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VSHFLHV� LQ� 6ZLW]HUODQG� DOWKRXJK� GHWDLOHG� GDWD� DUH� ODFNLQJ�� +RZHYHU�� VHYHUDO�
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FRQVWDQW�GLIIHUHQFHV�EHWZHHQ�VLQJOH�EURRGHG�SRSXODWLRQV�LQ�WKH�QRUWK�DQG�SDUWO\�
GRXEOH�EURRGHG�SRSXODWLRQV�LQ�WKH�VRXWK��VHFRQG�EURRGV�ZRXOG�EH�H[SHFWHG�WR�
EH�PRUH�IUHTXHQW�LQ�6ZLW]HUODQG��WRR��:H�HYDOXDWHG�WKH�SHUFHQWDJH�RI�VHFRQG�
EURRGV�LQ�WZR�JHRJUDSKLFDOO\�VHSDUDWHG�&RPPRQ�5HGVWDUW�SRSXODWLRQV�LQ�%HUQH�
DQG�1RUWK�ZHVWHUQ�6ZLW]HUODQG�XVLQJ�WZR�GLIIHUHQW�PHWKRGV��,Q�D�ILUVW�VWHS�ZH�
HVWLPDWHG�WKH�SURSRUWLRQ�RI�VHFRQG�EURRGV�XVLQJ�HJJ�OD\LQJ�GDWD�DQG�DVVXPLQJ�
HDUO\�FOXWFKHV�WR�EH�ILUVW�EURRGV�DQG�ODWH�FOXWFKHV�WR�EH�VHFRQG�EURRGV��)RU����
RXW�RI����FOXWFKHV�IURP�1RUWK�ZHVWHUQ�6ZLW]HUODQG�HJJ�OD\LQJ�VWDUWHG�DIWHU����
0D\��WKH�GDWH�ZH�XVHG�IRU�WKH�GLIIHUHQWLDWLRQ�EHWZHHQ�ILUVW�DQG�VHFRQG�EURRGV��
7KH�SURSRUWLRQ�RI�VHFRQG�EURRGV�ZRXOG�WKXV�EH�������&RQVLGHULQJ�WKDW�WKLV�DS�
SURDFK�FRXOG�EH�IDOVLILHG��SDUWO\�GXH�WR�DQ�XQNQRZQ�SURSRUWLRQ�RI�UHSODFHPHQW�
FOXWFKHV��ZH�VHDUFKHG� IRU� WUXH� VHFRQG�EURRGV� LQ� WHUULWRULHV�ZKHUH�\RXQJ�RI�D�
ILUVW�EURRG�KDG�VXFFHVVIXOO\�EHHQ�UDLVHG�LQ�1RUWK�ZHVWHUQ�6ZLW]HUODQG�DV�ZHOO�
DV�LQ�%HUQH��+HUH��IURP�D�WRWDO�RI����SDLUV�ZLWK�D�VXFFHVVIXO�ILUVW�EURRG�����SDLUV�
VWDUWHG�D�VHFRQG�EURRG��PHDQLQJ�WKDW������RI�WKH�SDLUV�ILQDOO\�EUHG�WZLFH��'LI�
IHUHQFHV�EHWZHHQ�UHJLRQV�DQG�\HDUV�ZHUH�FRQVLGHUDEOH�ZLWK�DQ�REVHUYHG�UDQJH�
RI����WR������RI�SDLUV��6WLOO��RXU�UHVXOWV�VKRZ�WKDW�D�VLJQLILFDQW�SURSRUWLRQ�RI�
&RPPRQ�5HGVWDUWV� LQ�6ZLW]HUODQG�UHDGLO\�VWDUW�ZLWK�D�VHFRQG�EURRG�DIWHU� WKH�
ILUVW�EURRG�KDV�EHHQ�UDLVHG�VXFFHVVIXOO\�

1LFRODV�0DUWLQH]��+LQWHUPDQQ�	�:HEHU�$*��$XVWUDVVH��D��&+±�����5HLQDFK��(�0DLO�
PDUWLQH]#KLQWHUPDQQZHEHU�FK��6LPRQ�=LQJJ��%DKQKRIVWUDVVH�����&+±�����6WHIILVEXUJ

'HU� *DUWHQURWVFKZDQ]� 3KRHQLFXUXV� SKRHQL�
FXUXV� LVW� HLQ� /DQJVWUHFNHQ]LHKHU�� 'LH� HUVWHQ�
5�FNNHKUHU�WUHIIHQ�(QGH�0lU]�LQ�GHQ�6FKZHL�
]HU� %UXWJHELHWHQ� HLQ�� 'HU� %UXWEHJLQQ� LQ�0LW�
WHOHXURSD�HUIROJW�KDXSWVlFKOLFK� LP�0DL� �*OXW]�
YRQ� %ORW]KHLP�	�%DXHU� �������:lKUHQG� DXV�
)HQQRVNDQGLHQ�QXU�HLQH�HLQ]LJH�=ZHLWEUXW�GR�
NXPHQWLHUW� LVW� �6XQGHOLQ� ����� ]LW�� *OXW]� YRQ�

%ORW]KHLP� 	� %DXHU� ������� NRPPHQ� =ZHLW�
EUXWHQ� LQ� 0LWWHOHXURSD� UHJHOPlVVLJHU� YRU�� ,Q�
'HXWVFKODQG�I�KUHQ����±�����DOOHU�*DUWHQURW�
VFKZDQ]SDDUH� ]ZHL� -DKUHVEUXWHQ�GXUFK� �/|KUO�
������0HQ]HO�������.XUWKV�������3DXO��������
(LQH�8QWHUVXFKXQJ�DXV�7VFKHFKLHQ�]HLJW��GDVV�
�EHU������GHU�3DDUH�]ZHLPDO�SUR�-DKU�EU�WHQ�
�3RUNHUW�	�=DMtF��������
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$XV� GHU� 6FKZHL]� VLQG� XQV� NHLQH� 8QWHUVX�
FKXQJHQ� ]XP�$QWHLO� DQ� =ZHLWEUXWHQ� EHNDQQW��
%LVKHU� ZXUGH� PHLVW� DQJHQRPPHQ�� GDVV� GHU�
*DUWHQURWVFKZDQ]� KLHU� QXU� DXVQDKPVZHLVH�
]ZHL� -DKUHVEUXWHQ� GXUFKI�KUW� �X�D�� *OXW]� YRQ�
%ORW]KHLP� ������ 0DXPDU\� HW� DO�� ������� 9HU�
VFKLHGHQH�$XWRUHQ� �3XOOLDLQHQ�HW�DO��������GHO�
+R\R�HW�DO��������3RUNHUW�	�=DMtF�������YHUPX�
WHQ��GDVV�HV�JURVVUlXPLJH�JHRJUDILVFKH�8QWHU�
VFKLHGH�]ZLVFKHQ�Q|UGOLFKHQ�3RSXODWLRQHQ�PLW�
QXU�HLQHU�%UXW�XQG�V�GOLFKHQ�3RSXODWLRQHQ�PLW�
WHLOZHLVH�]ZHL�-DKUHVEUXWHQ�JLEW��)DOOV�GLHV�]X�
WULIIW��P�VVWHQ�DXFK�LQ�GHU�6FKZHL]�=ZHLWEUXWHQ�
KlXILJHU� YRUNRPPHQ� DOV� ELVKHU� DQJHQRPPHQ��
'DV�=LHO�GHU�YRUOLHJHQGHQ�$UEHLW�ZDU�HV��GLHV�
DP� %HLVSLHO� YRQ� *DUWHQURWVFKZDQ]EHVWlQGHQ�
DXV� ]ZHL� YHUVFKLHGHQHQ� 6FKZHL]HU� 5HJLRQHQ�
]X��EHUSU�IHQ��

���0HWKRGH

�����$XVZHUWXQJ�YRQ�1HVWNDUWHQ�DXV�GHU��
1RUGZHVWVFKZHL]

,Q�HLQHP�HUVWHQ�6FKULWW�VFKlW]WHQ�ZLU�GHQ�$QWHLO�
DQ� =ZHLWEUXWHQ� DQKDQG� GHV� /HJHEHJLQQV� I�U��
��� *DUWHQURWVFKZDQ]QHVWHU� PLW� EHNDQQWHP�
RGHU� EHUHFKQHWHP� /HJHEHJLQQ� DXV� YHUVFKLH�
GHQHQ� 2EVWJDUWHQJHELHWHQ� LQ� GHU� 1RUGZHVW�
VFKZHL]� �.DQWRQH� %DVHO�/DQGVFKDIW�� %DVHO�
6WDGW��6RORWKXUQ��DXV�GHQ�-DKUHQ������ELV������
�V�� DXFK�0DUWLQH]��������������'HQ�$QWHLO� DQ�
=ZHLWEUXWHQ� EHUHFKQHWHQ� ZLU� GDQDFK� DQDORJ�
3RUNHUW� 	� =DMtF� ������� XQWHU� GHU� $QQDKPH��
GDVV�HV�VLFK�EHL�%UXWHQ�PLW�IU�KHP�/HJHEHJLQQ�
XP�(UVWEUXWHQ��EHL�%UXWHQ�PLW�VSlWHP�/HJHEH�
JLQQ�XP�=ZHLWEUXWHQ�KDQGHOW�� ,P�8QWHUVFKLHG�
]X�3RUNHUW�	�=DMtF��������ZlKOWHQ�ZLU�MHGRFK�
DOV� *UHQ]H� ]ZLVFKHQ� (UVW�� XQG� =ZHLWEUXWHQ�

QLFKW�GHQ����-XQL��VRQGHUQ�GHQ�����0DL��'LHVH�
)HVWOHJXQJ�PDFKWHQ�ZLU�DXIJUXQG�GHU�EHREDFK�
WHWHQ� +lXILJNHLWVYHUWHLOXQJ� XQG� GHV� 9RUNRP�
PHQV� YRQ� IHVWJHVWHOOWHQ� VLFKHUHQ� =ZHLWEUXWHQ�
�$EE�� ��� VRZLH� GHV� GXUFKVFKQLWWOLFK� IU�KHUHQ�
%UXWEHJLQQV�LQ�XQVHUHP�8QWHUVXFKXQJVJHELHW�

�����6XFKH�YRQ�=ZHLWEUXWHQ�LQ�5HYLHUHQ�PLW��
HUIROJUHLFKHU�(UVWEUXW

'D�EHLP� LQ�.DS�� ���� EHVFKULHEHQHQ�9RUJHKHQ�
DOOIlOOLJH�(UVDW]EUXWHQ�GLH�5HVXOWDWH�YHUIlOVFKHQ�
N|QQHQ�� VXFKWHQ� ZLU� LQ� GHQ� -DKUHQ� ����� XQG�
�����LQ�5HYLHUHQ�PLW�HUIROJUHLFKHQ�(UVWEUXWHQ�
QDFK� =ZHLWEUXWHQ�� 8QWHUVXFKXQJVJHELHWH� ZD�
UHQ�GLH�EHUHLWV�LQ�.DS������HUZlKQWHQ�2EVWJDU�
WHQJHELHWH�LQ�GHU�1RUGZHVWVFKZHL]��]XVlW]OLFK�
DEHU�DXFK�YHUVFKLHGHQH�)ULHGKRIDUHDOH�XP�GLH�
6WDGW�%HUQ��.DQWRQ�%HUQ���,Q�EHLGHQ�*HELHWHQ�
�EHUZDFKHQ�ZLU�GLH�*DUWHQURWVFKZDQ]EHVWlQGH�
VHLW�PHKUHUHQ�-DKUHQ�LQWHQVLY��
%HL�GHU�1RUGZHVWVFKZHL]�KDQGHOW�HV�VLFK�XP�

HLQH�YHUJOLFKHQ�PLW�GHU�UHVWOLFKHQ�6FKZHL]�NOL�
PDWLVFK�EHJ�QVWLJWH�5HJLRQ�� VRZRKO� LQ�%H]XJ�
DXI�GLH�7HPSHUDWXU�DOV�DXFK�GLH�MlKUOLFKH�1LH�
GHUVFKODJVPHQJH��'DV�8QWHUVXFKXQJVJHELHW�LQ�
%HUQ� HQWVSULFKW� NOLPDWLVFK� GHQ� GXUFKVFKQLWWOL�
FKHQ�%HGLQJXQJHQ�GHV�0LWWHOODQGHV��7DE������
-HZHLOV� LP�$SULO� XQG� 0DL� I�KUWHQ� ZLU� 5H�

YLHUNDUWLHUXQJHQ� GXUFK� XQG� VXFKWHQ� LQWHQVLY�
QDFK� (UVWEUXWHQ�� 'D]X� VXFKWHQ� XQG� EHREDFK�
WHWHQ�ZLU�ƃ�XQG�Ƃ��KLHOWHQ�QDFK�%UXWKLQZHLVHQ�
�7UDQVSRUW� YRQ� 1LVWPDWHULDO�� )XWWHUWUDQVSRUW�
HWF���$XVVFKDX�XQG�NRQWUROOLHUWHQ�1LVWP|JOLFK�
NHLWHQ��YRU�DOOHP�1LVWNlVWHQ�XQG�XQV�EHNDQQWH�
QDW�UOLFKH�%DXPK|KOHQ��
%HL� HUIROJUHLFKHQ� (UVWEUXWHQ� NRQWUROOLHUWHQ�

ZLU�ELV�PD[LPDO����7DJH�QDFK�GHP�$XVIOLHJHQ�
GHU� -XQJHQ� GHQ� EHQXW]WHQ�1HVWVWDQGRUW� VRZLH�

7DE�����0LWWHOZHUWH�GHU�7HPSHUDWXU�XQG�7RWDO�GHU�1LHGHUVFKOlJH�LQ�GHQ�0RQDWHQ�$SULO�ELV�-XQL�LQ�GHQ�EHLGHQ�
7HLOHQ�GHV�8QWHUVXFKXQJVJHELHWV��4XHOOH��ZZZ�PHWHRVFKZHL]�FK��±�0HDQ�WHPSHUDWXUH�DQG�VXP�RI�SUHFLSLWD�
WLRQ�IURP�$SULO�WR�-XQH�LQ�WKH�WZR�VWXG\�DUHDV�

� 7HPSHUDWXU��$SULO±-XQL���&�� 1LHGHUVFKOlJH�$SULO±-XQL���&�
� � � � �
� ����� ����� ����� ����

%HUQ��0HVVVWDWLRQ�=ROOLNRIHQ�� ����� ����� ������ �����
1RUGZHVWVFKZHL]��0HVVVWDWLRQ�%LQQLQJHQ�� ����� ����� ������ �����
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GLH� ZHLWHUHQ� 1LVWP|JOLFKNHLWHQ� LQ� GHU� XQPLW�
WHOEDUHQ� 8PJHEXQJ�� (UIROJUHLFKH� (UVWEUXWHQ�
GHILQLHUWHQ�ZLU�DOV�%UXWHQ�PLW�/HJHEHJLQQ�YRU�
GHP�����0DL�XQG�PLQGHVWHQV�HLQHP�DXVJHIOR�
JHQHQ�-XQJHQ�
9RQ� GHQ� JHIXQGHQHQ� (UVW�� XQG� =ZHLWEUX�

WHQ� ZXUGHQ� GLH� IROJHQGHQ� 'DWHQ� JHVDPPHOW��
6WDQGRUW�� 1LVWVWHOOH�� 'DWXP� GHV� /HJHEHJLQQV��
*HOHJHJU|VVH�� 'DWXP� GHV� %HEU�WXQJVEHJLQQV��
6FKOXSIWHUPLQ�XQG�1HVWHUIROJ��'D�ZLU�GLH�1HV�
WHU�QLFKW�WlJOLFK�NRQWUROOLHUHQ�NRQQWHQ��PXVVWHQ�
HLQ]HOQH�'DWHQ�EHUHFKQHW�ZHUGHQ��'DEHL� ULFK�
WHWHQ� ZLU� XQV� QDFK� /LWHUDWXUDQJDEHQ� �0HQ]HO�
������*OXW]�YRQ�%ORW]KHLP�	�%DXHU�������XQG�
WUDIHQ�GLH�$QQDKPHQ��GDVV�GLH�Ƃ�HLQ�(L�SUR�7DJ�
OHJHQ�XQG�GDVV�GLH�%HEU�WXQJ�GHV�*HOHJHV�HUVW�
QDFK� GHP� OHW]WHQ� (L� EHJLQQW�� )�U� GLH� %HEU��
WXQJV]HLW�QDKPHQ�ZLU�����I�U�GLH�1HVWOLQJV]HLW�
���7DJH�DQ��
=ZHL� QDFKHLQDQGHU� VWDWWILQGHQGH� %UXWHQ� LP�

VHOEHQ�5HYLHU� VLQG� DQ� VLFK� QRFK� NHLQ� %HZHLV�
I�U� HLQH� =ZHLWEUXW�� 'DQN� XQVHUHU� LQWHQVLYHQ�
hEHUZDFKXQJ� DOOHU� %UXWSDDUH� YRU� 2UW� KDWWHQ�
ZLU� MHGRFK� HLQHQ� VHKU� JXWHQ� hEHUEOLFN� �EHU�

GDV�%UXWJHVFKHKHQ��XQG�ZLU�VLQG�XQV�EHL�DOOHQ�
=ZHLWEUXWHQ�VLFKHU��GDVV�HV�VLFK�WDWVlFKOLFK�XP�
VROFKH�JHKDQGHOW�KDW��'D�GLH�DGXOWHQ�*DUWHQURW�
VFKZlQ]H� LQ� XQVHUHQ� 8QWHUVXFKXQJVJHELHWHQ�
QLFKW� EHULQJW� RGHU� DQGHUZHLWLJ� PDUNLHUW� VLQG��
NRQQWHQ�ZLU�GLHV�QLFKW�LQ�DOOHQ�)lOOHQ�HLQGHXWLJ�
EHOHJHQ�� (LQ]HOQH� ,QGLYLGXHQ�� KDXSWVlFKOLFK�
Ƃ��ZDUHQ�MHGRFK�LQGLYLGXHOO�DQKDQG�YRQ�*HILH�
GHUGHWDLOV��,QWHQVLWlW�GHU�%DXFKIlUEXQJ��.RSI�
]HLFKQXQJ��HUNHQQEDU��$EE�����

���(UJHEQLVVH

�����$XVZHUWXQJ�YRQ�1HVWNDUWHQ�DXV�GHU��
1RUGZHVWVFKZHL]

)U�KHVWHU�/HJHWHUPLQ�ZDU�GHU�����$SULO����%UX�
WHQ��EHLGH��������%HL������DOOHU����DXVJHZHU�
WHWHQ�%UXWHQ�HUIROJWH�GHU�/HJHEHJLQQ�YRU�GHP��
��� 0DL�� )�U� GLH� GDQDFK� IROJHQGHQ� 3HQWDGHQ�
OLHJHQ�GHXWOLFK�ZHQLJHU�%UXWHQ�YRU��=HKQ�%UX�
WHQ��������ZXUGHQ�HUVW�QDFK�GHP�����0DL�EH�
JRQQHQ��:HQQ� XQVHUH�$QQDKPH� ]XWULIIW�� GDVV�
HV� VLFK� EHL� %UXWHQ�PLW� /HJHEHJLQQ� QDFK� GHP��

$EE�����'DQN�YHUVFKLHGHQHQ�*HILHGHUPHUNPDOHQ�LQGLYLGXHOO�HUNHQQEDUHV�*DUWHQURWVFKZDQ]�Ƃ�YRU�GHU�1LVW�
K|KOH�I�U�GLH�(UVWEUXW��1U�����LQ�7DE������$XIQDKPH�����$SULO�������6��=LQJJ��±�$�IHPDOH�&RPPRQ�5HGVWDUW�
LQ�IURQW�RI�WKH�FDYLW\�XVHG�IRU�WKH�ILUVW�EURRG��QR�����LQ�7DEOH�����'XH�WR�WKH�FKDUDFWHULVWLF�FRORXUDWLRQ�RI�WKLV�
IHPDOH�LW�ZDV�SRVVLEOH�WR�LQGLYLGXDOO\�LGHQWLI\�LW�
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����0DL�XP�=ZHLWEUXWHQ�KDQGHOW��OLHJW�GHU�$Q�
WHLO�DQ�=ZHLWEUXWHQ�VRPLW�EHL�������%HL�VHFKV�
GLHVHU�VSlWHQ�%UXWHQ��������KDQGHOW�HV�VLFK�XP�
QDFKJHZLHVHQH�=ZHLWEUXWHQ��$EE�����

�����6XFKH�YRQ�=ZHLWEUXWHQ�EHL�5HYLHUHQ�PLW��
HUIROJUHLFKHU�(UVWEUXW

,Q�GHQ�-DKUHQ������XQG������VFKULWWHQ�YRQ�LQV�
JHVDPW����3DDUHQ�PLW�HLQHU�HUIROJUHLFKHQ�(UVW�
EUXW�]Z|OI�]X�HLQHU�=ZHLWEUXW��DOVR�������'HU�
$QWHLO�DQ�=ZHLWEUXWHQ�LQ�GHQ�HLQ]HOQHQ�-DKUHQ�
XQG� 5HJLRQHQ� VFKZDQNWH� ]ZLVFKHQ� ��� XQG�
������'HU�K|FKVWH�:HUW�VWDPPW�DXV�GHU�5HJLRQ�
%HUQ�� ZR� ����� YLHU� YRQ� VLHEHQ� EHREDFKWHWHQ�
3DDUHQ�HLQH�=ZHLWEUXW�EHJDQQHQ��7DE�����

9RQ� QHXQ� 3DDUHQ� OLHJHQ� $QJDEHQ� ]XU� *H�
OHJHJU|VVH� VRZRKO� I�U� GLH� (UVW�� DOV� DXFK� GLH�
=ZHLWEUXW� YRU�� 'LH�*HOHJHJU|VVH� GHU� (UVWEUX�
WHQ�EHWUXJ�����������(LHU��0LWWHOZHUW�XQG�6WDQ�
GDUGIHKOHU��� GLH� =ZHLWEUXWHQ� ZDUHQ�PLW� ���� ��
����(LHUQ� VLJQLILNDQW�NOHLQHU� �JHSDDUWHU� W�7HVW��
W�:HUW� �������GI� ����S� ���������'HU�$EVWDQG�
]ZLVFKHQ� GHP� /HJHEHJLQQ� GHU� (UVW�� XQG� GHU�
=ZHLWEUXW� EHWUXJ� ����� �� ���� 7DJH�� =ZHLWEUX�
WHQ�ZXUGHQ� OHGLJOLFK�EHL�(UVWEUXWHQ�PLW�/HJH�
EHJLQQ�YRU�GHP����0DL� IHVWJHVWHOOW��GHU�/HJH�
EHJLQQ� GHU� =ZHLWEUXWHQ� HUIROJWH� XP� GHQ� ����
-XQL�� 1HXQ� YRQ� ��� =ZHLWEUXWHQ� HUIROJWHQ� DQ�
QDKH�JHOHJHQHQ�1HVWVWDQGRUWHQ��YLHU�LP�VHOEHQ�
1HVW� ZLH� GLH� (UVWEUXW�� 'LH� 'LVWDQ]� ]ZLVFKHQ�
(UVW�� XQG�=ZHLWEUXWVWDQGRUW� EHL� XQWHUVFKLHGOL�

7DE�����$Q]DKO�HUIROJUHLFKHU�(UVWEUXWHQ�VRZLH�$Q]DKO�XQG�3UR]HQWVDW]�GHU�=ZHLWEUXWHQ�LQ�GHQVHOEHQ�5HYLHUHQ�
�XQG�VRPLW�GHVVHOEHQ�3DDUHV��I�U�GLH�EHLGHQ�8QWHUVXFKXQJVJHELHWH�XQG�GLH�-DKUH������XQG�������±�1XPEHU�RI�
VXFFHVVIXO�ILUVW�EURRGV�DQG�QXPEHU�DQG�SURSRUWLRQ�RI�VHFRQG�EURRGV�LQ�WKH�VDPH�WHUULWRULHV��DQG�WKXV�IURP�WKH�
VDPH�SDLU��LQ�WZR�VWXG\�DUHDV�LQ�WKH�\HDUV������DQG������

8QWHUVXFKXQJV�� -DKU� (UVWEUXWHQ� =ZHLWEUXWHQ� 3DDUH�PLW�� $QWHLO�DQ�
JHELHW� � �Q�� �Q�� =ZHLWEUXWHQ����� =ZHLWEUXWHQ����

%HUQ� ����� �� �� ����� ����
� ����� �� �� ����� ����
1RUGZHVWVFKZHL]�� ����� ��� �� ����� ����
� ����� �� �� ����� ����
7RWDO� � ��� ��� ����� ����

$EE�����$Q]DKO�%UX�
WHQ�PLW�/HJHEHJLQQ�
LQ�GHU�EHWUHIIHQGHQ�
3HQWDGH��'DWHQ�QDFK�
GHU�$XVZHUWXQJ�YRQ�
1HVWNDUWHQ�DXV�GHU�
1RUGZHVWVFKZHL]�
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FKHQ�1HVWVWDQGRUWHQ�EHWUXJ�LQ�HLQHP�)DOO���P�
��� 1LVWNlVWHQ� DP� VHOEHQ� +RO]SIDKO��� LQ� I�QI�
)lOOHQ���±���P�XQG� LQ�GUHL�)lOOHQ���±���P��
(LQH�SDDUVSH]LILVFKH�3UlIHUHQ]�I�U�HLQHQ�1LVW�
VWDQGRUWW\S��QRUPDOHU�1LVWNDVWHQ��'RSSHOORFK�
1LVWNDVWHQ��%DXPK|KOH�HWF���NRQQWH�QLFKW�IHVW�
JHVWHOOW�ZHUGHQ��,Q�VLHEHQ�YRQ�QHXQ�)lOOHQ�PLW�
ORNDOLVLHUWHP�HUVWHP�XQG�]ZHLWHP�1HVW�ZXUGH�
I�U� GLH� =ZHLWEUXW� HLQ� DQGHUHU� 1LVWVWDQGRUWW\S�
EHQXW]W��7DE������

���'LVNXVVLRQ

8QVHUH�'DWHQ�GHXWHQ�GDUDXI�KLQ��GDVV�*DUWHQ�
URWVFKZDQ]�Ƃ� DXFK� LQ� GHU�6FKZHL]� ]XPLQGHVW�
LQ�GHQ�WLHIHU�JHOHJHQHQ�*HELHWHQ�LQ�UXQG�HLQHP�
'ULWWHO�DOOHU�)lOOH�HLQ�]ZHLWHV�0DO�EU�WHQ��'LH�
GDUDXV� UHVXOWLHUHQGHQ� ]XVlW]OLFKHQ� 1DFKNRP�
PHQ� N|QQWHQ� VRPLW� GXUFKDXV� SRSXODWLRQVUHOH�
YDQWH�%HGHXWXQJ�KDEHQ��
)�U�GLH�5HJLRQ�1RUGZHVWVFKZHL]�I�KUHQ�GLH�

EHLGHQ� XQWHUVFKLHGOLFKHQ� (UIDVVXQJVPHWKRGHQ�
I�U� GLH� +lXILJNHLW� YRQ� =ZHLWEUXWHQ� ]X� VHKU�
lKQOLFKHQ�(UJHEQLVVHQ��6LH�EHOHJHQ�HUVWPDOV�HL�

7DE�� ���%UXWGDWHQ� GHU� IHVWJHVWHOOWHQ�=ZHLWEUXWHQ�� =XVlW]OLFK� ]X� GHQ�'DWHQ� DXV� GHQ� -DKUHQ� ����� XQG� �����
ILQGHQ�VLFK�GHU�9ROOVWlQGLJNHLW�KDOEHU�QRFK�GLH�$QJDEHQ�HLQHU�VLFKHUHQ�=ZHLWEUXW�DXV�GHP�-DKU�������N�$��
 �NHLQH�$QJDEHQ��1:�&+� �1RUGZHVWVFKZHL]��%(� �%HUQ��±�/D\LQJ�GDWH�DQG�FOXWFK�VL]H�RI�ILUVW�DQG�VHFRQG�
EURRGV��,Q�DGGLWLRQ�WR�WKH�EURRGV�RI�WKH�\HDUV������DQG������WKH�GDWD�RI�D�EURRG�RI������DUH�JLYHQ��N�$�� �QR�
LQIRUPDWLRQ��1:�&+� �QRUWK�ZHVWHUQ�6ZLW]HUODQG��%(� �%HUQH�

1U�� *HELHW� /HJH�� *HOHJH�� /HJH�� *HOHJH�� $EVWDQG� 1HVWVWDQGRUW� =ZHLWEUXW
� � EHJLQQ� JU|VVH� EHJLQQ� JU|VVH� ���XQG� � HUIROJUHLFK
� � ���%UXW� ���%UXW� ���%UXW� ���%UXW� ���%UXW
� � � � � � �7DJH�

� �� 1:�&+� ��������� �� ���������� �� ��� LGHQWLVFK� MD
� �� 1:�&+� ���������� �� ���������� �� ��� LGHQWLVFK� MD
� �� 1:�&+� ���������� �� ���������� �� ��� XQWHUVFKLHGOLFK� MD
� �� 1:�&+� ���������� �� ���������� �� ��� XQWHUVFKLHGOLFK� MD
� �� 1:�&+� ���������� �� ��������� �� ��� LGHQWLVFK� N�$�
� �� 1:�&+� N�$�� N�$�� ��������� �� N�$�� XQWHUVFKLHGOLFK� MD
� �� %(� ���������� �� ���������� �� ��� XQWHUVFKLHGOLFK� MD
� �� %(� N�$�� N�$�� ���������� �� N�$�� XQWHUVFKLHGOLFK� MD
� �� %(� N�$�� N�$�� ���������� �� N�$�� XQWHUVFKLHGOLFK� QHLQ��DXVJHUDXEW�
���� %(� ���������� �� ���������� �� ��� LGHQWLVFK� MD
���� %(� ��������� �� ���������� �� ��� XQWHUVFKLHGOLFK� MD
���� %(� FD����������� N�$�� ���������� �� ��� XQWHUVFKLHGOLFK� MD
���� %(� ��������� �� ���������� �� ��� XQWHUVFKLHGOLFK� MD
�0LWWHO� ����$SULO� ���� ����-XQL� ���� �����

$EE�� ��� 'UHL� *DUWHQURWVFKZDQ]�-XQJH� DXV� GHU�
=ZHLWEUXW�GHV�Ƃ�YRQ�$EE�����1U�����LQ�7DE������'DV�
1HVW� ZXUGH� IUHL� LP� GLFKWHQ� (IHXEHZXFKV� HUVWHOOW��
$XIQDKPH����-XQL�������6��=LQJJ��±�7KUHH�&RPPRQ�
5HGVWDUW�\RXQJ�RI�WKH�VHFRQG�EURRG�IURP�WKH�IHPDOH�
LQ� ILJ�� �� �QR����� LQ�7DEOH�����7KLV�QHVW�ZDV�GLUHFWO\�
FRQ�VWUXFWHG�LQ�GHQVH�LY\�YHJHWDWLRQ�
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QHQ�KRKHQ�$QWHLO�YRQ�=ZHLWEUXWHQ�DXFK�LQ�GHU�
6FKZHL]�XQG�VW�W]HQ�VRPLW�GLH�$QQDKPH��GDVV�
VROFKH�EHLP�*DUWHQURWVFKZDQ]�LQ�0LWWHOHXURSD�
UHJHOPlVVLJ� YRUNRPPHQ�� LQ� GHQ� IHQQRVNDQGL�

VFKHQ� /lQGHUQ�ZHJHQ� GHU� YHUN�U]WHQ� %UXWSH�
ULRGH� MHGRFK� HLQH� VWULNWH�$XVQDKPH�GDUVWHOOHQ�
�GHO�+R\R�HW�DO��������3RUNHUW�	�=DMtF��������
,Q�1RUGILQQODQG�IDQGHQ�ZHGHU�3XOOLDLQHQ�HW�DO��

7DE�����+lXILJNHLW�YRQ�=ZHLWEUXWHQ�EHL�PLWWHOHXURSlLVFKHQ�*DUWHQURWVFKZDQ]EHVWlQGHQ�DXV�GHU�/LWHUDWXU��*H�
RUGQHW�QDFK�/DQG�XQG�DXIVWHLJHQG�QDFK�=HLWSXQNW�GHU�8QWHUVXFKXQJ��'DWHQW\SHQ��1.�� �$XVZHUWXQJ�YRQ�
1HVWNDUWHQ��=ZHLWEUXWHQ�HQWVSUHFKHQ�VLFKHU�QDFKJHZLHVHQHQ�=ZHLWEUXWHQ��1.�� �$XVZHUWXQJ�YRQ�1HVWNDU�
WHQ��'HILQLWLRQ� GHU� =ZHLWEUXWHQ� XQNODU��'DWXP�  �$XVZHUWXQJ� YRQ�1HVWNDUWHQ��'HILQLWLRQ� GHU� =ZHLWEUXWHQ�
GXUFK�'DWXPVNULWHULXP��$XV�GHU�8QWHUVXFKXQJ�YRQ�%HUQGW�	�)ULHOLQJ��������OLHJHQ�DXFK�'DWHQ�I�U�GLH�-DKUH�
����±���YRU��%HL�GLHVHQ�ZXUGH�MHGRFK�QLFKW�]ZLVFKHQ�(UVW���(UVDW]��XQG�=ZHLWEUXWHQ�XQWHUVFKLHGHQ��'LH�9HU�
WHLOXQJ�GHU�/HJHGDWHQ�GHXWHW� MHGRFK�GDUDXI�KLQ��GDVV�GHU�HLJHQWOLFKH�$QWHLO�DQ�=ZHLWEUXWHQ��EHU�GUHL� -DKUH�
JHPHVVHQ� GHXWOLFK� XQWHU� ����� JHZHVHQ� VHLQ� G�UIWH�� ±�3URSRUWLRQ� RI� VHFRQG� EURRGV� RI�&RPPRQ�5HGVWDUWV�
LQ�&HQWUDO�(XURSH��GDWD�IURP�WKH�OLWHUDWXUH���1.�� �GDWD�IURP�QHVW�UHFRUGV��ZLWK�FRQILUPHG�VHFRQG�EURRGV��
1.�� �GDWD� IURP�QHVW� UHFRUGV��EXW�GHILQLWLRQ�RI� VHFRQG�EURRGV�QRW�FOHDU��©'DWXPª� �GHILQLWLRQ�RI� VHFRQG�
EURRGV�XVLQJ�WKH�GDWH�RI�HJJ�OD\LQJ�

/DQG� 5HJLRQ� 8QWHU�� (UVW�� =ZHLW�� 3DDUH�PLW� 'DWHQ�� 4XHOOH
� � VXFKXQJV�� EUXWHQ� EUXWHQ� =ZHLW�� W\S
� � ]HLWUDXP� �Q�� �Q�� EUXWHQ�����

'� 6DFKVHQ� ����� �� �� ����� 1.�� %HUQGW�	�)ULHOLQJ�������
� 6:�'HXWVFKODQG� XP������ FD����� �� FD������ 1.�� /|KUO�������
� 2EHUODXVLW]�� ����±����� ��� �� ����� 1.�� 0HQ]HO�������
� 0DJGHEXUJ�� ����±����� ���� ��� ����� 1.�� .XUWKV�������
� 1LHGHUVDFKVHQ�� ����±����� ��� �� ���� 1.�� :LQNHO�������
� 1LHGHUVDFKVHQ�� ����� ��� �� ����� 1.�� 3DXO�������
1/� :DJHQLQJHQ� ����±����� ���� ��� ���� 1.�� 5XLWHU�������
&+� 1RUGZHVWVFKZHL]� ����±����� ��� ��� ����� 'DWXP� GLHVH�$UEHLW
� 1RUGZHVWVFKZHL]� ����������� ��� �� ����� 1.�� GLHVH�$UEHLW
� 5HJLRQ�%HUQ� ����������� ��� �� ����� 1.�� GLHVH�$UEHLW
&=� 6�GPlKUHQ�� ����±����� ��� �� ����� 1.�� %DOiW�������
� +UDGHF�.UiORYp� ����±����� ���� ��� ����� 'DWXP� 3RUNHUW�	�=DMLF�������

$EE�����*DUWHQ�
URWVFKZDQ]�ƃ��$XI�
QDKPH�0DL�������
)��/HXJJHU��±�&RP�
PRQ�5HGVWDUW�PDOH�
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�������QRFK�9HLVWROD�HW�DO���������HLQH�=ZHLW�
EUXW�� :HLWHUKLQ� RIIHQ� EOHLEW�� RE� *DUWHQURW�
VFKZlQ]H�LQ�K|KHUHQ�/DJHQ�0LWWHOHXURSDV��EHL�
VSLHOVZHLVH�LQ�GHQ�$OSHQ�XQG�LP�-XUD��HEHQIDOOV�
VWULNW�QXU�HLQH�-DKUHVEUXW�GXUFKI�KUHQ�
$QJDEHQ� ]X� JHULQJHQ� =ZHLWEUXW]DKOHQ� I�U�

0LWWHOHXURSD� VLQG� PHKUKHLWOLFK� �EHU� ��� -DKUH�
DOW�� ZlKUHQG� EHL� GHQ� PHLVWHQ� QHXHUHQ� 8QWHU�
VXFKXQJHQ� UHJHOPlVVLJ� =ZHLWEUXWHQ� JHIXQGHQ�
ZXUGHQ��7DE������0|JOLFKHUZHLVH�SURILWLHUW�GHU�
*DUWHQURWVFKZDQ]�YRQ�HLQHU�GXUFK�GHQ�.OLPD�
ZDQGHO�YHUOlQJHUWHQ�)RUWSIODQ]XQJVSHULRGH��VR�
GDVV�HV�YHUPHKUW�]X�=ZHLWEUXWHQ�NRPPW��'D�HV�
VLFK� XP� ZHQLJH� XQG� XQWHUVFKLHGOLFKH� 'DWHQ�
JUXQGODJHQ� DXV� YHUVFKLHGHQHQ� 5HJLRQHQ� (X�
URSDV�KDQGHOW��LVW�HLQ�NDXVDOHU�=XVDPPHQKDQJ�
DEHU� QLFKW� ]ZLQJHQG��9HUJOHLFKH� DXV� HLQ�� XQG�
GHQVHOEHQ�*HELHWHQ� �EHU� HLQHQ� OlQJHUHQ�=HLW�
UDXP�ZlUHQ�KLHU�YRQ�JURVVHP�,QWHUHVVH��
*HZLVVH�+LQZHLVH�KLHU]X�N|QQHQ�DEHU��GDQN�

GHQ�9HUJOHLFKHQ�]ZLVFKHQ�]ZHL�HLQ]HOQHQ�-DK�
UHQ�XQG�]ZHL�LVROLHUWHQ�5HJLRQHQ��DXFK�XQVHUH�
'DWHQ�OLHIHUQ��6R�ZDU�GHU�$QWHLO�DQ�=ZHLWEUX�
WHQ� LQ� GHU� 1RUGZHVWVFKZHL]� ����� XQG� �����
lKQOLFK�KRFK�� ,Q�%HUQ�ZDU� GHU�$QWHLO� LP� -DKU�
�����GHXWOLFK�K|KHU�DOV�������REZRKO�GDV�:HW�
WHU� LQ�GHQ�0RQDWHQ�$SULO��0DL�XQG� -XQL������
GHXWOLFK�N�KOHU�XQG�UHJHQUHLFKHU�ZDU�DOV������
XQG� DXFK� DOV� GDV� ODQJMlKULJH� 0LWWHO� �0HWHR�
6FKZHL]� ����D�� E��� 'LH� YRQ� XQV� EHWUDFKWHWHQ�

*DUWHQURWVFKZDQ]�Ƃ� KDEHQ� VRPLW� GLH� $Q]DKO�
GHU�-DKUHVEUXWHQ�QLFKW�NXU]IULVWLJ�DQ�GDV�DNWXHOO�
KHUUVFKHQGH�:HWWHU� DQJHSDVVW�� +LQJHJHQ� YHU�
]HLFKQHWH�5XLWHU� ������� EHLQDKH� DOOH� YRQ� LKP�
IHVWJHVWHOOWHQ� =ZHLWEUXWHQ� LQ� HLQHP� -DKU� PLW�
VHKU�PLOGHQ�)U�KOLQJVWHPSHUDWXUHQ�
'LH�%UXWXPVWlQGH�GHU�YRQ�XQV�XQWHUVXFKWHQ�

=ZHLWEUXWHQ� HQWVSUHFKHQ� ZHLWHVWJHKHQG� GHQ�
$QJDEHQ� DXV� IU�KHUHQ� 8QWHUVXFKXQJHQ�� %H�
UHLWV�5XLWHU���������0HQ]HO��������XQG�:LQNHO�
�������VWHOOWHQ�IHVW��GDVV�I�U�=ZHLWEUXWHQ�PHLVW�
HLQ�QHXHU�1HVWVWDQGRUW�LQ�JHULQJHU�'LVWDQ]�DXV�
JHZlKOW�ZXUGH��XQG�GHU�]HLWOLFKH�$EVWDQG�]ZL�
VFKHQ�(UVW��XQG�=ZHLWEUXW�ODJ�HEHQIDOOV�MHZHLOV�
EHL� UXQG� ��� 7DJHQ�� :HLWHU� ZDU� DXFK� EHUHLWV�
EHNDQQW�� GDVV� *HOHJH� YRQ� =ZHLWEUXWHQ� LQ� GHU�
5HJHO� NOHLQHU� VLQG� DOV� *HOHJH� YRQ� (UVWEUXWHQ�
�5XLWHU�������%DOiW�������:LQNHO��������'LHV�
SDVVW�DXFK�LQ�GDV�DOOJHPHLQ�EHREDFKWHWH�0XV�
WHU��GDVV�*DUWHQURWVFKZDQ]JHOHJH�LP�/DXIH�GHU�
%UXWVDLVRQ�NOHLQHU�ZHUGHQ��0HQ]HO�������3XO�
OLDLQHQ�HW�DO��������-lUYLQHQ�������

'DQN��:LU�GDQNHQ�'DYLG�*DUEXWW��6LPRQ�*XW]ZLOOHU��
/XNDV� +RZDOG�� -|UJ� .XKQ�� &pOLQH� 0DUWLQH]�(UQVW��
/XNDV� 0HUNHOEDFK�� 9DOHQWLQ� 0RVHU� XQG� 9LUJLQLD�
6FKDIIHU�KHU]OLFK� I�U�+LQZHLVH�]X�HLQ]HOQHQ�%UXWHQ�
VRZLH�I�U�+LOIH�EHL�GHQ�)HOGDUEHLWHQ��'HQ�YHUVFKLH�
GHQHQ� )ULHGKRIYHUZDOWXQJHQ� GHU� 8QWHUVXFKXQJVJH�
ELHWH�LP�.DQWRQ�%HUQ��GHU�6WDGWJlUWQHUHL�%HUQ�VRZLH�
GHQ�/DQGZLUWHQ�LQ�GHU�1RUGZHVWVFKZHL]�GDQNHQ�ZLU�

$EE�����*DUWHQ�
URWVFKZDQ]�Ƃ�YRU�
HLQHP�1LVWNDVWHQ�PLW�
HLQHU�(UVWEUXW��1DFK�
GHP�$XVIOLHJHQ�GHU�
-XQJHQ�IROJWH�LP�
VHOEHQ�1LVWNDVWHQ�
HLQH�=ZHLWEUXW��1U����
JHPlVV�7DE������$XI�
QDKPH�����0DL�������
1��0DUWLQH]��±�&RP�
PRQ�5HGVWDUW�IHPDOH�
LQ�IURQW�RI�D�QHVW�ER[�
ZLWK�D�ILUVW�EURRG��
$IWHU�IOHGJLQJ�RI�WKH�
\RXQJ��WKH�VDPH�QHVW�
ER[�ZDV�UHXVHG�IRU�D�
VHFRQG�EURRG��QR����
LQ�7DEOH����
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*/87=�921�%/27=+(,0��8��1��	�.��0��%$8(5���������
+DQGEXFK�GHU�9|JHO�0LWWHOHXURSDV��%G������3DV�
VHULIRUPHV� ����7HLO���$XOD��:LHVEDGHQ��*DUWHQURW�
VFKZDQ]�3KRHQLFXUXV�SKRHQLFXUXV�6�����±����

-b59,1(1�� $�� �������� %UHHGLQJ� VWUDWHJLHV� RI� KROH�
QHVWLQJ�SDVVHULQHV�LQ�QRUWKHUQ�/DSODQG��$QQ��=RRO��
)HQQ���������±����

.857+6��-����������'LH�9RJHOEHVWlQGH�GHV�:HVWIULHG�
KRIHV�LQ�0DJGHEXUJ��$SXV�������±����

/g+5/�� +�� �������� 1DFKZHLV� XQG� 3UREOHPDWLN� YRQ�
=ZHLWEUXWHQ��9RJHOZHOW��������±����

0$57,1(=��1����������3URMHNWEHULFKW�������+lQJW�GHU�
%UXWHUIROJ�GHV�*DUWHQURWVFKZDQ]HV�YRP�$QJHERW�
DQ� O�FNLJHU�9HJHWDWLRQ� LP�%UXWUHYLHU� DE"�8QYHU�
|II��%HULFKW�]XKDQGHQ�GHU�2UQLWKRO��*HV��%DVHO�

0$57,1(=�� 1�� �������� 6SDUVH� YHJHWDWLRQ� SUHGLFWV�
FOXWFK� VL]H� LQ� &RPPRQ� 5HGVWDUWV� 3KRHQLFXUXV�
SKRHQLFXUXV��%LUG�6WXG\��������±����

0$80$5<��/���/��9$//27721�	�3��.1$86���������'LH�
9|JHO� GHU� 6FKZHL]�� 6FKZHL]HULVFKH� 9RJHOZDUWH��
6HPSDFK��XQG�1RV�2LVHDX[��0RQWPROOLQ�

0(1=(/��+�� ��������'HU�*DUWHQURWVFKZDQ]�3KRHQL�
FXUXV� SKRHQLFXUXV�� 1HXH� %UHKP� %�FKHUHL� 1U��
�����=LHPVHQ��:LWWHQEHUJ�/XWKHUVWDGW�

0(1=(/��+�� ��������'HU�*DUWHQURWVFKZDQ]�3KRHQL�
FXUXV�SKRHQLFXUXV��1HXH�%UHKP�%�FKHUHL�1U�������
���$XIO��=LHPVHQ��:LWWHQEHUJ�/XWKHUVWDGW�

0HWHR6FKZHL]� �����D��� .OLPDEXOOHWLQ� )U�KOLQJ�
������0HWHR6FKZHL]��=�ULFK�

0HWHR6FKZHL]� �����E��� .OLPDEXOOHWLQ� -XQL� ������
=�ULFK�

3$8/�� 6�� �������� :DUXP� GHU� *|WWLQJHU� *DUWHQURW�
VFKZDQ]� HLQ� /DXEHQSLHSHU� LVW�� (UJHEQLVVH� HLQHU�
%HVWDQGVHUIDVVXQJ�LP�)U�KMDKU�������$UEHLWVNUHLV�
*|WWLQJHU� 2UQLWKRORJHQ�� ZZZ�RUQLWKRORJLH�JRHW�
WLQJHQ�GH��6WDQG�����$SULO�������

325.(57��-��	�-��=$-Ë&���������7KH�EUHHGLQJ�ELRORJ\�
RI�WKH�FRPPRQ�UHGVWDUW��3KRHQLFXUXV�SKRHQLFXUXV��
LQ� WKH� &HQWUDO� (XURSHDQ� SLQH� IRUHVW�� )ROLD� =RRO��
�������±����

38//,$,1(1�� (��� 7�� )�� %$/$7�� 0�� 2-$1(1� 	� 0��
25(//� �������� %UHHGLQJ� VWUDWHJLHV� RI� 5HGVWDUWV�
�3KRHQLFXUXV�SKRHQLFXUXV��QHVWLQJ�LQ�)LQODQG�DQG�
&]HFKR�VORYDNLD��(NROyJLD�������±����

58,7(5�� &�� -�� 6�� ��������:DDUQHPLQJHQ� RPWUHQW� GH�
OHYHQVZLM]H�YDQ�GH�*HNUDDJGH�5RRGVWDDUW��3KRH�
QLFXUXV�SK��SKRHQLFXUXV��/����$UGHD��������±����

9(,672/$��6���(��/(+,.2,1(1��7��((9$�	�/��,62�,,9$5,�
�������� 7KH� EUHHGLQJ� ELRORJ\� RI� WKH� 5HGVWDUW�
3KRHQLFXUXV� SKRHQLFXUXV� LQ� D� PDUJLQDO� DUHD� RI�
)LQODQG��%LUG�6WXG\��������±����

:,1.(/��:�� ��������%UXW]HLW�'DWHQ� YRP�*DUWHQURW�
VFKZDQ]� �3KRHQLFXUXV� SKRHQLFXUXV�� 8QWHUVX�
FKXQJVEHIXQGH�DXV�HLQHP�/lUFKHQYHUVXFKVJHELHW��
9RJHOZHOW���������±����

0DQXVNULSW�HLQJHJDQJHQ�����2NWREHU�����
%HUHLQLJWH�)DVVXQJ�DQJHQRPPHQ����0DL�����

GDI�U��GDVV�ZLU�XQVHUH�8QWHUVXFKXQJHQ�DXI�LKUHQ�)Ol�
FKHQ�GXUFKI�KUHQ�GXUIWHQ��:HLWHU� GDQNHQ�ZLU�%RULV�
'UR]�XQG�-LĜL�3RUNHUW�I�U�VSDQQHQGH�'LVNXVVLRQVDQ�
UHJXQJHQ� XQG� LKQHQ� VRZLH� 3HWHU� .QDXV�� &KULVWLDQ�
0DUWL��-DFTXHV�/DHVVHU�XQG�]ZHL�DQRQ\PHQ�*XWDFK�
WHUQ� I�U� ZHUWYROOH�$QPHUNXQJHQ� ]X� HLQHU� IU�KHUHQ�
9HUVLRQ� GHV� 0DQXVNULSWV�� &KULVWLDQ� 0DUWL� GDQNHQ�
ZLU� ]XGHP� I�U� GDV�=XUYHUI�JXQJVWHOOHQ� YRQ�/LWHUD�
WXUTXHOOHQ� DXV� GHU� %LEOLRWKHN� GHU� 6FKZHL]HULVFKHQ�
9RJHOZDUWH� 6HPSDFK� XQG� GHU� 2UQLWKRORJLVFKHQ�
*HVHOOVFKDIW� %DVHO� JDQ]� KHU]OLFK� I�U� GLH� PDWHULHOOH�
8QWHUVW�W]XQJ� GHV� *DUWHQURWVFKZDQ]SURMHNWHV� YRQ�
1LFRODV�0DUWLQH]��LQ�GHVVHQ�5DKPHQ�GLH�$UEHLWHQ�LQ�
GHU�1RUGZHVWVFKZHL]�HUIROJWHQ�

=XVDPPHQIDVVXQJ

:LU�KDEHQ�EHL�%HUQHU�XQG�1RUGZHVWVFKZHL]HU�*DU�
WHQURWVFKZDQ]EHVWlQGHQ�PLW� ]ZHL�XQWHUVFKLHGOLFKHQ�
0HWKRGHQ� GDV� 9RUNRPPHQ� YRQ� =ZHLWEUXWHQ� XQWHU�
VXFKW��,Q�HLQHP�HUVWHQ�6FKULWW�VFKlW]WHQ�ZLU�GHQ�$Q�
WHLO� DQ� =ZHLWEUXWHQ� DQKDQG� GHV� /HJHEHJLQQV�� 'HQ�
$QWHLO�DQ�=ZHLWEUXWHQ�EHUHFKQHWHQ�ZLU�GDQDFK�XQWHU�
GHU�$QQDKPH�� GDVV� HV� VLFK� EHL� %UXWHQ� PLW� IU�KHP�
/HJHEHJLQQ� XP� (UVWEUXWHQ�� EHL� %UXWHQ� PLW� VSlWHP�
/HJHEHJLQQ�XP�=ZHLWEUXWHQ�KDQGHOW�
9RQ� LQVJHVDPW� ��� %UXWHQ� DXV� GHU� 1RUGZHVW�

VFKZHL]�HUIROJWH�EHL����%UXWHQ�GHU�/HJHEHJLQQ�HUVW�
QDFK�GHP�����0DL��GHP�IHVWJHOHJWHQ�'DWXP�I�U�GLH�
$XIWHLOXQJ�LQ�(UVW��XQG�=ZHLWEUXWHQ��'HPQDFK�OlJH�
GHU�$QWHLO�DQ�=ZHLWEUXWHQ�EHL�������'D�EHL�GLHVHP�
9RUJHKHQ�DOOIlOOLJH�(UVDW]EUXWHQ�GLH�5HVXOWDWH�YHUIlO�
VFKHQ�N|QQHQ��VXFKWHQ�ZLU�LQ�HLQHP�]ZHLWHQ�6FKULWW�
EHL�HUIROJUHLFKHQ�(UVWEUXWHQ�QDFK�=ZHLWEUXWHQ��+LHU�
VFKULWWHQ�YRQ� LQVJHVDPW����3DDUHQ�PLW�HLQHU�HUIROJ�
UHLFKHQ�(UVWEUXW����]X�HLQHU�=ZHLWEUXW� ��������'HU�
$QWHLO� DQ� 3DDUHQ�PLW� =ZHLWEUXWHQ� LQ� GHQ� HLQ]HOQHQ�
-DKUHQ�XQG�5HJLRQHQ�VFKZDQNWH�GDEHL�]ZLVFKHQ����
XQG�������8QVHUH�'DWHQ�EHOHJHQ�VRPLW��GDVV�*DUWHQ�
URWVFKZDQ]�Ƃ�DXFK�LQ�GHU�6FKZHL]�]X�HLQHP�PDVVJH�
EOLFKHQ�$QWHLO�HLQH�=ZHLWEUXW�GXUFKI�KUHQ�

/LWHUDWXU

%$/È7�� )�� �������� )RUWSIODQ]XQJV|NRORJLH� GHU� K|K�
OHQEU�WHQGHQ� 9|JHO� LP� V�GPlKULVFKHQ� .LHIHUQ�
ZDOG��$FWD�6FL��1DW��%UQR������±���

%(51'7�� 5�� 	� )�� )5,(/,1*� �������� 6LHGOXQJV�� XQG�
EUXWELRORJLVFKH� 6WXGLHQ� DQ� +|KOHQEU�WHUQ� LQ� HL�
QHP� QRUGZHVWVlFKVLVFKHQ� 3DUN�� -�� 2UQLWKRO�� ����
���±����

'(/� +2<2�� -��� $�� (//,277� 	� '�� &+5,67,(� ��������
+DQGERRN� RI� WKH� ELUGV� RI� WKH� ZRUOG�� 9RO�� �����
&XFNRR�6KULNHV�WR�7KUXVKHV��/\Q[��%DUFHORQD�

*/87=�921�%/27=+(,0��8��1����������'LH�%UXWY|JHO�
GHU�6FKZHL]��9HUODJ�$DUJDXHU�7DJEODWW��$DUDX�


