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$JJDUZDO�� 3��� 6LGGLTXH� 5�� $JJDUZDO�� <��� 	� *XSWD�� 6�� ������ 6HOI�FRPSDFWLQJ� FRQFUHWH�
SURFHGXUH�IRU�PL[�GHVLJQ��/HRQDUGR�HOHFWURQLF�MRXUQDO�RI�SUDFWLFHV�DQG�WHFKQRORJLHV������
������

$OVDGH\�� 6�� ������ (IIHFW� RI� VXSHUSODVWLFL]HU� RQ� IUHVK� DQG� KDUGHQHG� SURSHUWLHV� RI� FRQFUHWH��
-RXUQDO�RI�$JULFXOWXUDO�6FLHQFH DQG�(QJLQHHULQJ���������������

$UGDODQ��5�%���-RVKDJKDQL��$���	�+RRWRQ��5�'��������:RUNDELOLW\�UHWHQWLRQ�DQG�FRPSUHVVLYH�
VWUHQJWK� RI� VHOI�FRPSDFWLQJ� FRQFUHWH� LQFRUSRUDWLQJ� SXPLFH� SRZGHU� DQG� VLOLFD� IXPH��
&RQWUXFWLRQ�DQG�%XLOGLQJ�0DWHULDO���������������

$670�� ������ $670� &������ 6WDQGDUG� 6SHVLILFDWLRQ� IRU� &RQFUHWH� $JJUHJDWHV� $PHULFD�
6RFLHW\ IRU�7HVWLQJ�0DWHULDOV� 3KLODGHOSKLD��86$�

$670������� $670��&�������0�����6WDQGDUG�7HVW�0HWKRG�IRU�6LHYH�$QDO\VLV�RI�)LQH�DQG�
&RDUVH�$JJUHJDWHV��$670�,QWHUQDWLRQDO��3KLODGHOSKLD��86$�

%DOLWEDQJ�38�� ������ 61,� ��������������0HWRGH� 3HQJXMLDQ�$JUHJDW�+DOXV� DWDX�3DVLU� \DQJ�
0HQJDQGXQJ�%DKDQ�3ODVWLN�GHQJDQ�&DUD�6HWDUD�3DVLU� 3XVMDWDQ��%DQGXQJ�

%61��������6N�61,�6���������)� 6SHVLILNDVL�%DKDQ�%DQJXQDQ�%DJLDQ�$��%DKDQ�%DQJXQDQ�
%XNDQ�/RJDP�� %DGDQ�6WUDQGDULVDVL�1DVLRQDO��%DQGXQJ�

%61�� ������ 6.� �������������� 0HWRGH� 3HQJXMLDQ� %HUDW� ,VL� GDQ� 5RQJJD� 8GDUD� GDODP�
$JUHJDW� %DGDQ�6WDQGDULVDVL�1DVLRQDO��-DNDUWD�

%61�� ����D�� 61,� ������������� 6SHVLILNDVL� $JUHJDW� +DOXV� XQWXN� 3HNHUMDDQ� $GXNDQ� GDQ�
3OHVWHUDQ�GHQJDQ�%DKDQ�'DVDU�6HPHQ� %DGDQ�6WDQGDULVDVL�1DVLRQDO��%DQGXQJ�

%61�� ����E�� 61,� ������������� 7DWD� &DUD� 3HUKLWXQJDQ� 6WUXNWXU� %HWRQ� XQWXN� %DQJXQDQ�
*HGXQJ� %DGDQ�6WDQGDULVDVL�1DVLRQDO��%DQGXQJ�

%61��������61,�������������� 6HPHQ�3RUWODQG� %DGDQ�6WDQGDULVDVL�1DVLRQDO��%DQGXQJ�

%61�� ����D�� 61,� ���������� &DUD� 8ML� %HUDW� -HQLV� GDQ� 3HQ\HUDSDQ� $LU� $JUHJDW� +DOXV�
%DGDQ�6WDQGDULVDVL�1DVLRQDO��%DQGXQJ�

%61������E��61,����������� &DUD�8ML�.HDXVDQ�$JUHJDW�GHQJDQ�0HVLQ�$EUHDVL�/RV�$QJHOHV�
%DGDQ�6WDQGDULVDVL�1DVLRQDO��%DQGXQJ�

%61�� ����F�� 61,� ����������� &DUD� 8ML� %HUDW� -HQLV� GDQ� 3HQ\HUDSDQ� $LU� $JUHJDW� .DVDU��
%DGDQ�6WDQGDULVDVL�1DVLRQDO��%DQGXQJ�

%61��������61,����������� &DUD�8ML�.XDW�7HNDQ�%HWRQ�GHQJDQ�6LOLQGHU� %DGDQ�6WDQGDULVDVL�
1DVLRQDO��-DNDUWD�
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%61�� ������ 61,� $670� &��������� 0HWRGH� 8ML� %DKDQ� \DQJ� /HELK� +DOXV� GDUL� 6DULQJDQ�
1R����� GDODP� $JUHJDW� 0LQHUDO� GHQJDQ� 3HQFXFLDQ�� %DGDQ� 6WDQGDULVDVL� 1DVLRQDO��
-DNDUWD�

%61��������61,����������� 6SHVLILNDVL�$LU�3HQFDPSXUDQ�\DQJ�'LJXQDNDQ�GDODP�3URGXNVL�
%HWRQ�6HPHQ�+LGUDXOLV� %DGDQ�6WDQGDULVDVL�1DVLRQDO��-DNDUWD�

&KRSUD�� '��� 	� 6LGGLTXH�� 5�� ������ 6WUHQJWK�� SHUPHDELOLW\� DQG� PLFURVWUXFWXUH� RI� VHOI�
FRPSDFWLQJ�FRQFUHWH�FRQWDLQLQJ�ULFH�KXVN�DVK��%LRV\VWHPV�(QJLQHHULQJ�������������

'38�� ������ 61,� �������������� 6SHVLILNDVL� %DKDQ� 7DPEDKDQ� XQWXN� %HWRQ� <D\DVDQ�
/HPEDJD�3HQ\HOLGLNDQ�0DVDODK�%DQJXQDQ��%DQGXQJ��

'XPQH�� 6�0�� ������ (IIHFW� RI� VXSHUSODVWLFL]HU� RQ� IUHVK� DQG� KDUGHQHG� SURSHUWLHV� RI� VHOI�
FRPSDFWLQJ� FRQFUHWH� FRQWDLQLQJ� IO\� DVK�� $PHULFDQ� -RXUQDO� RI (QJLQHHULQJ� 5HVHDUFK��
���������������

(XURSHDQ� )HGHUDWLRQ� RI� 1DWLRQDO� $VVRFLDWLRQV� 5HVSHVHQWLQJ� 3URGXFHUV� DQG� $SSOLFDWRUV� RI�
6SHFLDOLVW�%XLOGLQJ�3URGXFWV� IRU�&RQFUHWH� �()1$5&���7KH�(XURSHDQ�*XLGHOLQHV�IRU�
6HOI�&RPSDFWLQJ�FRQFUHWH��0D\�������+DPSVKLUH��8�.�

+XDQJ�� +��� 4LDQ�&��� =KDR�� )��� 4X�� -��� *XR�� -��� 	� 'DQ]LQJHU�� 0�� ������ ,PSURYHPHQW� RQ�
PLFURVWUXFWXUH�RI�FRQFUHWH�E\�SRO\FDUER[\ODWH�VXSHUSODVWLFL]HU��3&(��DQG�LWV�LQIOXHQFH�
RQ�GXUDELOLW\�RI�FRQFUHWH��&RQVWUXFWLRQ�DQG�%XLOGLQJ�0DWHULDO���������������

.KDQ��0���	�$OL��0��������8VHQ�RI�JODVV�DQG�Q\ORQ�ILEHUV� LQ�FRQFUHWH� IRU�FRQWUROOLQJ�HDUO\�
DJH�PLFUR�FUDFNLQJ�LQ�EULGJH�GHFNV��&RQVWUXFWLRQ�DQG�%XLOGLQJ�0DWHULDO���������������

0RKVHQL��(���7DQJ��:���	�&XL��+��������&KORULGH�GLIIXVLRQ�DQG�DFLG�UHVLVWDQFH�RI�FRQFUHWH�
FRQWDLQLQJ�]HROLWH�DQG�WXII�DV�SDUWLDO�UHSODFHPHQWV�RI�FHPHQW�DQG�VDQG��0DWHULDO���������
����

1DJURFNLHQH��'���	�*LUVNDV��*��������5HVHDUFK�LQWR�WKH�SURSHUWLHV�RI�FRQFUHWH�PRGLILHG�ZLWK�
QDWXUDO�]HROLWH�DGGLWLRQ��&RQVWUXFWLRQ�DQG�%XLOGLQJ�0DWHULDO���������������

2NDPXUD��+���	�2XFKL��0�� ������ 6HOI�FRPSDFWLQJ� FRQFUHWH��-RXUQDO� RI� DGYDQFHG� FRQFUHWH�
WHFKQRORJ\������������

2]VDU��'�6���2]DOS��)���<LOPD]��+�'���	�$NFD\��%��������(IIHFWV�RI�Q\ORQ�ILEUH�DQG�FRQFUHWH�
VWUHQJWK� RQ� WKH� 6KULQNDJH� DQG� )UDFWXUH� %HKDYLRXU� RI� )LEUH� 5HLQIRUFHG� &RQFUHWH�� ,Q�
,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 6WUDLQ� +DUGHQLQJ� &HPHQW�%DVHG� &RPSRVLWHV �SS�����
������6SULQJHU��'RUGUHFKW��

3UDWLZL��6���3UD\XGD��+���GDQ�6DOHK��)��������.XDW�7HNDQ�%HWRQ�6HUDW�0HQJJXQDNDQ�9DULDVL�
)LEUH�2SWLF�GDQ�3HFDKDQ�.DFD��6HPHVWD�7HNQLND��������������

3XVOLWEDQJ��������3G�7���������%��3HODNVDQDDQ�3HNHUMDDQ�%HWRQ�XQWXN�-DODQ�GDQ�-HPEDWDQ��
'HSDUWHPHQ�3HNHUMDDQ�8PXP��-DNDUWD�

5L\DQL�� $QLVD�� ������ 3URVHV� .LPLD� GDODP� =HROLWH� GDQ� 3HQJJXQDDQQ\D� GDODP� .HKLGXSDQ�
6HKDUL�KDUL��.DU\D�7XOLV�:DZDVDQ�GDQ�.DMLDQ�0,3$��<RJ\DNDUWD��
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6DPLPL�� .�� .DPDOL�%HUQDUG�� 6��� 0DJKVRXGL�� $�$��� 0DJKVRXGL�� 0��� 	� 6LDG�� +�� ������
,QIOXHQFH� RI� SXPLFH� DQG� ]HROLWH� RQ� FRPSUHVVLYH� VWUHQJWK�� WUDQVSRUW� SURSHUWLHV� DQG�
UHVLVWDQFH� WR� FKORULGH� SHQHWUDWLRQ� RI� KLJK� VWUHQJWK� VHOI�FRPSDFWLQJ� FRQFUHWHV��
&RQVWUXFWLRQ�DQG�EXLOGLQJ�PDWHULDO���������������

6LGGLTXH�� 5�� ������ 3URSHUWLHV� RI� VHOI�FRPSDFWLQJ� FRQFUHWH� FRQWDLQLQJ� FODVV� )� IO\� DVK��
0DWHULDOV�	�'HVLJQ����������±������

6XJLDUWR�� +��� 	� .XVXPD�� *�+�� ������ 3HQJJXQDDQ� )O\� $VK� GDQ� 9LVFRFUHWH SDGD� 6HOI�
&RPSDFWLQJ�&RQFUHWH��'LPHQVL�7HNQLN�6LSLO��������������

7MRNURGLPXO\R�� .DUGL\RQR�� ������ 7HNQRORJL� %HWRQ�� %LUR� 3HQHUELWDQ� -XUXVDQ� 7HNQLN� 6LSLO�
)DNXOWDV�7HNQLN�8*0� 6OHPDQ��'DHUDK�,VWLPHZD�<RJ\DNDUWD�

:LKDUGL�7�0��� 3DUXQJ�� +��� 6LVZDQWR�� .��� GDQ� 'DOOH�� $�� ������ 3HFDKDQ� 0DUPHU� VHEDJDL�
3HQJJDQWL�3DUVLDO�$JUHJDW�.DVDU 6HOI�&RPSDFWLQJ�&RQFUHWH��6&&�� -XUQDO�'HVDLQ�	�
.RQVWUXNVL�����������


