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=DJUHE��3LHURWWLMHYD����7HO����������������)D[�������������������HPDLO��WNXUHYL#UJQ�KU�� )DFXOW\�RI�0LQLQJ��*HRORJ\�DQG�3HWUROHXP�(QJLQHHULQJ��8QLYHUVLW\�RI�=DJUHE��&URDWLD��
=DJUHE��3LHURWWLMHYD����7HO����������������)D[�������������������HPDLO��QNXNXOM#UJQ�KU�
�
�
$EVWUDFW��)RVVLO� IXHOV� WKDW�PDQNLQG�EXUQV� WRGD\� LQ� D� VLQJOH� \HDU�ZHUH�PDGH� IURP�RUJDQLF�
matter containing 44×10

	�
 NJ�RI�FDUERQ��ZKLFK�LV�����WLPHV�WKH�QHW�SULPDU\�SURGXFWLYLW\�RI�WKH�
planet’s current biota. Such large consumption of fossil fuels introduced biodiesel as one of 
WKH� DOWHUQDWLYH� VRXUFHV� RI� HQHUJ\� WKDW� LV� QHHGHG� IRU� GHFUHDVHPHQW� RI� GHSHQGHQFH� RQ� IRVVLO�
K\GURFDUERQV�DQG�ORZHULQJ�RI�&2 � HPLVVLRQV�LQWR�WKH�DWPRVSKHUH��7KHUHIRUH��(8�JRDO�LV�WR�
DFKLHYH�ELRGLHVHO�VKDUH�RI�������LQ�WUDQVSRUWDWLRQ�VHFWRU�XQWLO�������%LRGLHVHO�LV�RIWHQ�FDOOHG�
FOHDQ�� HFRORJLFDO� DQG� UHQHZDEOH� DOWHUQDWLYH� IXHO�� ,I� ZKROH� VLWXDWLRQ� LV� YLHZHG� JOREDOO\��
biodiesel could easily be named as one of the most dangerous sources of energy for Earth’s 
HFRV\VWHP��0DLQ�WKUHDW�IURP�ODUJH�VFDOH�ELRIXHO�XWLOL]DWLRQ�FRPHV�IURP�GHIRUHVWDWLRQ�RI�ODQG�
QHHGHG�IRU�FXOWLYDWLRQ�RI�FURSV��(YHU\�\HDU�ODUJH�DUHDV�RI�UDLQIRUHVWV�LQ�6RXWK�(DVW�$VLD�DQG�
6RXWK�$PHULFD�DUH� LUUHWULHYDEO\� ORVW�GXH� WR�ZRUOG�ELRIXHO�GHPDQG��0LOOLRQV�RI�KHFWDUHV�DUH�
WXUQHG� LQWR� ODUJH� SDOP� DQG� VXJDUFDQH� SODQWDWLRQ� HQGDQJHULQJ� HFRV\VWHP� DQG� VXUYLYDO� RI�
PDQ\� VSHFLHV�� )XUWKHUPRUH�� ODUJH� VFDOH� GHIRUHVWDWLRQ� LV� RIWHQ� EHLQJ� FRQGXFWHG� ZLWK� IRUHVW�
ILUHV� DQG� GU\LQJ� VZDPS� DUHDV� RI� UDLQIRUHVWV�� &RPEXVWLRQ� RI� ZRRG� DQG� R[LGDWLRQ� RI� SHDW�
GXULQJ� GU\LQJ� HPLWV� HQRUPRXV� TXDQWLWLHV� RI� &2 � � LQWR� WKH� DWPRVSKHUH�ZKLFK� LV� FRQWUDU\� WR�
biodiesel appellation as “CO �  balanced fuel”.� (YHU\� HQHUJHWLF� SURFHVV� DQG� IXHO� PXVW� EH�
YLHZHG� WKURXJK� FRPSOHWH� SURGXFWLRQ� F\FOH� DQG� �(� SULQFLSOH�� HFRORJ\�� HIILFLHQF\�� HFRQRP\�
DQG�HGXFDWLRQ���
&URDWLD��ZLWK� ODUJH� SUHVHQW�� EXW� YDFDQW�� DJULFXOWXUDO� DUHD� FRXOG� EH�H[DPSOH� WKDW� ELRGLHVHO��
RQO\� LQ� VPDOO� VFDOH� SURGXFWLRQ� FRXOG� FRQWULEXWH� WR� VRPH� GHFUHPHQW� RI� IRVVLO� K\GURFDUERQV�
GHSHQGHQFH� EXW� QRW� RQ� today’s perceptions and demands, without large impact on 
HQYLURQPHQW�������
�
.H\�ZRUGV��ELRGLHVHO��&2 � �HPLVVLRQ��GHIRUHVWDWLRQ���
�
�
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�
7KH�XVH�RI�ELRGLHVHO�LQ�DXWRPRWLYH�HQJLQHV�KDV�EHHQ�NQRZQ�IRU�D�ORQJ�WLPH��EXW�LQ�(XURSH�WKH�
SURGXFWLRQ�DQG�XVH�RI�WKHVH�IXHOV�KDV�EHHQ�GHYHORSLQJ�PRUH�VHULRXVO\�RQO\�MXVW�WKH�SDVW�ILYH�WR�
WHQ�\HDUV��7KLV� LV�SDUWO\�GXH� WR�(XURSHDQ�DQG�QDWLRQDO�HQYLURQPHQWDO�SROLFLHV�DLPLQJ�DW� WKH�
UHGXFWLRQ� RI� &2�� HPLVVLRQV�� 7DUJHW� LV� WR� GHFUHDVH� HPLVVLRQV� IURP� WUDQVSRUW� VHFWRU�� DV�
ELRGLHVHO� GR� QRW� OHDG� WR� DQ\� DGGLWLRQDO� &2�� HPLVVLRQV� UHOHDVHG� WR� WKH� DLU�� DSDUW� IURP� WKH�
HPLVVLRQV�GXH�WR�SURGXFWLRQ�DQG�WUDQVSRUW�RI�WKH�ELRPDVV�DQG�ELRIXHOV��9DULRXV�VWXGLHV�KDYH�
HVWLPDWHG�WKDW�WKH�XVH�RI���NJ�RI�ELRGLHVHO�OHDGV�WR�WKH�UHGXFWLRQ�RI�VRPH���NJ�RI�&2��>��@��



,Q�WKH�.\RWR�SURWRFRO��WKH�(XURSHDQ�8QLRQ�PHPEHU�FRXQWULHV�KDYH�FRPPLWWHG�WR�D�UHGXFWLRQ�
RI� WKHLU�&2�� HPLVVLRQV� E\� ��� UHODWLYH� WR� ����� OHYHOV� E\� WKH� \HDU� ������ )XUWKHUPRUH�� (8�
GLUHFWLYH�SURSRVDO�REOLJHV�WKH�0HPEHU�6WDWHV�WR�HVWDEOLVK�D�PLQLPXP�SHUFHQWDJH�RI����E\�����
'HFHPEHU�������E\�YROXPH�RI�ELRIXHOV� WR�EH�VROG� LQ� WKHLU� UHVSHFWLYH�QDWLRQDO�PDUNHWV��7KLV�
DPRXQW�LV�WR�LQFUHDVH�HYHU\�\HDU�E\�������WR�������LQ�WKH�\HDU�������>�@�3ULRU�WR�WKH�.\RWR�
FRPPLWPHQW��HQHUJ\�FRQVXPSWLRQ�ZDV�SUHGLFWHG�WR�LQFUHDVH�IURP�������0WRH��PLOOLRQ�WRQV�RI�
RLO� HTXLYDOHQW�� LQ� WKH� \HDU� ����� WR� ������0WRH� LQ� WKH� \HDU� ����� �(XURSHDQ� &RPPLVVLRQ��
�������7KH�LQFUHDVHG�HQHUJ\�FRQVXPSWLRQ�ZDV�SUHGLFWHG�WR�EH�VXSSOLHG�HQWLUHO\�E\�UHQHZDEOH�
HQHUJ\�VRXUFHV��LQFUHDVLQJ�WKHLU�VKDUH�IURP������LQ������WR�������LQ�������7KH�LQFUHDVHG�XVH�
RI�ELRPDVV�UHTXLUHV�FDUHIXO�FRQVLGHUDWLRQ�RI�DOO�HQYLURQPHQWDO�LPSDFWV��
�
7DEOH����5RXJK�JXLGHOLQHV�RI�DOWHUQDWLYH� IXHOV� LQ�(8�DFFRUGLQJ� WR�(XURSHDQ�FRPPLVVLRQ� LQ�
������>�@�
�

<HDU� %LRIXHOV� 1DWXUDO�JDV� +\GURJHQ� 7RWDO�
������ ��� � � ���
������ ��� ��� � ���
������ ��� ��� ��� ����
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�
:KLOH�SRVLWLYH�LPSDFWV�VXFK�DV�UHGXFWLRQ�LQ�IRVVLO�&2��HPLVVLRQV�DW�WKH�FRPEXVWLRQ�VWDJH�DUH�
HYLGHQW�� WKH� LQGLUHFW� LPSDFWV� VXFK� DUH� GHIRUHVWDWLRQ�� WKH� GDQJHU� RI� UHGXFLQJ� ELRGLYHUVLW\��
FRQWDPLQDWLRQ�RI� ODQG�DQG�ZDWHU�ZLWK�QLWUDWHV��SKRVSKDWHV�DQG�SHVWLFLGHV�DUH�PRUH�FRPSOH[�
DQG� KDYH� JOREDO� LPSDFW�RQ� HQYLURQPHQW� DV�ZHOO��$V� VXFK�� DQ� LQFUHDVHG� XVH� RI� ELRGLHVHO� LQ�
(XURSH� LV�FRPSUHKHQGHG�DV�DQ� LPSRUWDQW� VWHS� IRU� WKH�(XURSHDQ�8QLRQ� WR�PHHW� LWV�HPLVVLRQ�
UHGXFWLRQ�WDUJHW�DV�DJUHHG�XQGHU�WKH�.\RWR�DJUHHPHQW��
�
�
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�
$W�SUHVHQW��WKH�ELRIXHO�SURGXFLQJ�FRXQWULHV�LQ�WKH�(XURSHDQ�8QLRQ�RQO\�KDYH�D�VPDOO�VKDUH�LQ�
JOREDO� SURGXFWLRQ� RI� ELRIXHOV�� QDPHO\� D� OLWWOH� OHVV� WKDQ� ���� 0RVW� RI� WKH� JOREDO� ELRIXHO�
SURGXFWLRQ� FRQVLVWV� RI� HWKDQRO� DQG� WKH� PDLQ� HWKDQRO� SURGXFHUV� DUH� WKH� 86$� DQG� %UD]LO��
ZKHUHDV�WKH�VKDUH�RI�(XURSH�LV�UDWKHU�VPDOO��+RZHYHU��(XURSH�LV�WKH�PRVW�LPSRUWDQW�SURGXFHU�
RI�ELRGLHVHO�RQ� WKH�JOREDO�PDUNHW��$V�IURP�WKH�\HDU�������WKH�(XURSHDQ�SURGXFWLRQ�OHYHO�RI�
ELRGLHVHO�LQFUHDVHG�E\�DOPRVW�WHQ�WLPHV��IURP�������WRQV�LQ������WR��������WRQV�LQ������DQG�
IXUWKHU� WR��������� WRQV�LQ������� �7DEOH���� >�@��*HUPDQ\� LV� WKH� OHDGLQJ�(XURSHDQ�SURGXFHU��
IROORZHG�E\�)UDQFH��,WDO\�DQG�&]HFK�5HSXEOLF��7KURXJKRXW�WKH�(XURSHDQ�8QLRQ��ELRGLHVHO�LV�
DSSOLHG�LQ�DXWRPRWLYH�HQJLQHV�LQ�YDULRXV�EOHQGV�ZLWK�UHJXODU�GLHVHO��,Q�*HUPDQ\��$XVWULD�DQG�
6ZHGHQ�� LW� LV�XVHG� LQ� SXUH� IRUP� LQ�DGDSWHG�FDSWLYH� IOHHW� YHKLFOHV��&XUUHQWO\�� RQO\� ELRGLHVHO�
�PDLQO\�5DSHVHHG�0HWK\O�(VWHU��50(��DQG�HWKDQRO��DQG�LWV�GHULYDWLYH�(7%(��SURGXFHG�IURP�
IRRG�FURSV�DUH�DSSOLHG�RQ�D�FRPPHUFLDO�EDVLV�RQ�WKH�(XURSHDQ�PDUNHW���
6RPHZKDW� ���� RI� WRWDO� ELRGLHVHO� YROXPH� LV� LPSRUWHG� IURP� (DVW� $VLD� �0DOD\VLD� DQG�
,QGRQHVLD��LQ�IRUP�RI�FUXGH�SDOP�RLO��%LRGLHVHO�SURGXFWLRQ�FXUUHQWO\�XVHV�DURXQG�����PLOOLRQ�
KHFWDUHV� RI� DUDEOH� ODQG� LQ� WKH� (8�� 7RGD\�� WKHUH� DUH� DSSUR[LPDWHO\� ��� SODQWV� LQ� WKH� (8�
SURGXFLQJ�XS� WR�����������WRQQHV�RI�ELRGLHVHO�DQQXDOO\��7KHVH�SODQWV�DUH�PDLQO\�ORFDWHG� LQ�
*HUPDQ\��,WDO\��$XVWULD��)UDQFH�DQG�6ZHGHQ���
�
�



7DEOH�����(8�ELRGLHVHO�SURGXFWLRQ�DQG�LPSRUW�LQ�������>�@�>��@�
�

&28175<�
�3URGXFWLRQ�RI�

ELRGLHVHO�LQ��������
(×1000 tonnes)�

3URGXFWLRQ�FDSDFLW\��
LQ�������

(×1000 tonnes)�
*HUPDQ\� ������ ������
)UDQFH� ���� ����
,WDO\� ���� ����
&]HFK�5HSXEOLF� ���� ����
3RODQG� ���� ����
$XVWULD� ��� ����
6ORYDNLD� ��� ���
6SDLQ� ��� ����
'HQPDUN� ��� ���
8.� ��� ����
2WKHU�(8�VWDWHV� ���� ����
727$/�� ������ ������
,PSRUWV�RI�ELRGLHVHO�
SDOP�RLO�IURP�(DVW�$VLD� ���������������§���� ��
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$OWKRXJK�WKH� LPSRUWDQFH�RI�WKH�XVH�RI�ELRIXHOV� LQ� WUDQVSRUW�KDV�DOUHDG\�EHHQ�VWUHVVHG�LQ� WKH�
(8�:KLWH�3DSHU�RQ�UHQHZDEOH�VRXUFHV�RI�HQHUJ\��������DQG�WKH�*UHHQ�3DSHU�RQ�D�(XURSHDQ�
VWUDWHJ\� IRU� WKH� VHFXULW\� RI� HQHUJ\� VXSSO\� �������� WKLV� KDV� QRW� OHG� WR� WKH� GHYHORSPHQW� RI�
FRQFUHWH� ELRIXHO� VSHFLILF� QDWLRQDO� SROLFLHV� LQ� PDQ\� (8� 0HPEHU� 6WDWHV�� 6RPH� FRXQWULHV�
VXSSRUW� WKH� XVH� RI� ELRIXHO� E\� H[HPSWLQJ� WKHP� IURP� H[FLVH� GXWLHV� RU� HQYLURQPHQWDO� WD[HV��
+RZHYHU��LQ�-XQH�������WKH�GLVFXVVLRQ�RQ�ELRIXHOV�GLG�UHVXOW� LQ�WZR�(8�'LUHFWLYH�SURSRVDOV�
RQ�WKH�SURPRWLRQ�RI�ELRIXHOV��7KH�ILUVW�GUDIW�'LUHFWLYH�REOLJHV�WKH�(8�0HPEHU�6WDWHV�WR�VHOO�D�
FHUWDLQ�DPRXQW�RI�ELRIXHOV�RQ� WKHLU�QDWLRQDO�PDUNHWV� LQ� WKH�SHULRG������ �������� ,Q�RUGHU� WR�
VXSSRUW� WKLV�� WKH� VHFRQG� GUDIW� 'LUHFWLYH� SURYLGHV� WKH� RSSRUWXQLW\� WR� WKH�0HPEHU� 6WDWHV� WR�
DGMXVW�WKHLU�QDWLRQDO�H[FLVH�GXW\�V\VWHPV�IRU�DXWRPRWLYH�IXHOV�LQ�IDYRXU�RI�ELRIXHOV��
�
7DEOH����2YHUYLHZ�RI�VXEPLWWHG�QDWLRQDO�LQGLFDWLYH�WDUJHWV�RI�(8�FRXQWULHV�IRU�������>�@�
�
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'LIIHUHQWLDWLRQ�
�����LQ������� $UJXPHQW�IRU�GLIIHUHQWLDWLRQ�

$XVWULD� �� �� ����� <� ��
&\SUXV� �� �� �� <� ��
&]HFK�
5HSXEOLF� ����� ����� ����� 1� ��

'HQPDUN� �� �� �� <� /RVV�RI�JRYHUQPHQW�UHYHQXH��$OORFDWLRQ�RI�
UHVRXUFHV�WR�RWKHU�XVHV��+LJK�SURGXFWLRQ�FRVW�

(VWRQLD� �� �� �� <� /LPLWHG�QDWLRQDO�SRWHQWLDO�IRU�SURGXFWLRQ�RI�
ELRGLHVHO��/RZ�VWDUWLQJ�SRLQW�

)LQODQG� ����� �� ����� <�
$OORFDWLRQ�RI�UHVRXUFHV�WR�RWKHU�XVHV��+LJK�
SURGXFWLRQ�FRVW��/LPLWHG�QDWLRQDO�SRWHQWLDO�IRU�
SURGXFWLRQ�RI�ELRGLHVHO��/RZ�VWDUWLQJ�SRLQW�
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7KH�XVDJH�RI�ELR�IXHOV�FUHDWHV�D�GLOHPPD�LQ�WHUPV�RI�WKH�QHW�HQYLURQPHQWDO�EHQHILWV�RI�XVLQJ�
ORZ�FDUERQ�IXHOV��,QFUHDVHG�GHPDQG�IRU�WKLV�IXHO�RYHU�VWDQGDUG�GLHVHO�LV�EHQHILFLDO�LQ�WHUPV�RI�
FDUERQ�HPLVVLRQV��EXW�XQGHU�FXUUHQW�ODQG�FRQYHUVLRQ�SDWWHUQV��LQFUHDVHG�SURGXFWLRQ�LQ�6RXWK�
(DVW�$VLD�WR�PHHW�KLJKHU�JOREDO�GHPDQG��HVSHFLDOO\�(8��ZRXOG�LQHYLWDEO\�LQYROYH�H[WHQVLYH�
IRUHVW� FOHDUDQFH�� (XURSH� LV� FXUUHQWO\� VKRUW� RI� ELRGLHVHO� DV� VRPH� PHPEHU� VWDWHV� KDYH�
XQGHULQYHVWHG� LQ� UHILQHU\� SURGXFWLRQ� LQ� UHFHQW� GHFDGHV� ZKLOH� PRWRULVWV� DUH� LQFUHDVLQJO\�
VZLWFKLQJ�WR�WKH�GLHVHO�LQVWHDG�RI�JDVROLQH���([SHUWV�HVWLPDWHV�WKDW�SDOP�RLO�ELR�GLHVHO�LQ�D�IHZ�
\HDUV� FRXOG� DFFRXQW� IRU� ��� SHUFHQW� RI� (XURSH
V� DXWRPRWLYH� FRQVXPSWLRQ� DQG� FDXVH� WKH�
GHVWUXFWLRQ�RI�VRPH�RI�WKH�PRVW�YDOXDEOH��IRUHVWV�RI�WKH�ZRUOG��5HDVRQ�RI�LQFUHDVHG�VKDUH�RI�
SDOP�RLO�LQ�WRWDO�(8�ELRGLHVHO�FRQVXPSWLRQ�OLHV�LQ�JUHDWHU�\LHOG�SHU�KHFWDUH�RI�SDOP�SODQWDWLRQ�
�7DEOH����DQG�ORZHU�FRVW�SURGXFWLRQ�ZKLFK�LQIOXHQFHV�ILQDO�SXUFKDVH�SULFH���
�
7DEOH����<LHOG�RI�ELR�RLO�IRU�GLIIHUHQW�FXOWXUHV�>��@�

�
8QWLO�WRGD\��UDSHVHHG�LV�VWLOO�GRPLQDQW�VRXUFH�IRU�ELRGLHVHO�LQ�(8�ZLWK�VKDUH�RI�VRPH�����EXW�
FRPSHWLWLRQ�ZLWK�IRRG�VHFWRU�KDV�GULYHQ�LWV�SULFH�WR�VRPHZKDW����¼�SHU�WRQQH��LQ�������$W�WKH�
VDPH�WLPH��SULFH�RI�FUXGH�SDOP�RLO�ZDV�DURXQG�����FKHDSHU��PDNLQJ�LW�DERXW����¼�SHU�WRQQH�������

)UDQFH� �� ����� ���� 1� ��
*HUPDQ\� ����� �� ���� 1� ��
*UHHFH� �� �� �� <� ��
+XQJDU\� �� �� ���� <� /LPLWHG�QDWLRQDO�SRWHQWLDO�IRU�SURGXFWLRQ�RI�

ELRGLHVHO�

,UHODQG� �� �� ����
�� <�

+LJK�SURGXFWLRQ�FRVW��/LPLWHG�QDWLRQDO�
SRWHQWLDO�IRU�SURGXFWLRQ�RI�ELRGLHVHO��
(PLVVLRQV�RI�RWKHU�*+*�

/DWYLD� ����� ����� ���� 1� ��
/LWKXDQLD� �� �� ���� 1� ��
0DOWD� ����� �� �� <� /LPLWHG�QDWLRQDO�SRWHQWLDO�IRU�SURGXFWLRQ�RI�

ELRGLHVHO�
1HWKHUODQGV� �� �� �� <� /LPLWHG�QDWLRQDO�SRWHQWLDO�IRU�SURGXFWLRQ�RI�

ELRGLHVHO�
3RUWXJDO� �� �� ���� <� /RZ�VWDUWLQJ�SRLQW��/LPLWHG�QDWLRQDO�SRWHQWLDO�

IRU�SURGXFWLRQ�RI�ELRGLHVHO�
6ORYDNLD� ����� ����� ���� 1� ��
6SDLQ� ����� �� ���� 1� ��
6ZHGHQ� ����� ���� ���� 1� ��
8QLWHG�
.LQJGRP� �� �� ����� <� /RZ�VWDUWLQJ�SRLQW�

3ODQW� 6R\EHDQ� 5DSHVHHG� -DWURSKD� 3DOP�
P  �NP� � �������� ���������� ���� ����
/�KHFWDUH� ���������� ���������� ����� �����

<LHOG�
RI�

�ELR�RLO� *-�NP � � ���������� ���������� ����� ������



�
����� 'HIRUHVWDWLRQ�LQ�6RXWK�$VLD�FDXVHG�E\�FXOWLYDWLRQ�RI�SDOP�RLO�QHHGHG�IRU�ELRGLHVHO�

SURGXFWLRQ�DQG�H[SRUW�WR�(8���
�
%HWZHHQ������DQG�������WKH�DUHD�RI�RLO�SDOP�KDUYHVWHG�LQ�,QGRQHVLD�PRUH�WKDQ�WULSOHG��ZLWK�
DQ� LQHYLWDEOH� DVVRFLDWHG� ULVH� LQ� WKH� WRWDO� SURGXFWLRQ� RI� SDOP� RLO�� ,Q� ������ ��� SHU� FHQW� RI�
Indonesia’s 5.2 million hectares of oiO�SDOP� SODQWDWLRQV� ZHUH� ORFDWHG� LQ� 6XPDWUD�� ZLWK� D�
IXUWKHU����SHU�FHQW� LQ�.DOLPDQWDQ� >�@�� ,W� LV�H[SHFWHG� WKDW� WKLV� WRWDO�ZLOO�PRUH� WKDQ� WULSOH� WR�
DSSUR[LPDWHO\����PLOOLRQ�KHFWDUHV�LQ�,QGRQHVLD�DQG����PLOOLRQ�KHFWDUHV�LQ�0DOD\VLD�E\�������
%HWZHHQ� ����� DQG� ����� WKH� GHYHORSPHQW� RI� RLO�SDOP� SODQWDWLRQV� ZDV� UHVSRQVLEOH� IRU� DQ�
HVWLPDWHG� ��� SHU� FHQW� RI� GHIRUHVWDWLRQ� LQ� 0DOD\VLD�� DQG� DQ� HVWLPDWHG� ��� SHU� FHQW� RI�
Indonesia’s plantations have involved forest conversion��%\� WKH� EHJLQQLQJ� RI� ������ WKHUH�
ZHUH� ����PLOOLRQ� KHFWDUHV� RI� RLO�SDOP�SODQWDWLRQV� DFURVV�6XPDWUD� DQG�%RUQHR��2I� WKLV� WRWDO�
DUHD��DOPRVW���PLOOLRQ�KHFWDUHV�KDG�SUHYLRXVO\�EHHQ�IRUHVWHG��&XUUHQWO\��HYHU\�\HDU�DERXW���
PLOOLRQ�KHFWDUHV�RI�,QGRQHVLDQ�YLUJLQ�IRUHVW��D�WRWDO�DUHD�KDOI�WKH�VL]H�RI�%HOJLXP��DUH�WXUQHG�
RYHU�WR�SDOP�RLO�SURGXFWLRQ���
�

��� ��
Picture1.: Example of Indonesia’s rainforest destruction due to palm�RLO� SURGXFWLRQ�
H[SDQVLRQ�>��@�
�
7KH� SDOP�RLO� EXVLQHVV� LV� RIWHQ� DGYHUWLVHG� E\� JRYHUQPHQWV� DQG� FRPSDQLHV� DV� PDNLQJ� DQ�
LPSRUWDQW�HFRQRPLF�FRQWULEXWLRQ�WR�GHYHORSPHQW��+RZHYHU��WKLV�DQDO\VLV�LV�RIWHQ�RQH�VLGHG��
DQG� IDLOV� WR� WDNH� LQWR�DFFRXQW� WKH�VXEVWDQWLDO� VRFLDO�DQG�HQYLURQPHQWDO�FRVWV��7KHVH� LQFOXGH�
WKH�HFRORJLFDO�SULFH�RI� UHPRYLQJ� UDLQIRUHVW� VXFK�� DV�ZHOO�DV�SROOXWLRQ�DQG�GDPDJH� WR�ZDWHU�
DQG�DLU�WKDW�DUH�UDUHO\�WDNHQ�LQWR�DFFRXQW��+RZHYHU��WKH�DUHD�UHOHDVHG�IRU�FRQYHUVLRQ�GRHV�QRW�
QHFHVVDULO\� UHIOHFW� WKH� UHDO� DUHD� SODQWHG�� DQG� WKH� SDOP�RLO� LQGXVWU\� LV� KDELWXDOO\� DVVRFLDWHG�
ZLWK� GHIRUHVWDWLRQ� EH\RQG� HVWDEOLVKLQJ� RLO�SDOP� HVWDWHV� RQ� SUHYLRXVO\� IRUHVWHG� ODQG�� 7KH�
DPRXQW� RI� IRUHVW� UHPRYHG� XQGHU� WKH� DXVSLFHV� RI� SODQWDWLRQ� GHYHORSPHQW�� UHJDUGOHVV� RI�
ZKHWKHU�SDOPV�KDYH�HYHU�EHHQ�SODQWHG��PD\�EH�DV�PXFK�DV����PLOOLRQ�KHFWDUHV��$URXQG����SHU�
cent of Indonesia’s legal timber supply results from land clearancH� IRU� FRQYHUVLRQ� WR�
SODQWDWLRQV��,Q�WKH�SDVW��LI�WKH�UHPDLQLQJ�WLPEHU�VWDQGV�DUH�QRW�FRPPHUFLDOO\�YDOXDEOH��EXUQLQJ�
KDV� EHHQ� D� ZLGHO\�XVHG� PHWKRG� RI� ODQG� FOHDUDQFH�� 7KH� IRUHVW� ILUHV� RI� �������� ZHUH�
UHVSRQVLEOH�IRU�WKH�GHYDVWDWLRQ�RI�RYHU���PLOOLRQ�KHFWDUHV�RI�IRUHVW�DQG�RIWHQ�WKH�PDMRU�ILUHV�
DUH�LQ�RLO�SDOP�SODQWDWLRQV�>�@��
�
�
�
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,QGRQHVLD� ����� ���� ����� ����� ����� �����
7RWDO� ����� ���� ����� ������ ����� �����
�
3HDW�VZDPS�IRUHVWV��LQFOXGLQJ�WKRVH�LQ�7ULSD��6LQJNLO��DQG�.OXHW�LQ�6XPDWUD��DQG�6HEDQJDX��
0DZDV�� DQG� 7DQMXQJ� 3XWLQJ� LQ� %RUQHR�� SOD\� D� PDMRU� UROH� LQ� FDUERQ� VHTXHVWUDWLRQ� DQG�
ELRGLYHUVLW\��7KLV� IRUHVW� W\SH� LV� EHLQJ�SURPRWHG�DV� D� FDUERQ� VLQN�DQG�XVHG� LQ� LQWHUQDWLRQDO�
FDUERQ� RIIVHW� DJUHHPHQWV��ZKLOH� SDOP� RLO� LV� FRQFXUUHQWO\� SXEOLFLVHG� DV� D� FDUERQ� HPLVVLRQ�
UHGXFLQJ�IXHO��3HDW�VZDPS�IRUHVWV��KRZHYHU��DUH�LQFUHDVLQJO\�EHFRPLQJ�SULPH�WDUJHWV�IRU�RLO�
SDOP� H[SDQVLRQ�� GHVSLWH� UHJXODWLRQV� DJDLQVW� WKH� GHYHORSPHQW� RI� GHHS� SHDWV� DQG� ORZHU�
SURGXFWLYLW\�UHODWLYH�WR�RWKHU�VRLOV��,W�LV�FUXFLDO�WKDW�WKH�H[SDQVLRQ�RI�RLO�SDOP�SODQWDWLRQV�GRHV�
QRW�OHDG�WR�WKH�FOHDUDQFH�RI�IRUHVWV�DQG��LQ�SDUWLFXODU��SHDW�IRUHVWV��,W�LV�GLIILFXOW�WR�FXOWLYDWH�RLO�
SDOPV�RQ�SHDW�ODQG�JUHDWHU�WKDQ���PHWUH�WKLFN�>��@��DQG�WKH�FRVWV�RI�HVWDEOLVKLQJ�D�SODQWDWLRQ�
RQ�WKLV�VRLO� W\SH�WHQG�WR�EH����SHU�FHQW�KLJKHU�WKDQ�RQ�GU\�ODQG�EXW�QHYHUWKHOHVV��QXPHURXV�
FRPSDQLHV�FRQWLQXH�WR�DSSO\�IRU�OLFHQFHV�WR�DOORZ�WKH�FRQYHUVLRQ�RI�GHHS�SHDW�ODQG��
�
����� &DUERQ�GLR[LGH�HPLVVLRQV�IURP�GHIRUHVWDWLRQ�DQG�SHDW�VZDPSV�GU\LQJ��
�
,Q�WDEOH�&2 � �HPLVVLRQV�DUH�VKRZQ��DV�ZHOO�DV�WRWDO�JUHHQ�KRXVH�JDVHV�*+*�SUHVHQWHG�DV�&2�
HTXLYDOHQW��IRU�WKUHH�WUDQVSRUWDWLRQ�IXHOV��ELRGLHVHO��IRVVLO�GLHVHO�DQG�QDWXUDO�JDV���
�
7DEOH����&2� �HPLVVLRQV�IRU�YDULRXV�WUDQVSRUW�IXHOV�>��@��
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&2��HPLVVLRQ�GXH�WR�FRPEXVWLRQ�SURFHVV��NJ�NJ�
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&2��HPLVVLRQ�GXH�WR�SURGXFWLRQ�SURFHVV��NJ�NJ�
�NJ�0-�� ������������� ������������ ������������
7RWDO�&2��HPLVVLRQ��NJ�NJ��NJ�0-�� ������������� ������������ �������������
7RWDO�HPLVVLRQ�RI�JUHHQ�KRXVH�JDVHV��*+*��VKRZQ�
DV�&2��HTXLYDOHQW��NJ�NJ��NJ�0-�� ������������� ������������ �������������

(QHUJ\�QHHGHG�IRU�IXHO�SURGXFWLRQ��0-�0-�0-�NJ�� ������������� ������������ ������������



�������(PLVVLRQ�RI�&2 � �GXH�WR�IRUHVW�ILUHV�DV�PHWKRG�RI�ODQG�FOHDULQJ���,I�ZH�ORRN�DW�WKH�6RXWK�
$VLD�FDVH�RI�GHIRUHVWDWLRQ�IRU�SDOP�RLO�FXOWLYDWLRQ�SXUSRVHV�LW�LV�SRVVLEOH�WR�GHULYH�DPRXQW�RI�
&2 � � WKDW� LV� HPLWWHG� GXULQJ� IRUHVW� ILUH�� $FFRUGLQJ� WR� >�@� &2 � HPLVVLRQ� IDFWRU� IRU� WURSLFDO�
UDLQIRUHVW�ELRPDVV��()D ��EXUQLQJ�LV�DSSUR[LPDWHO\��
() DFEHG �  �������NJ�SHU�NLORJUDP�RI�GU\�PDWWHU�EXUQW�
�
7RWDO�HPLVVLRQ�IDFWRU�RI�*+*�VKRZQ�DV�&2� �HTXLYDOHQW�ZRXOG�EH�>�@��
() DFI8J5I �§�������NJ�SHU�NLORJUDP�RI�GU\�PDWWHU�EXUQW�
�
'HWHUPLQHG�TXDQWLW\�RI�ELRPDVV�GU\�PDWWHU�LQ�W\SLFDO�WURSLFDO�UDLQIRUHVW��0��LQ�WURSLFDO�IRUHVWV�
RI�0DOD\VLD�DQG�,QGRQHVLD�DFFRUGLQJ�WR�>�@�>�@�LV�DSSUR[LPDWHO\��
0�§�����W�KD�§��������W�NP � ���
�
1RZ��LW�LV�SRVVLEOH�WR�GHULYH�WRWDO�*+*�HPLVVLRQ�GXULQJ�IRUHVW�ILUH�� D ��WKDW�LV�FDUULHG�RXW�IRU�
ODQG�FOHDUDQFH�DQG�EHJLQQLQJ�RI� SDOP� FXOWLYDWLRQ�� WDNLQJ� LQWR� DFFRXQW� DVVXPHG�FRPEXVWLRQ�
HIILFLHQF\�RI�WURSLFDO�IRUHVW�ILUH�� D � >�@�>�@�RI�DSSUR[LPDWHO\������
D � �() DFI8J5I × M × D �
D � ������ × 20���� × 0,25
D � �������W�NP� � �����������NJ I8J8I �NP� �
�
)URP�WDEOH�LW�LV�VHHQ�WKDW�\LHOG�RI�SDOP�RLO�SODQWDWLRQ�LV�VRPHZKDW���������/�NP � �RI�ELRGLHVHO��
7R�FDOFXODWH�VDYLQJV�LQ�*+*�HPLVVLRQ�RI�WKLV�DPRXQW�RI�ELRGLHVHO�SURGXFHG�IURP�NP � RI�SDOP�
SODQWDWLRQ��RSSRVH�WR�IRVVLO�GLHVHO��LW�LV�QHFHVVDU\�WR�FRQYHUW�YROXPH�XQLWV�LQWR�DYDLODEOH�IXHO�
HQHUJ\�EHFDXVH�RI�GLIIHUHQW�GHQVLWLHV�DQG�FDORULILF�YDOXHV�RI�ELRGLHVHO�DQG�IRVVLO�GLHVHO���
�
&RQVHTXHQWO\��JDLQHG�IXHO�HQHUJ\��( K �� IURP�NP

�
�RI�SDOP�RLO�SODQWDWLRQ� LQ�IRUP�RI�ELRGLHVHO�

WDNLQJ�LQWR�DFFRXQW�FDORULILF�YDOXH�RI�ELRGLHVHO�RI������0-�/��WDEOH��LV��
( K  = 580 000×33,3 = 19 314 GJ/km

� �
�
6LQFH� HPLVVLRQ� RI� *+*� &2 � � HTXLYDOHQW� IRU� �0-� HQHUJ\� XVHG� IURP� ELRGLHVHO� IXHO� LV�
�����NJ I8J8I �0-� �WDEOH��� WRWDO� DQQXDO� HPLVVLRQ� RI� *+*� � K�L M �� WKURXJK� SURGXFWLRQ��
WUDQVSRUWDWLRQ�DQG�FRPEXVWLRQ�VWDJH��IRU��NP � �\LHOG�RI�SDOP�RLO�SODQWDWLRQ��LV��
K�L M1N�L OBP�OBQ  = 0,040×19����Â��  � ���������NJ I8J5I �NP� �DQQXDOO\�
�
+HQFH��HPLVVLRQ�RI�*+*�IURP�HTXLYDOHQW�DPRXQW�RI�HQHUJ\�XVHG� IURP�IRVVLO�GLHVHO�� WDNLQJ�
LQWR�DFFRXQW�*+*�HPLVVLRQ�RI������NJ I8J5I �0-��WDEOH���ZRXOG�EH��
N�L O�P�OBQ �= 0,095×19����Â��  � �����������NJ I8J5I �NP � �DQQXDOO\�
�
7KLV�PHDQV�WKDW�ZLWK�ELRGLHVHO�XWLOL]DWLRQ��VDYLQJV�LQ�*+*�HPLVVLRQ�RQ�DQQXDO�EDVLV��IRU�NP� �
RI�SDOP�RLO�SODQWDWLRQ�\LHOG�ZRXOG�EH��
� � N�L OBP�OBQ ��� K�L M1N�L OBP�O�Q � �����������–��������� ��������NJ I8J5I �NP� �DQQXDOO\�

�
+RZHYHU��ZLWK�WURSLFDO�IRUHVW�FOHDUDQFH�WR�FXOWLYDWH�SDOP�RLO�FURS�IRU�ELRGLHVHO�SURGXFWLRQ�LW�LV�
VHHQ�WKDW�ELRGLHVHO�EHFRPHV�

&2� �EDODQFHG�IXHO

�RQO\�WKHQ�ZKHQ�HPLVVLRQV�IURP�ODUJH�IRUHVW�
ILUHV� DUH� FRPSHQVDWHG� ZLWK� HPLVVLRQ� VDYLQJV� WKDW� ELRGLHVHO� RIIHUV� RSSRVH� WR� IRVVLO� GLHVHO�
XWLOL]DWLRQ��)RU��NP

�
\LHOG�RI�SDOP�RLO�SODQWDWLRQ�WKLV�SHULRG��W D ��ZRXOG�EH��

W� � D �� � ��������������������� �����\HDUV�
�
�



������� (PLVVLRQ� RI� &2� � GXH� WR� IRUHVW� ILUH� DQG� GU\LQJ� RI� SHDW� VZDPS� DV� D� PHWKRG� RI� ODQG�
FOHDULQJ���
,I�WKH�SDOP�RLO�SODQWDWLRQ�LV�SODQQHG�RQ�SHDW�VZDPS�WURSLFDO�IRUHVW��ZKLFK�LV�SURPRWHG�DV�ODUJH�
FDUERQ�VLQN��VLWXDWLRQ�IRU�ELRGLHVHO�DV�&2 � �EDODQFHG�IXHO�JHWV�HYHQ�ZRUVH��$FFRUGLQJ�WR�>��@��
GUDLQHG�SHDW�VZDPS� ODQG�ZLOO� UHOHDVH�DERXW�������� WRQV�KD�\HDU�RI�*+*�HPLVVLRQV��PRVWO\�
&2 � ��,W�LV�HVWLPDWHG�WKDW�LQ�WKH�ZKROH�RI�6(�$VLD�DERXW���PLOOLRQ�KD�RI�SHDW�ODQGV�DUH�GUDLQHG�
QRZ��PDLQO\� IRU� SDOP�RLO� FXOWLYDWLRQ� SXUSRVHV�� ,Q� WKDW� FDVH� WKH� GUDLQHG�SHDW� ODQGV� XVHG� IRU�
DJULFXOWXUH�LQ�6(�$VLD�ZLOO�FRQWULEXWH�WR�DERXW����������JLJDWRQ�&2��\HDU��RU�DERXW�������RI�
WKH�WRWDO�\HDUO\�ZRUOGZLGH�&2��HPLVVLRQV�>��@���
,I� ZH� WDNH� ORRN� DW� WKH� �NP � � RI� GUDLQHG� SHDW�VZDPS� DQG� VXSSRVH� FXOWLYDWLRQ� RI� SDOP�RLO��
HPLVVLRQ�RI�*+*�� R/S ��ZRXOG�EH��
� R�S �§����W�KD�§�����������NJ I8J8I �NP� �\HDU�
�
6LQFH�SDOP�RLO�FXOWLYDWLRQ�UHTXLUH�GUDLQDJH�GHSWK�EHORZ�VXUIDFH�RI�DW�OHDVW����FP��WKH�SURFHVV�
FRXOG�ODVW�D�FRXSOH�RI�\HDUV���7DEOH����
�
7DEOH��7RWDO�VXEVLGHQFH�GHSWKV�IRU���������DQG����\HDUV�DIWHU�UHFODPDWLRQ�>��@�
�
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,I�ZH�DVVXPHG�WKDW�WKH�FRPSOHWH�SURFHVV�RI�GUDLQDJH�ZRXOG�ODVW�IRU�DV�PXFK�DV�ILYH�\HDUV�IRU�
FRPSOHWH� VRLO� FRPSDFWLRQ� DQG� DELOLW\� WR� SODQW� SDOP�RLO� FURS�� HPLWWHG� *+*� LQ� WKDW� SHULRG�
ZRXOG�EH���
R/S �§�������000 × 5 §������������NJ I8J8I �NP � �
�
7KLV�PHDQV�� OLNHZLVH� DV� IRUHVW� ILUHV�*+*�HPLVVLRQ� FDOFXODWLRQ�PHWKRG� LQ� SUHYLRXV� VHFWLRQ��
WKDW�XWLOL]DWLRQ�RI�ELRGLHVHO�IURP�6(�$VLD�ZRXOG�HTXDOL]H�HPLWWHG�*+*��RSSRVH�WR�XWLOL]DWLRQ�
RI�IRVVLO�GLHVHO��DIWHU���
W� � D �� � ���������������������� ����\HDUV�
�
This roughly calculated data shows that biodiesel imported from SE Asia isn’ t “CO � �EDODQFHG�
fuel” as one could think, yet�H[WUHPHO\�HQYLURQPHQWDO�DJJUHVVLYH�IXHO����
�
�
���&21&/86,21�
�
7RGD\
V� SHUFHSWLRQ� RI� ELRGLHVHO� DV� TXDOLWDWLYH� SDUWLDO� VXEVWLWXWLRQ� RI� IRVVLO� IXHOV� DQG�
HFRORJLFDOO\� DFFHSWDEOH� VRXUFH� RI� HQHUJ\� LV� YHU\� GRXEWIXO�� (XURSHDQ� WUDGLWLRQDO� FURS� IRU�
ELRGLHVHO� SURGXFWLRQ�� UDSHVHHG�� EHFDXVH� RI� FRPSHWLWLRQ� ZLWK� IRRG� VHFWRU� IRU� ODQG� DUHD��
H[SHQVLYH� ODERXU� DQG� ORZHU�\LHOG� FDQ
W� FRPSHWH�ZLWK�6(�$VLD� SDOP�RLO� LQ� YLHZ�RI� FRVW� SHU�
WRQQH�RI�RLO��5HJDUGOHVV� WR� OLPLWHG� ODQG�DUHD� LQ�(XURSH� IRU�IXUWKHU�GHYHORSPHQW�RI� UDSHVHHG�
SODQWDWLRQ� LW� LV� ORJLFDO� WR� FRQFOXGH� WKDW� WKH� LPSRUW� RI� SDOP� RLO� IURP� 6(� $VLD� ZRXOG� EH�
LQFUHDVHG�ZLWK� HYHU\� XSFRPLQJ� \HDU�� 7KLV� FRXOG� OHDG� WR� WRWDO� GHYDVWDWLRQ� RI�PRVW� YDOXDEOH�



UDLQIRUHVWV� LQ� WKH� ZRUOG� DQG� GLVWLQFWLRQ� RI� VRPH� VSHFLHV� OLNH� RUDQJ�XWDQ�� 2Q� (XURSH� LV� WR�
GHFLGH�ZRXOG�LW�FRQWLQXRXVO\�EH�UHVSRQVLEOH�IRU�GHVWUXFWLRQ�RI�UDLQIRUHVWV�LQ�$VLD�WR�VDWLVI\�LW
V�
ELRIXHO� QHHGV� RU� WKH� LPSRUW� RI� SDOP� RLO� ZLOO� EH� EDQQHG�� 8QWLO� WKH� K\GURJHQ� ZRXOG� EH�
HFRQRPLFDOO\�UHDG\�WR�VXEVWLWXWH�RLO�GHULYDWHV�LQ�WUDQVSRUWDWLRQ�VHFWRU��ELRGLHVHO�LVQ
W�WKH�EHVW�
JOREDO� VROXWLRQ�� ,W� FRXOG� EH� SURPRWHG� LQ� SXEOLF� WUDQVSRUWDWLRQ� EXW� RQO\� IURP� GRPHVWLF�
UHVRXUFHV� DQG� FDSDFLWLHV�� QRW� IURP�6(�$VLD�ZKLFK� LV� HFRORJLFDOO\� LQWROHUDEOH�� 7KH� IXHO� WKDW�
FRXOG�UHSODFH�WKLV�LPSRUWHG�SDOP�RLO�FRXOG�HDVLO\�EH�FRPSUHVVHG�QDWXUDO�JDV��ZKLFK�DOVR�KDV�
&2�� GHFUHPHQW� DELOLW\� LQ� YLHZ� RI� IRVVLO� GLHVHO�� )XUWKHUPRUH�� WHFKQRORJ\� LV� HFRQRPLFDOO\�
MXVWLILDEOH�DQG�LQ�KLJK�VWDJH�RI�WHFKQRORJLFDO�GHYHORSPHQW�����
�
�
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6DåHWDN��.ROLþLQD� IRVLOQRJ� JRULYD� NRMH� GDQDV� þRYMHþDQVWYR� SRWURãL� X� MHGQRM� JRGLQL� ELOR� MH�
VWYRUHQR�RG�RUJDQVNH�PDWHULMH�NRMD�MH�VDGUåDYDOD���î�� 	�
  kg ugljika što je 400 puta više od 
sadašnjeg Zemljinog biološkog proizvodnog kapaciteta. Ovakva velika potrošnja fosilnih 
JRULYD� GRYHOD� MH� GR� XYR HQMD� ELRGL]HOD� NDR� MHGQRJ� RG� DOWHUQDWLYQLK� � L]YRUD� HQHUJLMH� NDR�
QXåQRVWL� VPDQMHQMD�RYLVQRVWL�R� IRVLOQLP�JRULYLPD�NDR� L� VPDQMHQMX�HPLVLMH�&2 � �X�DWPRVIHUX��
6WRJD� MH� (8� SRVWDYLOD� FLOM� XGMHOD� ELRGL]HOD� RG� ������ X� WUDQVSRUWQRP� VHNWRUX� GR� ������
%LRGL]HO� MH� þHVWR� QD]LYDQ� þLVWLP�� REQRYOMLYLP� HNRORãNL� SULKYDWOMLYLP� DOWHUQDWLYQLP� JRULYRP��
$NR� VH� FLMDOD� VLWXDFLMD� SURPDWUD� JOREDOQR�� ELRGL]HO� VH� LVWR� WDNR� PRåH� QD]YDWL� MHGQLP� RG�
QDMRSDVQLMLK�L]YRUD�HQHUJLMH�]D�=HPOMLQ�HNRVXVWDY���*ODYQD�RSDVQRVW�RG�SURL]YRGQMH�ELRGL]HOD�
GROD]L�]ERJ�LVNUþDYDQMD�ãXPD�zbog potrebne površine za uzgoj uljarica. Svake�JRGLQH��YHOLNH�
površine tropskih prašuma SI Azija i J. Amerike su nepovratno izgubljene zbog svjetske 
SRWUDåQMH�]D�ELRJRULYRP��0LOLMXQL�KHNWDUD�SUDãXPD�ELW�üH�SUHWYRUHQR�X�YHOLNH�SODQWDåH�SDOPL�L�
ãHüHUQH� WUVNH� XJURåDYDMXüL� WDNR� HNRVXVWDY� L� RSVWDQDN� PQRJLK� åLYRWLQMVNLK� L� ELOMQLK� YUVWD��
1DGDOMH�� LVNUþDYDQMH� ãXPD� YHOLNLK� UD]PMHUD� VH� þHVWR� SURYRGL� L]D]LYDQMHP� ãXPVNLK� SRåDUD� L�
LVXãLYDQMHP� WUHVHWQLK� PRþYDUQLK� SUHGMHOD�� ,]JDUDQMH� GUYHWD� L� RNVLGDFLMD� WUHVHWD� SULONRP�
LVXãLYDQMD� HPLWLUD� YHOLNH� NROLþLQH� &2� � X� DWPRVIHru što je u suprotnosti sa � DSHODFLMRP�
ELRGL]HOD�NDR� 

&2 � �QHXWUDOQRJ�JRULYD

��6YDNL�HQHUJHWVNL�SURFHV� L�JRULYR�PRUD�ELWL�JOHGDQR�
NUR]�NRPSOHWQL�SURL]YRGQL�FLNOXV�L��(�SULQFLS��HNRORJLMD��HILNDVQRVW��HNRQRPLMD�L�HGXNDFLMD��
+UYDWVND�� VD� YHOLNRP� DJUDUQRP� SRYUãLQRP�� DOL� L� GREULP� GLMHORP� ]DSXãWHQRP�� PRåH� ELWL�
SULPMHU� NDNR� ELRGL]HO� X� PDQMLP� REXMPLPD� SURL]YRGQMH� PRåH� SULGRQLMHWL� GMHORPLþQRP�
VPDQMHQMX�RYLVQRVWL�R�XYR]X�IRVLOQLK�JRULYD��DOL�QH�QD�GDQDãQMLP�SHUFHSFLMDPD�L�SRWUDåQML��D�
EH]�PDVLYQRJ�QHJDWLYQRJ�XWMHFDMD�QD�HNRVXVWDY�����
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.OMXþQH�ULMHþL��ELRGL]HO��&2 � �HPLVLMD��LVNUþDYDQMH�ãXPD�
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