXUQDO� RI� &LWUD� ,QWHUQDVLRQDO� ,QVWLWXWH�� ������ ��²����

KWWSV���GRL�RUJ����������&,75$'(/,0$�9�,������ 

6UL��0��(���<XVSLWDVDUL��0��'���	�=DLQDE��0��=����������5HODWLRQVKLS�

EHWZHHQ�6OHHS�4XDOLW\�DQG�+HDUW�$WWDFNV�,QFLGHQWV�DPRQJ�

,QIDUFW� 0\RFDUG� $FXWH� 3DWLHQWV� � DW� 8OLQ� %DQMDUPDVLQ��

+RVSLWDO�� 'XQLD� .HSHUDZDWDQ�� ������

KWWSV���GRL�RUJ����������'.�9�,������� 

6XNVPDULQL��3��:���'HZL��3��0���	�2NWDYLDQ��+��,����������3RWHQVL�

0LFUR� 51$� �0L51$�� ���� VHEDJDL� 0RGDOLWDV� 0XOWLIXQJVL�

GDQ� 0XWDNKLU� GDODP� 'HWHNVL� 'LQL� ,QIDUN� 0LRNDUG� $NXW��

(VVHQWLDO�� (VVHQFH� RI� 6FLHQWLILF� 0HGLFDO� -RXUQDO�� ������� ����

KWWSV���GRL�RUJ����������(67/������9���,���3��� 

6XOLVW\DZDWL��$����������$VXKDQ�.HELGDQDQ�3DGD�0DVD�.HKDPLODQ��

6DOHPED�0HGLND� 

7DOOR��$��6���$QGD\DQL��$���	�0DQXDED��,��%��3����������.DUDNWHULVWLN�

SDVLHQ� GLDEHWLF� UHWLQRSDWK\� GL� 3ROLNOLQLN� 0DWD� 5683�

6DQJODK� SHULRGH� -DQXDUL� ²� 'HVHPEHU� ������ ,QWLVDUL� 6DLQV�

0HGLV�� ������� ���²�����

KWWSV���GRL�RUJ����������,60�9��,�������� 

7DUDVRII��/��$����������´:H�GRQ
W�NQRZ��:H
YH�QHYHU�KDG�DQ\ERG\�

OLNH�\RX�EHIRUHµ��%DUULHUV�WR�SHULQDWDO�FDUH�IRU�ZRPHQ�ZLWK�

SK\VLFDO�GLVDELOLWLHV� 'LVDELOLW\�DQG�+HDOWK�-RXUQDO� �����������

���� 

7DUDVRII��/��$���5DYLQGUDQ��6���0DOLN��+���6DODHYD��'���	�%URZQ��+��

.����������6\VWHPDWLF�5HYLHZV�DMRJ��RUJ� 
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7FKRXQ]RX��5���1MDPHQ��7��1���1JDODPH��$��1���%DOHED��9���5DN\D��

,���:HNDP��'��0���:DPER��$��*��6���7DWDK��7HVID\��1���7DULNX��

5���=HQHEH��$���0RKDPPHG��)���	�:ROGH\RKDQQHV��)����������

$UHD�RI�IRFXV�WR�KDQGOH�GHOD\V�UHODWHG�WR�PDWHUQDO�GHDWK�LQ�

(WKLRSLD��3ORV�RQH���������H�������� 

7HVID\H��*���/R[WRQ��'���&KRMHQWD��&���$VVHID��1���	�6PLWK��5����������

0DJQLWXGH��WUHQGV�DQG�FDXVHV�RI�PDWHUQDO�PRUWDOLW\�DPRQJ�

UHSURGXFWLYH�DJHG�ZRPHQ�LQ�.HUVD�KHDOWK�DQG�GHPRJUDSKLF�

VXUYHLOODQFH�V\VWHP��HDVWHUQ�(WKLRSLD��%0&�ZRPHQ
V�KHDOWK��

������������ 

7KDGGHXV� 6�� 0DLQH� '�� 7RR� IDU� WR� ZDON�� PDWHUQDO� PRUWDOLW\� LQ�

FRQWH[W��6RF�6FL�0HG�����������������²����� 

7KDGGHXV�� 6��� 	� 0DLQH�� '�� �������� 7RR� IDU� WR� ZDON�� PDWHUQDO�

PRUWDOLW\� LQ� FRQWH[W� 6RFLDO� VFLHQFH� 	� PHGLFLQH� ������� �����

����� 

7LWDOH\� &�� 'LEOH\� 0�� 5REHUWV� &�� )DFWRUV� DVVRFLDWHG� ZLWK�

XQGHUXWLOL]DWLRQ� RI� DQWHQDWDO� FDUH� VHUYLFHV� LQ� ,QGRQHVLD��

UHVXOWV� RI� ,QGRQHVLD� 'HPRJUDSKLF� DQG� +HDOWK� 6XUYH\�

����������DQG�������%0&�3XEOLF�+HDOWK�������������� 

7LWDOH\�&��+XQWHU�&��'LEOH\�0��+H\ZRRG�3��:K\�GR�VRPH�ZRPHQ�

VWLOO�SUHIHU�WUDGLWLRQDO�ELUWK�DWWHQGDQWV�DQG�KRPH�GHOLYHU\"��

D� TXDOLWDWLYH� VWXG\� RQ�GHOLYHU\� FDUH� VHUYLFHV� LQ�:HVW� -DYD�

3URYLQFH��,QGRQHVLD��%0&�3UHJQDQF\�&KLOGELUWK������������� 

7RURVVLDQ��$����������7KHUPDO�PDQDJHPHQW�GXULQJ�DQDHVWKHVLD�DQG�

WKHUPRUHJXODWLRQ� VWDQGDUGV� IRU� WKH� SUHYHQWLRQ� RI�

LQDGYHUWHQW�SHULRSHUDWLYH�K\SRWKHUPLD��,Q�%HVW�3UDFWLFH�DQG�

5HVHDUFK��&OLQLFDO�$QDHVWKHVLRORJ\� �9RO�� ���� ,VVXH����SS�� ���²

������ %DLOOLqUH� 7LQGDOO��

KWWSV���GRL�RUJ���������M�ESD������������� 
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8QLWHG� 1DWLRQV� �81��� $IULFD·V� DGYDQFHV� LQ� PDWHUQDO�� LQIDQW�

PRUWDOLW\IDFH� VHWEDFNV�� :+2�� ������ $YDLODEOH��

KWWSV���QHZV�XQ�RUJ�HQ�VWRU\���������������� 

8QLWHG�1DWLRQV� )XQG� IRU� 3RSXODWLRQ�$FWLYLWLHV�� ��������0DWHUQDO�

PRUWDOLW\�XSGDWH�������D�IRFXV�RQ�HPHUJHQF\�REVWHWULF�FDUH� 

hVW�Q��7��%���(G����������� 0HDVXULQJ�KHDOWK�DQG�GLVDELOLW\��0DQXDO�IRU�

:+2� GLVDELOLW\� DVVHVVPHQW� VFKHGXOH� :+2'$6� ����� :RUOG�

+HDOWK�2UJDQL]DWLRQ� 

:DQJ��:���;LH��;���<XDQ��7���:DQJ��<���=KDR��)���=KRX��=���	�=KDQJ��

+����������(SLGHPLRORJLFDO�WUHQGV�RI�PDWHUQDO�K\SHUWHQVLYH�

GLVRUGHUV�RI�SUHJQDQF\�DW�WKH�JOREDO��UHJLRQDO��DQG�QDWLRQDO�

OHYHOV�� D� SRSXODWLRQ(EDVHG� VWXG\�� %0&� 3UHJQDQF\� DQG�

&KLOGELUWK�� ������� �²���� KWWSV���GRL�RUJ���������V������

������������ 

:HQ��;���	�)RUWXQH��1��7KH�GHILQLWLRQ�DQG�SUHYDOHQFH�RI�SK\VLFDO�

GLVDELOLW\� LQ� $XVWUDOLD�� &DQEHUUD�� $XVWUDOLD�� $XVWUDOLDQ�

,QVWLWXWH�RI�+HDOWK�DQG�:HOIDUH������� 

:HQ�� -���&KHQ�� -���&KDQJ�� -���:HL�� -���	�:HL��3�� ��������3XOPRQDU\�

FRPSOLFDWLRQV�DQG�UHVSLUDWRU\�PDQDJHPHQW�LQ�QHXURFULWLFDO�

FDUH��D�QDUUDWLYH�UHYLHZ��,Q�&KLQHVH�0HGLFDO�-RXUQDO��9RO�������

,VVXH� ��� SS�� ���²������ /LSSLQFRWW� :LOOLDPV� DQG� :LONLQV��

KWWSV���GRL�RUJ���������&0������������������� 

:+2��81)3$�� 7KH�:RUOG� %DQN��7UHQGV� LQ�0DWHUQDO�0RUWDOLW\��

����� WR� ������ *HQHYD�� :+2�� 81,&()�� 81)3$� DQG� 7KH�

:RUOG�%DQN������� 

:+2�� �������� :+2� UHFRPPHQGDWLRQV� RQ� DQWHQDWDO� FDUH� IRU� D�

SRVLWLYH� SUHJQDQF\� H[SHULHQFH�� :+2��

KWWSV���DSSV�ZKR�LQW�LULV�ELWVWUHDP�KDQGOH������������

����������������HQJ�SGI� 
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:RUOG�+HDOWK�2UJDQL]DWLRQ����������7KH�:RUOG�+HDOWK�5HSRUW�������

0DNH� HYHU\� PRWKHU� DQG� FKLOG� FRXQW�� :RUOG� +HDOWK�

2UJDQL]DWLRQ� 

:RUOG�+HDOWK�2UJDQL]DWLRQ�� ��������:RUOG�+HDOWK�6WDWLVWLFV� �����

>23@��0RQLWRULQJ�+HDOWK� IRU� WKH�6XVWDLQDEOH�'HYHORSPHQW�

*RDOV��6'*V���:RUOG�+HDOWK�2UJDQL]DWLRQ� 

:RUOG�+HDOWK�2UJDQL]DWLRQ����������7UHQGV�LQ�PDWHUQDO�PRUWDOLW\�

�����WR�������HVWLPDWHV�E\�:+2��81,&()��81)3$��:RUOG�

%DQN�*URXS�DQG�WKH�8QLWHG�1DWLRQV�3RSXODWLRQ�'LYLVLRQ� 

:RUOG�+HDOWK�2UJDQL]DWLRQ����������7UHQGV�LQ�PDWHUQDO�PRUWDOLW\�

�����WR�������HVWLPDWHV�E\�:+2��81,&()��81)3$��:RUOG�

%DQN�*URXS�DQG�81'(6$�3RSXODWLRQ�'LYLVLRQ��H[HFXWLYH�

VXPPDU\� 

:RUOG�+HDOWK�2UJDQL]DWLRQ��*OREDO� DFWLRQ� IRU� VNLOOHG� DWWHQGDQWV�

IRU�SUHJQDQW�ZRPHQ��,Q�'HSDUWPHQW�RI�5HSURGXFWLYH�+HDOWK�

DQG�5HVHDUFK��YRO�:+2�)&+�5+5���������*HQHYD��:RUOG�

+HDOWK�2UJDQL]DWLRQ�������� 

<DVPHHQ��6���	�/LX��+����������(YDOXDWLRQ�RI�WKHUPDO�FRPIRUW�DQG�

KHDW� VWUHVV� LQGLFHV� LQ� GLIIHUHQW� FRXQWULHV� DQG� UHJLRQV�$�

5HYLHZ�� ,23� &RQIHUHQFH� 6HULHV�� 0DWHULDOV� 6FLHQFH� DQG�

(QJLQHHULQJ�� �������� KWWSV���GRL�RUJ��������������

���;�������������� 
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7(17$1*�3(18/,6 

 

6WDI� SHQJDMDU� 'HSDUWHPHQ� .HSHUDZDWDQ�

0HGLNDO�%HGDK�8QLYHUVLWDV� 6XPDWHUD�8WDUD�

SDGD� 3URJUDP� 6DUMDQD� .HSHUDZDWDQ� GDQ�

DNWLI�GDODP�NHJLDWDQ�7UL�'KDUPD�3HUJXUXDQ�

7LQJJL� GDQ� PHQJLNXWL� EHUEDJDL� NHJLDWDQ�

SHODWLKDQ� //',.7,� XQWXN� SHQXOLVDQ� DUWLNHO�

LOPLDK�GDQ� 3DWHQ�� 3HQXOLV� MXJD� DNWLI� GDODP�

NHJLDWDQ� NRQIUHQVL� QDVLRQDO� GDQ�

LQWHUQDVLRQDO�VHUWD�DNWLI�GDODP�PHQXOLV�EXNX�GL�EHEHUDSD�SHQHUELW�

EXNX�� 

 

3HQXOLV� PHUXSDNDQ� VWDI� SHQJDMDU�

'HSDUWHPHQ�.HSHUDZDWDQ�0HGLNDO�%HGDK�GL�

6WLNHV� 6HKDW� %LQMDL� SDGD� 3URJUDP� '�,,,�

.HSHUDZDWDQ�� 3HQXOLV� MXJD� DNWLI� GDODP�

NHJLDWDQ� NRQIUHQVL� QDVLRQDO� GDQ�

LQWHUQDVLRQDO�VHUWD�PHQXOLV�EHEHUDSD�DUWLNHO�

LOPLDK�GL�EHEHUDSD�MXUQDO�WHUDNUHGLWDVL�VLQWD�

QDVLRQDO�GDQ�LQWHUQDVLRQDO��3HQXOLV�MXJD�DNWLI�

PHQXOLV� EHEHUDSD� EXNX� SHUDZDWDQ� OXND� EHNHUMDVDPD� GHQJDQ�

EHEHUDSD�GRVHQ�GL�ELGDQJ�ZRXQG�FDUH� 
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6DDW� LQL� SHQXOLV� VHGDQJ� PHQHPSXK�

3HQGLGLNDQ� 6�� 3URJUDP� 6WXGL� )DUPDVL� GL�

)DNXOWDV� )DUPDVL� 868�� 3HQXOLV� PHUXSDNDQ�

VWDI� SHQJDMDU� WHWDS� GL� 'HSDUWHPHQ�

.HSHUDZDWDQ� 0DWHUQLWDV� GL� 8QLYHUVLWDV�

6XPDWHUD� 8WDUD�� 3HQXOLV� DNWLI� GDODP� ULVHW�

EHUEDVLV� LQRYDVL� SURGXN� SHUDZDWDQ� GDQ�

PHQJLNXWL�EHEHUDSD�NRQIUHQVL�QDVLRQDO�GDQ�

LQWHUQDVLRQDO�� 3HQXOLV� MXJD� DNWLI� GDODP�

PHQXOLV� EHEHUDSD� EXNX� UHIHUHQVL�GDQ� EXNX�

DMDU� \DQJ� GLJXQDNDQ� ROHK� PDKDVLVZD� SURJUDP� VWXGL� VDUMDQD�

.HSHUDZDWDQ��3HQXOLV�VDDW�LQL�VHGDQJ�NRQVHQWUDVL�GDODP�SHQHOLWLDQ�

GLVHUWDVL�6��GDODP�PHQHOLWL�SURGXN�SHUDZDWDQ�OXND�KHUEDO� 
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