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7KH�VSHUPDWRSKRUHV�LQ�WKH�VLURQLG�VSHFLHV�&\SKRSKWKDOPXV�GXULFRULXV�GXULFRULXV��-26(3+��������DUH�SUHVHQWHG�
7KH\�ZHUH�IRXQG�LQ�WKUHH�IHPDOHV�LQ�6ORYHQLD��7KH�VSHUPDWRSKRUHV�FRQVLVW�RI�D�EXOE�OLNH�WHUPLQDO�SRUWLRQ��D�WXEXODU�
DQG�D�EDVDO�SRUWLRQ��DQG�DUH�YHU\�VLPLODU�WR�WKRVH�LQ�&��VHUELFXV��+$'É,��������

.H\�ZRUGV��DUDFKQLGV��&\SKRSKWKDOPL��&\SKRSKWKDOPXV�GXULFRULXV��2SLOLRQHV��6LURQLGDH��VSHUPDWRSKRUH

$1127$=,21,�68�63(50$72)25,�',�&<3+23+7+$/086�'85,&25,86�-26(3+
�$5$&+1,'$��23,/,21(6��6,521,'$(�

6,17(6,

/¢DUWLFROR�SUHVHQWD�DQQRWD]LRQL�VXJOL�VSHUPDWRIRUL�GL�XQD�VSHFLH�GL�6LURQLGL��&\SKRSKWKDOPXV�GXULFRULXV�GXULFR�
ULXV� �-26(3+���������*OL� VSHUPDWRIRUL� VRQR�VWDWL� ULWURYDWL� LQ� WUH� IHPPLQH� LQ�6ORYHQLD�H�FRQVLVWRQR� LQ�XQD�SRU]LRQH
WHUPLQDOH� D� FDSVXOD�� XQD� SRU]LRQH� WXEXODUH� HG� XQD� EDVDOH�� 6RQR� PROWR� VLPLOL� D� TXHOOL� GHOOD� VSHFLH� &�� VHUELFXV
�+$'É,��������

3DUROH�FKLDYH��DUDFQLGL��&\SKRSKWKDOPL��&\SKRSKWKDOPXV�GXULFRULXV��RSLOLRQLGL��6LURQLGDH��VSHUPDWRIRUL
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,1752'8&7,21

-RVHSK� �����D�� GHVFULEHG� WKH� VSHFLHV� &\SKRSKWKDO�
PXV�GXULFRULXV�IURP�WKH�-DPD�SRG�3UHGMDPVNLP�JUDGRP
FDYH�LQ�WKH�3UHGMDPD�FDYH�V\VWHP�QHDU�3RVWRMQD��6ORYH�
QLD�� $IWHUZDUGV� KH� PDGH� QRWLFH� RI� IXUWKHU� ORFDOLWLHV� LQ
WKH�FRXQWU\��-RVHSK������E���������������FLWLQJ�WKH�VSH�
FLHV�DOVR�XQGHU���&\SKRSKWKDOPXV��6LUR�GXULFRULXV���7KLV
ZD\� KH� VKRZHG� WKDW� KLV� QHZO\� GHVFULEHG� JHQXV� &\�
SKRSKWKDOPXV� VKRXOG� EH� WDNHQ�XQGHU� WKH� V\QRQ\P\� RI
WKH�JHQXV�6LUR�/$75(,//(��������DQG�WKLV�VWDWHPHQW�ZDV
JHQHUDOO\�DFFHSWHG��H�J��E\�+DQVHQ�	�6R� UHQVHQ� �������
5RHZHU���������0DUWHQV���������/DWHU�RQ��&\SKRSKWKDO�
PXV� GXULFRULXV� FRUIXDQXV� .5$72&+9µ/�� ����� �.UD�
WRFWYtO�� �������&��G�� E\WKLQLFXV�*58%(5�� ������ DQG�&�
G�� \DORYHQVLV� *58%(5�� ����� �*UXEHU�� ������ ZHUH� GH�
VFULEHG��5HFHQWO\��WKH�%DONDQ�VSHFLHV�ZHUH�SODFHG�LQ�WKH
UHVXUUHFWHG� JHQXV� &\SKRSKWKDOPXV� -26(3+�� ����
�%R\HU�HW�DO���������

6SHUP� WUDQVIHU� LV� LQGLUHFW� LQ�PRVW� DUDFKQLGV�� LPSOH�
PHQWHG�E\�SURGXFLQJ�VSHUPDWRSKRUHV�RU�XVLQJ�VSHFLDOO\
PRGLILHG� SDOSV� LQ� VSLGHUV� �5XSSHUW� 	� %DUQHV�� ������
6SHUPDWRSKRUHV� DUH� PRVWO\� VWDON\� SDFNDJHV� RI� VSHUP
SURGXFHG�E\�PDOHV�DQG�JDWKHUHG�E\� IHPDOHV��0RVW�KDU�
YHVWPHQ�KDYH�D�SHQLV� DQG�RYLSRVLWRU��ZKLOH� WKH� UROH� RI
WKH�PDOH�JHQLWDO�RUJDQ�LQ�&\SKRSKWKDOPL�KDV�EHHQ�VXS�
SRVHG� WR� WDNH� SDUW� LQ� VSHUPDWRSKRUH� GHSRVLWLRQ�� WKHUH�
IRUH� QDPHG� VSHUPDWRSRVLWRU� �YDQ� GHU� +DPPHQ�� ������
.DUDPDQ��������QRWLFHG�WKH�HYLGHQFH�RI�VSHUPDWRSKRUHV
LQ�&��VHUELFXV��+$'Ë,��������DQG�LQ�DQ�XQGHVFULEHG�&\�
SKRSKWKDOPXV� VSHFLHV�� ZKLOH� 6FKZHQGLQJHU� 	� *LULEHW
�������QRWLFHG�WKH�DWWDFKPHQW�RI�VLPLODU�VSHUPDWRSKRUHV
WR�D�IHPDOH�JRQRVWRPH�LQ�WKH�VW\ORFHOOLG�JHQXV�6W\ORFHO�
OXV�� DQG� WKH\� DUH� NQRZQ� DOVR� LQ� RWKHU� VW\ORFHOOLGV
�*LULEHW�� LQ� OLW���� 7KH� VSHUPDWRSKRUH� FRQVLVWV� RI� WKUHH
SDUWV��D�EXOE�OLNH�WHUPLQDO�SRUWLRQ�KDYLQJ�DQ�DSSHDUDQFH
RI�D�SHUIRUDWHG�FRPSUHVVHG�EDOO��D� WXEXODU�� DQG�D�EDVDO
SRUWLRQ��7KH� H[LVWHQFH� RI� VSHUPDWRSKRUHV� KDV� EHHQ� H[�
SHFWHG� LQ� RWKHU� &\SKRSKWKDOPXV� VSHFLHV�� 2XU� VFRSH
ZDV� WR� SURYH� WKH� SUHVHQFH� RI� VSHUPDWRSKRUHV� LQ�&�� G�
GXULFRULXV��ZKLFK�LV�WKH�W\SH�VSHFLHV�RI�WKH�JHQXV��DQG�WR
PDNH�D�PRUSKRORJLFDO�FRPSDULVRQ�ZLWK�WKRVH�LQ�&��VHU�
ELFXV�DQG�&\SKRSKWKDOPXV�VS�

0$7(5,$/�$1'�0(7+2'6

'XULQJ�WKH�UHYLVLRQ�RI�&��GXULFRULXV�LQ�RSLOLRQLG�FRO�
OHFWLRQV� GHSRVLWHG� LQ� WKH� 6ORYHQH� 0XVHXP� RI� 1DWXUDO
+LVWRU\��/MXEOMDQD���DERXW�����VSHFLPHQV�ZHUH�FKHFNHG
IRU�VSHUPDWRSKRUHV��7KHVH�ZHUH�VWXGLHG�XVLQJ�2O\PSXV
&+���PLFURVFRSH��DQG�SKRWRJUDSKHG�ZLWK�WKH�2O\PSXV
&������=RRP�'LJLWDO�&DPHUD��7KH�VSHUPDWRSKRUHV�ZHUH
QRW�GHWDFKHG�IURP�IHPDOHV�DQG�ZHUH� VWXGLHG�DV� WHPSR�

UDU\� PRXQWV� HPEHGGHG� LQ� JO\FHURO� LQ� %�UNHU�7�UN
V
KDHPRF\WRPHWHU�� LOOXPLQDWHG� IURP� DERYH�� 0HDVXUH�
PHQWV� ZHUH� WDNHQ� IURP� SKRWRJUDSKV� FRQVLGHULQJ� WKH
PHDVXUH� JULG� LQ� WKH� KDHPRF\WRPHWHU� SKRWRJUDSKHG� DW
WKH�VDPH�PDJQLWXGH�

5(68/76

,Q� WKH� UHYLVHG� VSHFLPHQV� RI� &�� G�� GXULFRULXV� IURP
6ORYHQLD�� WKUHH� IHPDOHV� ZLWK� DWWDFKHG� VSHUPDWRSKRUHV
ZHUH�UHFRUGHG��)LJV����D�G��� ,Q�IURQW�RI� WKH�2WRÊND�MDPD
FDYH�QHDU�3RVWRMQD� �870�FRGH�9/����� D� IHPDOH�ZLWK� D
VSHUPDWRSKRUH�DSSHDUHG�RQ�0D\���WK��WKH�GHWHUPLQDWLRQ
QXPEHU�71�����������ZKLOH�LQ�6WUPHF��80�����VXFK�IH�
PDOH�ZDV�FROOHFWHG�RQ� -XO\���WK� �71������������ DQG� LQ
9LWRPDUFL��:0����RQ�-XO\��UG��71������������7KH�VSHU�
PDWRSKRUH� LV� VKDSHG� OLNH� LQ�&�� VHUELFXV�� DQG� DQ� DEXQ�
GDQW�DPRUSKRXV�PDVV��)LJV���D��F���VHFUHWHG�PXWXDOO\�RI
RYLSRVLWRU�VWLFN\�JODQGV��.DUDPDQ���������LV�SUHVHQW��7KH
IURQWDO� EXOE� SRUWLRQ� LV� RYDO� LQ� VKDSH� PHDVXULQJ� DERXW
��������µP� ����[����µP�� )LJ�� �H��� WKH� WXEH� LV� DERXW
�������� µP� ORQJ�� 7KH� EDVDO� SDUW� ZDV� QRW� VWXGLHG�� ,Q
RQH�FDVH�� WKH�EXOE�SRUWLRQ�KDV�D� VKRUW� VWDON�OLNH�SURWUX�
VLRQ��)LJ���G���DQG�JOREXODU�FRQWHQWV�DUH�YLVLEOH�

',6&866,21

.DUDPDQ� ������� QRWLFHG� WKDW� VSHUPDWRSKRUHV� DUH
UDUHO\� WR� EH� IRXQG� LQ� &\SKRSKWKDOPXV�� LQ� RYHU� ����
VSHFLPHQV� FROOHFWHG�� KH� IRXQG� RQO\� WZR� IHPDOHV� ZLWK
VSHUPDWRSKRUHV�DWWDFKHG��7KH�DXWKRU�RI� WKH�SUHVHQW�SD�
SHU� UHPHPEHUV� D� IHZ� FDVHV� RI� VSHUPDWRSKRUH� UHPRYDO
IURP� IHPDOHV� ZKLOH� FOHDQLQJ� WKHP� IRU� WD[RQRPLFDO
VWXGLHV��$V� WKH�VSHUPDWRSKRUHV� UHVHPEOH�UDWKHU�D�ZDVWH
SODQW� PDWHULDO�� LQWURGXFHG� LQWR� WKH� JHQLWDO� RSHQLQJ� E\
DFFLGHQW�� WKDQ�DQ�DQLPDO�SURGXFW�� WKH\�KDYH�EHHQ�YHU\
OLNHO\� RYHUORRNHG� DOVR� E\� RWKHU� RSLOLRQRORJLVWV�� $V� H[�
SHFWHG�� WKH� VSHUPDWRSKRUHV� LQ� &�� G�� GXULFRULXV� DUH� RI
VLPLODU�VKDSH�DV�LQ�&��VHUELFXV��EXW�WKH\�DUH�VOLJKWO\�ELJ�
JHU��$W� WKH�PRPHQW�� WKHUH� LV�QR� UHDVRQDEOH�H[SODQDWLRQ
IRU� WKLV�� .DUDPDQ� ������� H[SRVHG� WKDW� WKHUH� DUH� PRUH
RSHQ�WKDQ�DQVZHUHG�TXHVWLRQV�DV� IRU�PDWLQJ�DQG�VSHUP
WUDQVIHU� LQ�&\SKRSKWKDOPXV��0RVW� UHOHYDQW�GDWD� FDQ�EH
SURYLGHG�E\�GLUHFW�REVHUYDWLRQ�

$&.12:/('*(0(176

,� DP� JUDWHIXO� WR� 'XÊDQ� 'HYHWDN�� *RQ]DOR� *LULEHW�
)UDQF� -DQÌHNRYLá�DQG� ,YR�0��.DUDPDQ� IRU�FULWLFDO� UHDG�
LQJ�RI�WKH�PDQXVFULSW��7KH�VWXG\�ZDV�SDUWO\�VXSSRUWHG�E\
WKH� 6ORYHQH� 0LQLVWU\� RI� +LJK� (GXFDWLRQ�� 6FLHQFH� DQG
7HFKQRORJ\�ZLWKLQ�WKH�%LRGLYHUVLW\�UHVHDUFK�SURJUDPPH
�3��������
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)LJ�����&\SKRSKWKDOPXV�GXULFRULXV�GXULFRULXV� -26(3+�������� �D�� IHPDOH�ZLWK� D�ZKLWH� DPRUSKRXV� VWLFN\�PDVV� RQ
FKHOLFHUDH��DQG�DQ�DWWDFKHG�VSHUPDWRSKRUH���E��WKH�VDPH�IHPDOH�ZLWK�WKH�DPRUSKRXV�PDVV�DQG�VSHUPDWRSKRUH�HQ�
ODUJHG���F��WKH�VLGH�YLHZ�RI�WKH�DPRUSKRXV�PDVV�DWWDFKHG�WR�FKHOLFHUDH��DQG�WKH�VSHUPDWRSKRUH���G��FXW�RII�RU�GDP�
DJHG��"��WHUPLQDO�EXOE�OLNH�SRUWLRQ�RI�WKH�VSHUPDWRSKRUH��DUURZ����H��WHUPLQDO�SRUWLRQ�ZLWK�WKH�FRQWHQWV�RI�JOREXODU
DSSHDUDQFH��SUREDEO\�HQFDSVXODWHG�VSHUP�
6O�����&\SKRSKWKDOPXV�GXULFRULXV�GXULFRULXV�-26(3+���������D��VDPLFD�]�EHOR�DPRUIQR�OHSOMLYR�VQRYMR�QD�KHOLFHUDK�LQ�V
SULWUMHQLP�VSHUPDWRIRURP���E��LVWD�VDPLFD�]�DPRUIQR�VQRYMR�LQ�VSHUPDWRIRURP�SUL�YHàML�SRYHàDYL���F��SRJOHG�RG�VWUDQL
QD�DPRUIQR�VQRY��SULWUMHQR�QD�KHOLFHUH��LQ�VSHUPDWRIRU���G��RGUH]DQ�DOL�SRÉNRGRYDQ��"��NRQàQL��]DREOMHQL�GHO�VSHUPD�
WRIRUD��SXÉàLFD����H��NRQàQL��]DREOMHQL�GHO�VSHUPDWRIRUD�V�NURJODVWR��JOREXODUQR��YVHELQR��YHUMHWQR�SDNHWNL�VSHUPH�



$11$/(6�©�6HU��KLVW��QDW��©����©������©��

7RQH�129$.��127(6�21�63(50$723+25(6�,1�&<3+23+7+$/086�'85,&25,86�-26(3+��$5$&+1,'$��23,/,21(6��6,521,'$(����������

���

63(50$72)25,�35,�&<3+23+7+$/086�'85,&25,86�-26(3+
�$5$&+1,'$��23,/,21(6��6,521,'$(�

7RQH�129$.
8QLYHU]D�Y�0DULERUX��3HGDJRÊND�IDNXOWHWD��2GGHOHN�]D�ELRORJLMR��6,������0DULERU��.RURÊND����

(�PDLO��WRQH�QRYDN#XQL�PE�VL

329=(7(.

$YWRU�MH�PHG�UHYL]LMR�GUXÊLQH�6LURQLGDH�Y�6ORYHQLML�QDÈHO�QD�WUHK�VDPLFDK�YUVWH�&\SKRSKWKDOPXV�GXULFRULXV� -2�
6(3+��������NL� MH�WLSVND�YUVWD�URGX��SULWUMHQH�VSHUPDWRIRUH��6HVWRMLMR�L]�WUHK�GHORY��NRQßQHJD�]DREOMHQHJD�GHOD��SR�
GREQHJD� SUHOXNQMDQL� VWLVQMHQL� ÊRJL�� FHYDVWHJD� WHU� RVQRYQHJD� GHOD�� 2YDOQL� NRQßQL� GHO� PHUL� RNURJ� �������� µP� Y
SUHPHUX��FHYDVWL�GHO�MH�RNURJ���������µP�GROJ��PHGWHP�NR�RVQRYQL�GHO�QL�ELO� L]PHUMHQ��NHU�VSHUPDWRIRUL�QLVR�ELOL
RGVWUDQMHQL�V�VDPLF��6SHUPDWRIRUL�&��GXULFRULXV�GXULFRULXV�VR�]HOR�SRGREQL�WLVWLP�SUL�&��VHUELFXV�+$'É,��������NL�VR
SUYL�RSLVDQL�VSHUPDWRIRUL�PHG�&\SKRSKWKDOPL�

.OMXÞQH�EHVHGH��&\SKRSKWKDOPL��&\SKRSKWKDOPXV�GXULFRULXV��2SLOLRQHV��SDMNRYFL��6LURQLGDH��VSHUPDWRIRU

5()(5(1&(6

%R\HU�� 6��� ,�� .DUDPDQ�	�*��*LULEHW� �������� 7KH� JHQXV
&\SKRSKWDOPXV� �$UDFKQLGD��2SLOLRQHV��&\SKRSKWKDOPL�
LQ�(XURSH��$�SK\ORJHQHWLF�DSSURDFK�WR�%DONDQ�SHQLQVXOD
ELRJHRJUDSK\��0ROHFXODU� 3KLORJHQ\� DQG� (YROXWLRQ�� ���
��������
*UXEHU��-����������:HEHUNQHFKWH�GHU�)DPLOLHQ�6LURQLGDH
XQG� 7URJXOLGDH� DXV� GHU� 7üUNHL�� �2SLOLRQHV�� $UDFKQLGD��
5HY��)DF��6FL��8QLY��,VWDQEXO�%�����������������
+DQVHQ��+��-��	�:��6æUHQVHQ���������2Q�WZR�RUGHUV�RI
$UDFKQLGD��&DPEULGJH�8QLY��3UHVV�
-RVHSK�� *�� �����D��� &\SKRSKWKDOPXV� GXULFRULXV�� HLQH
QHXH� $UDFKQLGHQ�*DWWXQJ� DXV� HLQHU� QHXHQ� )DPLOLH� GHU
$UWKURJDVWUHQ�2UGQXQJ�HQWGHFNW� LQ�GHU�/XëJHU�*URWWH�LQ
.UDLQ��%HUO��(QWRPRO��=HLWVFKU���������������,�
-RVHSK��*�������E���1DFKWUDJ�]XU�%HVFKUHLEXQJ�YRQ�&\�
SKRSKWKDOPXV� GXULFRULXV�� %HUO�� (QWRPRO�� =HLWVFKU��� ���
��������
-RVHSK�� *�� �������� (UIDKUXQJHQ� LP� ZLVVHQVFKDIWOLFKHQ
6DPPHOQ� XQG� %HREDFKWHQ� GHU� GHQ� .UDLQHU� 7URSIVWHLQ�
JURWWHQ� HLJHQHQ� $UWKURSRGHQ�� %HUO�� (QWRPRO�� =HLWVFKU��
�����������������
-RVHSK�� *�� �������� 6\VWHPDWLVFKHV� 9HU]HLFKQLVV� GHU� LQ
GHQ�7URSIVWHLQ�*URWWHQ�YRQ�.UDLQ�HLQKHLPLVFKHQ�$UWKUR�

SRGHQ� QHEVW� 'LDJQRVHQ� GHU� YRP� 9HUIDVVHU� HQWGHFNWHQ
XQG�ELVKHU� QRFK�QLFKW� EHVFKULHEHQHQ�$UWHQ�� 6FKOXVV� G�
$EK��� (UIDKUXQJHQ� LP�ZLVVHQVFKDIWOLFKHQ� 6DPPHOQ� XQG
%HREDFKWHQ� GHU� GHQ� .UDLQHU� 7URSIVWHLQJURWWHQ� HLJHQHQ
$UWKURSRGHQ��%HUO��(QWRPRO��=HLWVFKU���������������
.DUDPDQ�� ,��0�� ��������(YLGHQFH� RI� VSHUPDWRSKRUHV� LQ
&\SKRSKWKDOPL� �$UDFKQLGD�� 2SLOLRQHV��� 5HY�� 6XLVVH
=RRO����������������
.UDWRFKYqO��-����������(VVDL�G
XQH�QRXYHOOH�FODVVLILFDWLRQ
GX� JHQUH� 6LUR�� 9íVWQtN� àHVNRVORYHQVNp� VSROHáQRVWL� ]R�
RORJLFNp����������
0DUWHQV�� -�� ��������:HEHUNQHFKWH�� 2SLOLRQHV�� ,Q�� 'LH
7LHUZHOW�'HXWVFKODQGV�����)LVFKHU�9HUODJ�
5RHZHU��&��)����������'LH�:HEHUNQHFKWH�GHU�(UGH��-HQD�
�����SS�
5XSSHUW��(��(��	�5��'��%DUQHV���������,QYHUWHEUDWH�=RRO�
RJ\�� �WK� (GLWLRQ�� 6DXQGHUV� &ROOHJH� 3XEOLVKLQJ�� )RUW
:RUWK�
6FKZHQGLQJHU��3��-��	�*��*LULEHW���������7KH�V\VWHPDW�
LFV� RI� WKH� VRXWK�HDVW� $VLDQ� JHQXV� )DQJHQVLV� 5DPEOD
�2SLOLRQHV� �� &\SKRSKWKDOPL� �� 6W\ORFHOOLGDH��� ,QYHUWHEU�
%LRO���������������
YDQ� GHU� +DPPHQ�� /�� �������� &RPSDUDWLYH� VWXGLHV� LQ
&KHOLFHUDWD�,,,��2SLOLRQLGD��=RRO��9HUK�������������


