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1P�DGJCNH�QH�5'#5��¦FGICCTF���&CPPGUMKQNF�5COUÎG�
1&5��JCU�RGTHQTOGF�CP�KPXGUVKICVKQP

QH� VJG� WPFGTYCVGT� PQKUG� GOKVVGF� D[� GZKUVKPI� QHHUJQTG� YKPF� VWTDKPGU�� 6JG� RWTRQUG� QH� VJG

KPXGUVKICVKQP� YCU� VQ� GUVKOCVG� VJG� GZRGEVGF� WPFGTYCVGT� PQKUG� GOKVVGF� HTQO� VJG� RNCPPGF

QHHUJQTG�YKPF�VWTDKPG�RCTMU�EQPUKUVKPI�QH���/9�YKPF�VWTDKPGU�

6JG� TGUWNVU� QH� VJG� KPXGUVKICVKQP� YKNN� DG� KPENWFGF� CU� RCTV� QH� VJG� DCEMITQWPF� OCVGTKCN� QH� C

88/�TGRQTV�
'PXKTQPOGPVCN�+ORCEV�4GRQTV��HQT�RTQRQUGF�QHHUJQTG�YKPF�VWTDKPG�RCTMU�

6JG�KPXGUVKICVKQP�KU�DCUGF�QP�OGCUWTGOGPVU�QH�WPFGTYCVGT�PQKUG�HTQO�QHHUJQTG�YKPF�VWTDKPGU

YKVJ�VYQ�V[RGU�QH�HQWPFCVKQP��6JG�HKTUV�V[RG�KU�C�EQPETGVG�HQWPFCVKQP��YJKEJ�KU�RNCEGF�QP�VJG

UGCDGF� 
8KPFGD[��&GPOCTM��� 6JG� UGEQPF� V[RG� KU� ECNNGF� C� KOQPQRKNGL�� HQWPFCVKQP�� +P� VJKU

ECUG��VJG�HQWPFCVKQP�KU�C�UVGGN�RKRG�VJCV�JCU�DGGP�FTKXGP�KPVQ�VJG�UGCDGF�
)QVNCPF��5YGFGP��

$GECWUG�WPFGTYCVGT�PQKUG�HTQO�VJG�YKPF�VWTDKPG�KU�GOKVVGF�HTQO�VJG�HQWPFCVKQP�VQ�VJG�YCVGT�

VYQ�FKHHGTGPV� V[RGU� QH� QHHUJQTG�YKPF� VWTDKPG� HQWPFCVKQPU�YGTG�OGCUWTGF� VQ� CUUGUU� RQUUKDNG

FKHHGTGPEGU�KP�PQKUG�GOKUUKQP�

6JG�PQKUG�NGXGNU�HTQO�VJG�YKPF�VWTDKPGU�YCU�EQORCTGF�VQ�VJG�CODKGPV�PQKUG�
VJG�DCEMITQWPF

WPFGTYCVGT� PQKUG�� D[� RGTHQTOKPI� PQKUG� OGCUWTGOGPVU� YJKNUV� VJG� YKPF� VWTDKPGU� YGTG

QRGTCVKPI� CPF� YJKNUV� UVQRRGF�� 6JG� HTGSWGPE[� TCPIG� WUGF� KP� VJG� KPXGUVKICVKQP� JCU� DGGP

UGNGEVGF�VQ�KPENWFG�VJG�MPQYP�HTGSWGPEKGU�VJCV�CTG�CWFKDNG�HQT�VJG�CRRTQRTKCVG�UGC�CPKOCNU�

6JG�GZKUVKPI�QHHUJQTG�YKPF�VWTDKPGU�JCXG�VJG�RQYGT�QH�����M9��6JG�RTQRQUGF�QHHUJQTG�YKPF

VWTDKPGU� YKNN� JCXG� VJG� RQYGT� QH� �� /9�� 6Q� GUVKOCVG� VJG� PQKUG� GOKVVGF� HTQO� VJG� HWVWTG

RNCPPGF��OQTG�RQYGTHWN�QHHUJQTG�YKPF�VWTDKPGU��XKDTCVKQP�OGCUWTGOGPVU�YGTG�RGTHQTOGF�CV

VJG�HQWPFCVKQPU�QH�VJG�QHHUJQTG�YKPF�VWTDKPG�CPF�EQORCTGF�VQ�UKOKNCT�XKDTCVKQP�OGCUWTGOGPVU

RGTHQTOGF�QP�C���/9�YKPF�VWTDKPG�TWPPKPI�QP�NCPF�

6JG�TGUWNV�QH�VJG�KPXGUVKICVKQP�KU�CP�GUVKOCVG�QH�VJG�WPFGTYCVGT�PQKUG��YJKEJ�ECP�DG�GZRGEVGF

HTQO�VJG���/9�QHHUJQTG�YKPF�VWTDKPGU��6JGUG�TGUWNVU�CTG�UWDUGSWGPVN[�IQKPI�VQ�HQTO�C�DCUG

QH�VJG�GXCNWCVKQP�QH�VJG�GHHGEV�QP�VJG�CPKOCN�NKHG�
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(KIWTG��

2KEVWTGU� QH� QHHUJQTG�YKPF� VWTDKPGU� QHH� QH� 8KPFGD[� 
&GPOCTM�� CPF� QHH� QH� )QVNCPF


5YGFGP���YJGTG�VJG�OGCUWTGOGPVU�VQQM�RNCEG�

� /GVJQF

6JG�OGVJQFQNQI[�EJQUGP�KP�VJG�KPXGUVKICVKQP�YCU�DCUGF�QP�OGCUWTGOGPVU�QH�VJG�WPFGTYCVGT

PQKUG�HTQO�GZKUVKPI�QHHUJQTG�YKPF�VWTDKPGU��6JG�TGUWNVU�QH�VJG�OGCUWTGOGPVU�KU�VJGP�WUGF�VQ

GUVKOCVG�VJG�GZRGEVGF�PQKUG�EQPVTKDWVKQP�HTQO�OQTG�RQYGTHWN�QHHUJQTG�YKPF�VWTDKPGU��YJKEJ

YKNN�DG�WUGF�KP�HWVWTG�RNCPPGF�QHHUJQTG�YKPF�VWTDKPG�RCTMU�

6JG�PQKUG�HTQO�CP�QHHUJQTG�YKPF�VWTDKPG�KU�VTCPUOKVVGF�VQ�VJG�YCVGT�KP�VYQ�YC[U��6JG�PQKUG

KU� GOKVVGF� DQVJ� VJQWIJ� VJG� CKT�� CU� CKTDQTPG� PQKUG�� GPVGTKPI� VJG� YCVGT� CPF� VJTQWIJ� VJG

UVTWEVWTG� CU� UVTWEVWTG�DQTPG�PQKUG� VTCPUOKVVGF� VJTQWIJ� VJG� VQYGT� QH� VJG�YKPF� VWTDKPG� VQ� VJG

HQWPFCVKQP�HTQO�YJGTG�KV�KU�GOKVVGF�VQ�VJG�YCVGT��6JG�OGCUWTGOGPVU�QH�VJG�WPFGTYCVGT�PQKUG

KP� VJKU� TGRQTV� CTG� VJG� VQVCN� UWO� QH� VJG� CDQXG�OGPVKQPGF� EQPVTKDWVKQPU�� 6JG� OGCUWTGOGPVU

/QPQRKNG�HQWPFCVKQP�
)QVNCPF�

%QPETGVG�HQWPFCVKQP�
8KPFGD[�

8KPFGD[�9KPFVWTDKPG
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UJQY��JQYGXGT��VJCV�VJG�CKTDQTPG�PQKUG�JCU�C�PGINKIKDNG�EQPVTKDWVKQP�VQ�VJG�WPFGTYCVGT�PQKUG

NGXGN�� 6JGTGHQTG�� KV� YCU� EQPENWFGF� VJCV� VJG� WPFGTYCVGT� PQKUG� HTQO� VJG� YKPF� VWTDKPGU� KU

VTCPUOKVVGF�RTKOCTKN[�VJTQWIJ�VJG�VQYGT�QH�VJG�YKPF�VWTDKPG�CPF�VJG�HQWPFCVKQP�

6JG� OGCUWTGOGPVU� YGTG� RGTHQTOGF� YKVJ� QPN[� QPG� YKPF� VWTDKPG� QRGTCVKPI� KP� KVU� RCTM� VQ

GNKOKPCVG� RQUUKDNG� PQKUG� EQPVTKDWVKQPU� HTQO� QVJGT� YKPF� VWTDKPGU�� 6JG� CODKGPV� PQKUG


DCEMITQWPF�PQKUG��YCU�OGCUWTGF�YJGP�VJG�YKPF�VWTDKPGU�YGTG�UVQRRGF��6JG�PQKUG�HTQO�VJG

YKPF�VWTDKPG�YCU�FGVGTOKPGF�HTQO�VJG�FKHHGTGPEG�KP�VJG�PQKUG�NGXGN�URGEVTWO�YJGP�VJG�YKPF

VWTDKPG�YCU�QRGTCVKPI� CPF� UVQRRGF��6JG�GZKUVKPI�QHHUJQTG�YKPF� VWTDKPGU� JCXG� VJG� RQYGT� QH

����M9�CPF�VJG�RTQRQUGF�QHHUJQTG�YKPF�VWTDKPGU�YKNN�JCXG�VJG�RQYGT�QH���/9��6Q�GUVKOCVG

VJG�PQKUG�GOKVVGF�HTQO�VJG�HWVWTG�RNCPPGF��OQTG�RQYGTHWN�QHHUJQTG�YKPF�VWTDKPGU��XKDTCVKQP

OGCUWTGOGPVU� YGTG� RGTHQTOGF� CV� VJG� HQWPFCVKQP� QH� VJG� QHHUJQTG� YKPF� VWTDKPG� CPF� YGTG

EQORCTGF� VQ� UKOKNCT� XKDTCVKQP�OGCUWTGOGPVU� RGTHQTOGF� QP� C� ��/9�YKPF� VWTDKPG� TWPPKPI

QPUJQTG�

6YQ� RNCEGU� YGTG� EJQUGP� YJGTG� QHHUJQTG� YKPF� VWTDKPGU� CTG� TWPPKPI�� QHH� QH� 8KPFGD[


&GPOCTM�� CPF� QHH� QH� )QVNCPF� 
5YGFGP��� 6JG� QHHUJQTG� YKPF� VWTDKPGU� QHH� QH� 8KPFGD[� CTG

OQWPVGF�QP�EQPETGVG�HQWPFCVKQPU�RNCEGF�QP�VJG�UGCDGF��YJKNG�VJG�QHHUJQTG�YKPF�VWTDKPGU�QHH

QH�)QVNCPF�CTG�OQWPVGF�QP�C�UVGGN�RKRG�
OQPQRKNG��HQWPFCVKQP��6JG�VYQ�V[RGU�QH�HQWPFCVKQPU

JCXG� DGGP� EJQUGP�� DGECWUG� UKOKNCT� HQWPFCVKQP� V[RGU� CTG� DGKPI� EQPUKFGTGF� HQT� VJG� HWVWTG

RNCPPGF�QHHUJQTG�YKPF�VWTDKPGU��6JGTGHQTG�CP�GUVKOCVG�QH�VJG�PQKUG�NGXGN�KU�RTGUGPVGF�HQT�VJG

VYQ�HQWPFCVKQP�V[RGU��VJG�EQPETGVG�HQWPFCVKQP�CPF�VJG�UVGGN�RKRG�
OQPQRKNG��HQWPFCVKQP�

7PFGTYCVGT� PQKUG� HTQO� QHHUJQTG� YKPF� VWTDKPGU� YCU� OGCUWTGF� ��� OGVGTU� CYC[� HTQO� VJG

VWTDKPGU�CPF�XKDTCVKQP�OGCUWTGOGPVU�YGTG�RGTHQTOGF�CV�VJG�HQWPFCVKQP�QH�VJG�YKPF�VWTDKPGU�

9KVJ� VJG� ��/9�YKPF� VWTDKPG� QP� NCPF�� XKDTCVKQPU� YGTG�OGCUWTGF� CV� VJG� HQWPFCVKQP� QH� VJG

YKPF�VWTDKPG�

6JG�OGVJQFQNQI[�ECP�DG�UWOOGF�WR�CPF�RTGUGPVGF�KP�VJG�HQNNQYKPI�UVCIGU�

�� /GCUWTGOGPVU�QP�GZKUVKPI�QHHUJQTG�YKPF�VWTDKPGU�
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¾ /GCUWTGOGPV�QH�WPFGTYCVGT�PQKUG�CPF�OGCUWTGOGPV�QH�XKDTCVKQPU�QP�VJG�VQYGT�QH� VJG

VQYGT�QH�VJG�YKPF�VWTDKPGU�

�� /GCUWTGOGPV�QH�C���/9�YKPF�VWTDKPG�QP�NCPF�

¾ /GCUWTGOGPV�QH�XKDTCVKQP�NGXGNU�CV�VJG�HQWPFCVKQP�QH�VJG���/9�YKPF�VWTDKPG

�� %QORCTKUQP� QH� VJG� OGCUWTGF� XKDTCVKQPU� QH� VJG� YKPF� VWTDKPGU� VQ� DG� CDNG� VQ� GUVKOCVG� C

UECNKPI�EQTTGEVKQP�HTQO���M9�YKPF�VWTDKPGU�VQ���/9�YKPF�VWTDKPGU�

�� 'UVKOCVKQP�QH�VJG�GZRGEVGF�WPFGTYCVGT�PQKUG�HTQO�C���/9�QHHUJQTG�YKPF�VWTDKPG�

¾ 6JG�GUVKOCVG�KU�DCUGF�QP�PQKUG�OGCUWTGOGPV�OCFG�QP�C�����M9�YKPF�VWTDKPG�CPF�VJG

UECNKPI�QH�VJG�OGCUWTGF�XKDTCVKQP�NGXGNU�QP�VJG�VYQ�VQYGTU�

��� 5GNGEVKQP�QH�(TGSWGPE[�4CPIG

6JG� HTGSWGPE[� TCPIG� WUGF� KP� VJG� KPXGUVKICVKQP� JCU� DGGP� UGNGEVGF� VQ� KPENWFG� VJG� MPQYP

HTGSWGPEKGU�VJCV�CTG�CWFKDNG�HQT�VJG�CRRTQRTKCVG�UGC�CPKOCNU�

6JG� RQTRQKUG� CPF� VJG� UGCN� ECP� JGCT� XGT[� JKIJ� HTGSWGPE[� UQWPFU�� 5GCNU� JGCTKPI� JCU� DGGP

OGCUWTGF� VQ�DG�DGVYGGP�����*\� VQ����M*\��2QTRQKUGU�ECP�JGCT� UQWPFU�YKVJ� HTGSWGPEKGU�QH

����M*\�CPF�GXGP�JKIJGT��(KUJ�JGCTKPI�HTGSWGPE[�TCPIG�KU�DGNQY����M*\�

6CMKPI�KPVQ�CEEQWPV�VJG�PQKUG�HTQO�VJG�UGC�EWTTGPV�OQXKPI�CETQUU�VJG�J[FTQRJQPGU�CPF�QVJGT

EQORNKECVKQPU� EQPUKFGTKPI� OGCUWTGOGPV� QH� NQY� HTGSWGPE[� PQKUG�� VJG� NQYGUV� HTGSWGPE[

TGRQTVGF�KU����*\��6JG�GXCNWCVKQP�EQXGTU�VJG�HTGSWGPE[�CTGC�QH����*\�VQ�����M*\�

��� 'XCNWCVKQP�QH�VJG�UVTWEVWTG�DQTPG�UQWPF�VTCPUOKUUKQP�CV�JKIJ�HTGSWGPEKGU

#�VJGQTGVKECN�GUVKOCVKQP�QH�VJG�TCFKCVKQP�QH�VJG�XKDTCVKQPU�KP�VJG�VQYGT�CPF�VQ�VJG�HQWPFCVKQP

CPF�YCVGT�YKVJ� HQEWU� QP� VJG� JKIJGT� HTGSWGPEKGU� 
CDQXG� ��� M*\�� JCU� DGGP� RGTHQTOGF�� 6JG

RWTRQUG� YCU� VQ� ENCTKH[� KH� VJG� UQWPF� VTCPUOKUUKQP� HTQO� VJG� QHHUJQTG� YKPF� VWTDKPGU� KP� VJG

HTGSWGPE[�CTGC�CDQXG����M*\�EQWNF�DG�EQPUKFGTGF�PGINKIKDNG�KP�VJKU�KPXGUVKICVKQP�

6JG�EQPENWUKQP�YCU� VJCV� KV� ECPPQV� DG� GZENWFGF� CPF� VJCV� GXGP� XGT[� JKIJ� HTGSWGPEKGU� ECP� DG

VTCPUOKVVGF� FQYP� VJTQWIJ� VJG� VQYGT� QH� VJG�YKPF� VWTDKPG� CPF� VQ� VJG�YCVGT��*QY�OWEJ� VJG
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YKPF� VWTDKPG� IGPGTCVGU� UVTWEVWTG�DQTPG� PQKUG� CV� XGT[� JKIJ� HTGSWGPEKGU� KU� SWGUVKQPCDNG� DWV

EQWNF�PQV�DG�GZENWFGF��6JGTGHQTG��FQEWOGPVCVKQP�QH�VJG�JKIJ�HTGSWGPE[�PQKUG�EQPFKVKQPU�YCU

CVVGORVGF�D[�OGCUWTKPI�KP�VJKU�HTGSWGPE[�CTGC�

#�UJQTV�RTGUGPVCVKQP�QH�VJG�GUVKOCVKQPU�VJCV�HQTOGF�VJG�EQPENWUKQP�KU�IKXGP�KP�VJG�HQNNQYKPI

RCTCITCRJU�

6JGQTGVKECN�GUVKOCVKQP�QH�VJG�TCFKCVKQP�TCVKQP�CV�HTGSWGPEKGU�CDQXG����M*\

+P�VJG�EQPUKFGTCVKQPU�DGNQY�VJG�YKPF�VWTDKPG�KU�URNKV�KPVQ���UWRGTKQT�RCTVU�

• 0CEGNNG

• 9KPF�VWTDKPG�VQYGT

• (QWPFCVKQP�
0QV�LOQPQRKNGL��HQWPFGF�YKPF�VWTDKPGU�

#U� C� UVCTVKPI� RQKPV�� KV� YCU� CUUWOGF� VJCV� VJG� UVTWEVWTG�DQTPG� PQKUG� QTKIKPCVGF� HTQO� VJG

PCEGNNG��6JG�PCEGNNG�VTCPUOKVU�HQTEG�CPF�OQOGPV�VQ�VJG�YKPF�VWTDKPG�VQYGT��+P�VJG�VQYGT��VJG

UVTWEVWTG�DQTPG�PQKUG� KU�RTKOCTKN[�TCFKCVGF�CU� NQPIKVWFKPCN���SWCUK�NQPIKVWFKPCN�CPF�DGPFKPI�

YCXGU�� #U� HCT� CU� VJG� KOQPQRKNGL� KU� EQPEGTPGF�� VJG� YCXGU� YKNN� ECWUG� UQWPF� TCFKCVKQP

WPFGTYCVGT�

(QT�C�YKPF�VWTDKPG�EQPHKIWTCVKQP�YKVJ�C�EQPETGVG�HQWPFCVKQP�VJG�UVTWEVWTG�DQTPG�PQKUG�KP�VJG

VQYGT�KU�VTCPUOKVVGF�VQ�VJG�EQPETGVG�HQWPFCVKQP��YJGTG�VJG�UVTWEVWTG�DQTPG�PQKUG�YKNN�TCFKCVG

GXGP�HWTVJGT��+P�VJG�HQWPFCVKQP�VJG�TCFKCVKQP�YKNN�DG�XGT[�EQORNGZ�CPF�OCP[�FKHHGTGPV�OQFG

UJCRGU�YKNN�QEEWT�

*QYGXGT��KV�ECP�DG�CUUWOGF�VJCV�VJG�UQWPF�TCFKCVKQP�KP�VJG�UWTTQWPFKPI�YCVGT�OCKPN[�EQOGU

HTQO� UWTHCEG� YCXGU� KP� VJG� HQWPFCVKQP�� CU� VJKU� V[RG� QH� YCXGU� TCFKCVGU� EQPUKFGTCDN[� OQTG

GHHKEKGPV� VJCP�QVJGT�OQFG�UJCRGU��6JG�UWTHCEG�YCXGU�YKNN�RTGUWOCDN[�OCKPN[�DG�GZEKVGF�D[

VJG� DGPFKPI� YCXGU� KP� VJG� YKPF� VWTDKPG� VQYGT�� #� HKTUV� CUUWORVKQP� YQWNF� DG� VJCV� VJG� JKIJ

HTGSWGPE[�UVTWEVWTG�DQTPG�PQKUG�YCU�UVTQPIN[�FCORGF�FWTKPI�VJG�TCFKCVKQP�FQYP�VJTQWIJ�VJG

VQYGT�QH�VJG�YKPF�VWTDKPG�DGECWUG�QH�VJG�EQPUKFGTCDNG�NQPI�NGPIVJ�QH�VJG�VQYGT�
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6JG�RTQRCICVKQP�CVVGPWCVKQP�RGT�NGPIVJ�HQT�VJG�FKHHGTGPV�RTQRCICVKQP�V[RGU�KU�C�HWPEVKQP�QH�VJG

FCORKPI�KP�VJG�OCVGTKCN�CPF�QH� VJG�YCXGNGPIVJ��(QT�VJG�IKXGP�OCVGTKCNU�CPF�FKOGPUKQPU�VJG

VQVCN�RTQRCICVKQP�CVVGPWCVKQP�KP�VJG�VQYGT�QH�VJG�YKPF�VWTDKPG�KU�QH�VJG�QTFGT�QH���F$�HQT�VJG

TGNGXCPV�RTQRCICVKQP�V[RGU�

6JG�UVTWEVWTG�DQTPG�PQKUG�RCUUGU� VJTQWIJ�FKHHGTGPV� KPJQOQIGPGKVKGU� TCFKCVKPI�FQYP� VJTQWIJ

VJG� VQYGT�YKNN�IKXG� HWTVJGT�CVVGPWCVKQP�QH� VJG�YCXGU��6JG�OQUV� KORQTVCPV� KPJQOQIGPGKV[� KU

VJG�LQKPVU�DGVYGGP�VJG�VQYGT�GNGOGPVU��6JG�CVVGPWCVKQP�QH�VJG�LQKPVU�YKNN�DG�FGRGPFGPV�QP�VJG

V[RG�QH� VJG� LQKPV� 
YGNFGF�� EQWRNKPI� GVE���� +V� KU� CUUWOGF� VJCV� QPN[� QPG� QT� VYQ�QH� LQKPVU�YKNN

QEEWT�� 1PG� LQKPV� YKNN� OQUV� NKMGN[� IKXG� CP� CVVGPWCVKQP� QH� CV� NGCUV� �� F$� HQT� VJG� TGNGXCPV

RTQRCICVKQP�V[RGU�

#U� HCT� CU� VJG� KOQPQRKNGL� KU� EQPEGTPGF�� VJG� VQYGT� KVUGNH� YKNN� TCFKCVG� UQWPF� WPFGTYCVGT�

6JGTGHQTG�TCFKCVKQP�KPFGZ�QH�VJG�VQYGT�OWUV�DG�VCMGP�KPVQ�CEEQWPV��6JG�UQWPF�TCFKCVKQP�HTQO

VJG�VQYGT�YKNN�EQOG�HTQO�DGPFKPI�YCXGU�CPF�CU�VJG�RTQRCICVKQP�URGGF�QH�VJGUG�YCXGU�KP�VJG

VQYGT�CV�JKIJ�HTGSWGPEKGU�CTG�OWEJ�JKIJGT�VJCP�VJG�UQWPF�QH�URGGF�WPFGTYCVGT��VJG�TCFKCVKQP

KPFGZ�YKNN� DG� ��� 6JG� TCFKCVKQP� CDKNKV[� KP� VJG� JKIJ� HTGSWGPE[� TCPIG� 
CDQXG� ��� M*\�� QH� VJG

VQYGT�KU�VJGTGHQT�GHHKEKGPV�

(QT�VJG�EQPUVTWEVKQP�EQPHKIWTCVKQP�QH� VJG�EQPETGVG�HQWPFCVKQP��UVTWEVWTG�DQTPG�PQKUG�YKNN�DG

VTCPUOKVVGF� HTQO� VJG� VQYGT� VQ� VJG� HQWPFCVKQP��#U�OGPVKQPGF�CDQXG�� KV� KU� VJG� UWTHCEG�YCXGU

VJCV�YKNN�TCFKCVG�UQWPF�WPFGTYCVGT��#�EGTVCKP�NQUU�OWUV�DG�CUUWOGF�HTQO�VJG�VTCPUOKUUKQP�QH

VJG�FKHHGTGPV�OQFG�UJCRGU� KP� VJG� VQYGT� VQ� VJG�UWTHCEG�YCXGU� KP� VJG�HQWPFCVKQP��6JG�UWTHCEG

YCXGU�CTG�JQYGXGT�XGT[�EQORNKECVGF�VQ�FGUETKDG�CPCN[VKECNN[�CPF�VJGTGHQTG�CP�GUVKOCVKQP�QH

VJG�VTCPUOKUUKQP�NQUU�JCU�DGGP�PGINGEVGF�KP�VJKU�ECUG���#NUQ�VJG�GUVKOCVKQP�QH�VJG�RTQRCICVKQP

CVVGPWCVKQP�QH�VJG�UWTHCEG�YCXGU�KP�VJG�HQWPFCVKQP�JCU�DGGP�QWV�QH�VJG�UEQRG�QH�VJKU�UVWF[�

6JG�TCFKCVKQP�HTQO�VJG�HQWPFCVKQP� KU��COQPIUV�QVJGTU��FGVGTOKPGF�D[� VJG�TCFKCVKQP�KPFGZ�QH

VJG� HQWPFCVKQP�� +V� YCU� HQWPF� VJCV� HQT� VJG� EQPETGVG� HQWPFCVKQP�� RTQRCICVKQP� URGGF� QH� VJG

UWTHCEG�YCXGU�CTG�JKIJGT�VJCP�VJG�URGGF�QH�UQWPF�WPFGTYCVGT�CV�JKIJ�HTGSWGPEKGU�CPF�VJCV�VJG

TCFKCVKQP�KPFGZ�VJGTGHQT�KU����6JWU��KV�ECP�DG�EQPENWFGF�VJCV�VJG�EQPETGVG�HQWPFCVKQP�CNUQ�JCU

GHHKEKGPV�TCFKCVKQP�CDKNKVKGU�KP�VJG�JKIJ�HTGSWGPE[�TCPIG�
CDQXG����M*\��
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��� /GCUWTGOGPV�#TTCPIGOGPV

6JG� OGCUWTGOGPVU� YGTG� RGTHQTOGF� YKVJ� VJG� WUG� QH� CEEGNGTQOGVGTU� YJGP� OGCUWTKPI

XKDTCVKQPU��J[FTQRJQPGU�YJGP�OGCUWTKPI�WPFGTYCVGT�PQKUG�CPF�OKETQRJQPGU�YJGP�OGCUWTKPI

PQKUG�CDQXG�VJG�YCVGTIU�UWTHCEG��6JG�UKIPCNU�YGTG�TGEQTFGF�QP�C�&#6�VCRG�TGEQTFGT�CPF�QP�C

FCVC� CESWKUKVKQP� 2%/%+#� ECTF� QP� C� NCRVQR�� 5WDUGSWGPVN[� VJG� CPCN[UKU� JCU� DGGP� RGTHQTOGF

YKVJ�C�HTGSWGPE[�CPCN[UGT�

$GNQY�KU�C�FTCYKPI�QH�VJG�HKGNF�VGUV�UGV�WR�CV�VJG�QHHUJQTG�YKPF�VWTDKPGU�

(KIWTG��

6JG�HKGNF�VGUV�UGV�WR�CV�CP�QHHUJQTG�YKPF�VWTDKPG�

Bouy

Accelero-
meter

Hydrophone

Measurement Instruments

Cable

W
in

d 
tu

rb
in

e 
to

w
er

Anchor
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6JG�HQNNQYKPI�OGCUWTGOGPV�GSWKROGPV�JCU�DGGP�WUGF�

/GCUWTGOGPV�QH�7PFGTYCVGT�0QKUG

• $�-������J[FTQRJQPG�YKVJ�RTGCORNKHKGT

• $�-������RQYGT�UWRRN[

• $�-������0GZWU�&GNVC6TQP�CORNKHKGT

• .CRVQR�YKVJ�FCVC�CESWKUKVKQP�2%/%+#�ECTF�CPF�FCVC�RTQEGUUKPI�UQHVYCTG

• 2QTVCFCV�2&4������&#6�VCRG�TGEQTFGT

• $�-������ECNKDTCVQT

• *2������#�HTGSWGPE[�CPCN[UGT

/GCUWTGOGPV�QH�0QKUG�CDQXG�VJG�UWTHCEG

• $�-������UQWPF�RTGUUWTG�NGXGN�OGVGT

• $�-������ECNKDTCVQT

8KDTCVKQP�OGCUWTGOGPVU

• $�-������CPF������CEEGNGTQOGVGTU

• $�-������0GZWU�EJCTIG�CORNKHKGT

• 2QTVCFCV�2&4������&#6�VCRG�TGEQTFGT

• $�-������ECNKDTCVQT

• *2������#�HTGSWGPE[�CPCN[UGT
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��� #PCN[UKU�QH�/GCUWTGOGPV�&CVC

�6JG�RTKPEKRNGU�QH�VJG�CPCN[UKU�QH�VJG�FKHHGTGPV�OGCUWTGOGPVU�CTG�NKUVGF�DGNQY�

/GCUWTGOGPVU�QH�7PFGTYCVGT�0QKUG

6YQ�FKHHGTGPV� CPCN[UKU�RTKPEKRNGU� QH� VJG� WPFGTYCVGT� PQKUG�OGCUWTGOGPVU� QH� WPFGTYCVGT� JCU

DGGP�WUGF�

• +P� VJG� HTGSWGPE[� TCPIG� HTQO����*\� VQ����M*\�� VJG�J[FTQRJQPG� UKIPCN� KU� TGEQTFGF� QP� C

&#6�VCRG�TGEQTFGT�CPF�NCVGT�CPCN[UGF�QP�C�*GYNGVV�2CEMCTF�HTGSWGPE[�CPCN[UGT�

• +P� VJG� HTGSWGPE[� TCPIG� HTQO� ��� M*\� VQ� ���� M*\�� VJG� J[FTQRJQPG� UKIPCN� YCU� CPCN[UGF

FKTGEVN[�QP�VJG�NCRVQR�

#PCN[UKU�QP�VJG�*GYNGVV�2CEMCTF�
*2��(TGSWGPE[�#PCN[UGT

1P�VJG�*2�HTGSWGPE[�CPCN[UGT��CPCN[UKU�JCU�DGGP�RGTHQTOGF�KP�����QEVCXG�DCPFU�YKVJ�NKPGCT

CXGTCIKPI�QXGT�����OKPWVGU��6JG�URGEVTGU�CTG�UJQYP�CU�2QYGT�5RGEVTCN�&GPUKV[�
25&��WPKVU

QP� VJG� [�CZKU� VQ� GCUG� VJG� EQORCTKUQP� YKVJ� VJG� QVJGT� TGNGXCPV� NKVGTCVWTG�� 6JG� F$� TGHGTGPEG

XCNWGU�KU���z2C�

#PCN[UKU�QP�.CRVQR

#PCN[UKU�JGTG�JCU�DGGP�ECTTKGF�QWV� CU�&KUETGVG�(QWTKGT�6TCPUHQTO� 
&(6��YKVJ� C�OCZKOWO

HTGSWGPE[� QH� ���� M*\� C� TGUQNWVKQP� QH� ��� *\�� � #� PWODGT� QH� URGEVTGU� JCU� DGGP� OGCUWTGF

FWTKPI� C� RGTKQF� QH� CDQWV� ������ OKPWVGU� GCEJ� URGEVTWO� TGRTGUGPVKPI� C� KUPCR�UJQVL� QH� VJG

PQKUG� UKVWCVKQP�� #HVGT� VJCV� �� VQ� ��� URGEVTGU� YGTG� CXGTCIGF� NKPGCT� VQ� TGRTGUGPV� VJG� YJQNG

OGCUWTGOGPV� RGTKQF�� +P� QTFGT� VQ� GCUG� VJG� TGCFCDKNKV[�� VJG� TGRQTVGF� HKIWTGU� CTG� UNKIJVN[

UOQQVJGF� XGTUKQPU� QH� VJG� CXGTCIGF� URGEVTGU�� #U� YGNN�� VJG� HKIWTGU� CTG� UJQYP� YKVJ� 2QYGT

5RGEVTCN�&GPUKV[� 
25&��WPKVU�QP� VJG�[�CZKU� VQ� GCUG� VJG� EQORCTKUQP�YKVJ� TGNGXCPV� NKVGTCVWTG�

6JG�F$�TGHGTGPEG�XCNWGU�KU���z2C�
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8KDTCVKQP�/GCUWTGOGPVU

(KTUVN[�� VJG� XKDTCVKQP� OGCUWTGOGPVU� YGTG� TGEQTFGF� QP� C� &#6�VCRG� TGEQTFGT� CPF� NCVGT

CPCN[UGF�QP�C�*2�HTGSWGPE[�CPCN[UGT��6JG�CPCN[UKU�YCU�RGTHQTOGF� KP�����QEVCXG�DCPFU�CPF

TGRTGUGPV�NKPGCT�CXGTCIKPI�QXGT���OKPWVGU��6JG�URGEVTGU�CTG�UJQYP�CU�XGNQEKV[�NGXGNU�YKVJ�C

F$�TGHGTGPEG�XCNWG�QH��Â�����O�U�

� /GCUWTGOGPV�4GUWNVU

+P�VJKU�EJCRVGT�VJG�OGCUWTGF�XKDTCVKQP�CPF�PQKUG�NGXGNU�CTG�UJQYP�

��� 8KPFGD[�
&GPOCTM��F�/GCUWTGOGPV�QH�7PFGTYCVGT�0QKUG

8KPFGD[�OGCUWTGOGPVU�YGTG�OCFG�CV�C�����M9�$QPWU�YKPF�VWTDKPG��YJKEJ�YCU�OQWPVGF�QP

C� EQPETGVG� HQWPFCVKQP�� 6JKU� YKPF� VWTDKPG� JCU� VJG� PCOG� L�'L�� 6JG� OGCUWTGOGPVU� YGTG

ECTTKGF�QWV�QP�(GDTWCT[����������

6JG�WPFGTYCVGT�OGCUWTGOGPVU�YGTG�OCFG�KP�C�FKUVCPEG�QH����OGVGTU�HTQO�VJG�YKPF�VWTDKPG

CPF�KP�CDQWV�����OGVGT�FGGR�YCVGT��6JG�J[FTQRJQPG�YCU�RNCEGF�����O�WPFGT�VJG�UWTHCEG��6JG

OGCUWTGOGPV�RQUKVKQP�YCU�EJQUGP�KP�C�FKTGEVKQP�UQ�VJG�YKPF�YCU�EQOKPI�HTQO�VJG�VQYGT� VQ

VJG�OGCUWTGOGPV�RQUKVKQP�� �6JG�YKPF�YCU� EQOKPI� HTQO�K5QWVJYGUVL
59��CEEQTFKPI� VQ� VJG

&CPKUJ�/GVGQTQNQIKECN�+PUVKVWVG�OGCUWTKPI�UVCVKQP�K1OÎ�([TL�

+P� EQPPGEVKQP� VQ� VJG�OGCUWTGOGPVU�� KV�OWUV� DG�OGPVKQPGF� VJCV�YJKNG� VJG�YKPF� VWTDKPG�YCU

UVQRRGF�C�UKIPKHKECPV�PQKUG�EQPVTKDWVKQP�ECOG�HTQO�C�RCUUKPI�UJKR�KP�C�FKUVCPEG�QH�CDQWV���MO


YKVJKP�UKIJV���6JG�OGCUWTGOGPV�QH�VJG�DCEMITQWPF�NGXGN�KP�VJG�HTGSWGPE[�TCPIG�WR�VQ�����

*\�OWUV�DG�EQPUKFGTGF�CU�OWEJ�JKIJGT�VJCP�KH�VJG�UJKR�JCF�PQV�DGGP�VJGTG�

6JG�OGCUWTGF�PQKUG�NGXGNU�WPFGT�YCVGT�PGCT�VJG�QHHUJQTG�YKPF�VWTDKPG�CTG�UJQYP�KP�VJG�VYQ

HQNNQYKPI�HKIWTGU�
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Vindeby Hydrophone Measurement 14 meters from the Wind Turbine
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2 ] Wind turbine operating: Wind 13 m/s

Wind turbine stopped: Wind 13 m/s

Background noise level including noise from ship traffic

(KIWTG��

7PFGTYCVGT� PQKUG� OGCUWTGF� ��� OGVGTU� HTQO� VJG� YKPF� VWTDKPG� CV� C� YKPF

URGGF�QH����O�U��6JG�HTGSWGPE[�TCPIG�HTQO����*\�VQ����M*\�CTG�UJQYP�CU

UQWPF�RTGUUWTGU�IKXGP�KP�2QYGT�5RGEVTCN�&GPUKV[�
25&�F�WPKVU�HQT�VJG�YKPF

VWTDKPG�TWPPKPI�CPF�UVQRRGF�

+P�(KIWTG���� VJG�PQKUG�NGXGN�UJQYP�KU�OGCUWTGF����OGVGTU� HTQO�VJG�YKPF� VWTDKPG�YJKNUV� VJG

YKPF�VWTDKPG�KU�QRGTCVKPI�CPF�YJKNUV�KV�KU�UVQRRGF��+P�DQVJ�ECUGU��VJG�HTGSWGPE[�TCPIG�KU�HTQO

���*\�VQ����M*\�CPF�VJG�YKPF�URGGF�YCU�FWTKPI�VJG�OGCUWTGOGPVU����O�U�

(TQO�VJG�HKIWTG��KV�ECP�DG�UGGP�VJCV�KP�VJG�HTGSWGPE[�TCPIG�WR�VQ�����*\��VJG�PQKUG�NGXGN�KU

JKIJGT�YJGP�VJG�YKPF�VWTDKPG�KU�TWPPKPI��6JG�FKHHGTGPEG�KU�ITGCVGUV�CV����*\�CPF�KU�CDQWV���

F$��+P�VJG�HTGSWGPE[�TCPIG�CDQXG�����*\�VJG�FKHHGTGPEG�DGVYGGP�VJG�VYQ�OGCUWTGOGPVU�CTG

NGUU�VJCP���F$��YJKEJ�KU�YKVJKP�VJG�WPEGTVCKPV[�QH�VJG�OGCUWTGOGPVU�

6JG�FKHHGTGPEG�DGVYGGP� VJG�OGCUWTGOGPV� KP� VJG� HTGSWGPE[� TCPIG�WPFGT���M*\� KU��CU�GCTNKGT

OGPVKQPGF�� KPHNWGPEGF� D[� PQKUG� HTQO� VJG� RCUUKPI� UJKR�� 6JG� DCEMITQWPF� PQKUG� NGXGN� YQWNF

RTQDCDN[� JCXG� DGGP� UKIPKHKECPVN[� NGUU�� KH� VJG� UJKR� JCF� PQV� DGGP� VJGTG� FWTKPI� VJG
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OGCUWTGOGPVU�� +V� KU�OQUV� NKMGN[� VJG� FKUVCPV� UJKR� ECWUKPI� VJG� JKIJ� PQKUG� NGXGN� KP� VJG� ���*\

DCPF�YJKNUV�VJG�YKPF�VWTDKPG�KU�PQV�UVQRRGF�

Vindeby. Hydrophone Measurement 14 meters from the Wind Turbine 
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2 ]

Wind turbine operating. Wind: 13 m/s

Wind turbine stopped. Wind: 12 m/s

(KIWTG��

7PFGTYCVGT� PQKUG� OGCUWTGF� ��� OGVGTU� HTQO� VJG� YKPF� VWTDKPG� CV� C� YKPF

URGGF�QH����O�U�CPF����O�U��6JG�HTGSWGPE[�TCPIG�HTQO����M*\�VQ�����M*\

CTG�UJQYP�CU�UQWPF�RTGUUWTGU�IKXGP�KP�2QYGT�5RGEVTCN�&GPUKV[�
25&��F�WPKVU

HQT�VJG�YKPF�VWTDKPG�QRGTCVKPI�CPF�UVQRRGF�

+P�(KIWTG���� VJG�PQKUG�NGXGN�UJQYP�KU�OGCUWTGF����OGVGTU� HTQO�VJG�YKPF� VWTDKPG�YJKNUV� VJG

YKPF�VWTDKPG�KU�QRGTCVKPI�CPF�YJKNUV�UVQRRGF��+P�DQVJ�ECUGU� VJG�HTGSWGPE[�TCPIG� KU� HTQO���

M*\� VQ� ���� M*\�� &WTKPI� OGCUWTGOGPVU� YJKNUV� VJG� YKPF� VWTDKPG� YCU� QRGTCVKPI�� VJG� YKPF

URGGF�YCU�CDQWV����O�U�CPF�CDQWV����O�U�FWTKPI�OGCUWTGOGPVU�YJGP�VJG�YKPF�VWTDKPG�YCU

UVQRRGF�

(TQO� (KIWTG� ��� UKIPKHKECPV� FKHHGTGPEG� ECPPQV� DG� UGGP� KP� VJG� PQKUG� NGXGNU� YJGP� VJG� YKPF

VWTDKPG�KU�QRGTCVKPI�CPF�UVQRRGF��+P�EGTVCKP�HTGSWGPE[�TCPIGU��C�FKHHGTGPEG�QH�����F$�ECP�DG

UGGP��DWV�C�FKHHGTGPEG�QH�VJKU�UK\G�KU�YKVJKP�VJG�OGCUWTGOGPV�WPEGTVCKPV[��+V�ECP�DG�EQPENWFGF



��

VJCV� VJG�YKPF� VWTDKPG�FQGU�PQV�RTQFWEG�PQKUG�JKIJGT� VJCP� VJG�DCEMITQWPF�PQKUG� NGXGN�WPFGT

YCVGT�KP�VJG�HTGSWGPE[�TCPIG�HTQO����M*\�VQ�����M*\�

+V�ECP�CNUQ�DG�UGGP� KP�(KIWTG��� VJCV� VJG� NGXGNU�FGETGCUG� HTQO� VJG� NQYGT� HTGSWGPEKGU� VQ�WPVKN

CTQWPF� ��� M*\�� (TQO� ��� M*\� CPF� WR� VJG� NGXGN� KU� CNOQUV� EQPUVCPV�� 6JG� TGCUQP� HQT� VJG

EQPUVCPV�NGXGN�KU�VJCV�VJG�NQYGUV�NGXGNU�VJCV�ECP�DG�OGCUWTGF�YKVJ�VJG�UGV�WR�WUGF�KU�CDQWV���

F$��+P�VJG�HTGSWGPE[�TCPIG�HTQO����M*\�VQ�����M*\�VJG�OGCUWTGF�XCNWGU�KU�EQORCTCDNG�YKVJ

VJG�UGV�WRU�NQYGT�NKOKVU�QT�NGUU�VJCP�VJG�UGV�WRU�NQYGT�NKOKV�

9JGP�EQORCTKPI�(KIWTG���CPF����C�NGXGN�FKHHGTGPEG�QH�CDQWV�����F$�KU�UGGP�CV����M*\��6JG

TGCUQP� HQT� VJKU� FKHHGTGPEG� KU� VQ� DG� HQWPF� KP� VJG� VKOG� FKHHGTGPEGU� DGVYGGP� VJQUG� CPCN[UGU�

YJKEJ� CTG� HQTOKPI� VJG� DCUG� QH� VJG� HKIWTGU�� (KIWTG� �� KU� DCUGF� QP� NKPGCT� CXGTCIKPI� QXGT� �

OKPWVGU��YJGTG�CU�(KIWTG���KU�DCUGF�QP�CP�CXGTCIG�QH����URGEVTGU�VCMGP�HTQO�C�VKOG�RGTKQF�QH

���OKPWVGU��(KTUVN[�� VJG� NCUV�OGPVKQPGF� HKIWTG� TGRTGUGPVU�KUPCRUJQVUL� QH� C� UVTQPIN[� XCTKCPV

OGFKC�� UGEQPFN[�� VJG� YKPF� URGGF� JCU� RTQDCDN[� XCTKGF� FWTKPI� VJG� ��� OKPWVGU�� 6JG� XKUKDNG

FKHHGTGPEG�DGVYGGP�VJG�VYQ�HKIWTGU�KU�VJGTGHQT�YKVJKP�VJG�GZRGEVGF�XCTKCVKQP�TCPIG�ECWUGF�D[

VJG�CDQXG�OGPVKQPGF�FKHHGTGPEGU�KP�VJG�VKOG�QH�CPCN[UKU�

��� )QVNCPF�
5YGFGP��F�/GCUWTGOGPV�QH�7PFGTYCVGT�0QKUG

)QVNCPF�OGCUWTGOGPVU�YGTG�OCFG�QP�C�����M9�9KPFYQTNF�YKPF�VWTDKPG��UKVWCVGF�QP�C�UVGGN

RKRG�KOQPQRKNGL� HQWPFCVKQP��6JKU�YKPF� VWTDKPG� JCU� VJG� PCOG�K0Q�� �L�� 6JG�OGCUWTGOGPVU

YGTG�ECTTKGF�QWV�,CPWCT[����������

6JG�OGCUWTGOGPVU�JCXG�DGGP�RGTHQTOGF�CDQWV����OGVGTU�FKUVCPEG�HTQO�VJG�YKPF� VWTDKPG� KP

��OGVGT� FGGR� YCVGT�� 6JG� J[FTQRJQPG� YCU� RNCEGF� CDQWV� �� OGVGTU� WPFGT� VJG� UWTHCEG�� 6JG

OGCUWTGOGPV�RQUKVKQP�YCU�EJQUGP�KP�C�FKTGEVKQP�UQ�VJG�YKPF�YCU�EQOKPI�HTQO�VJG�VQYGT� VQ

VJG�OGCUWTGOGPV�RQUKVKQP���6JG�YKPF�YCU�EQOKPI�HTQO�K9GUVL
9��CEEQTFKPI�VQ�VJG�5YGFKUJ

/GVGQTQNQIKECN�+PUVKVWVG�OGCUWTKPI�UVCVKQP�KP�8KUD[��)QVNCPF�
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+P� EQPPGEVKQP� VQ� VJG�OGCUWTGOGPVU�� KV�OWUV� DG�OGPVKQPGF� VJCV�YJKNG� VJG�YKPF� VWTDKPG�YCU

UVQRRGF�VJG�OGCUWTGOGPV�YCU�KPHNWGPEGF�D[�PQKUG�EQOKPI�HTQO�C�RCUUKPI�UJKR�KP�C�HCT�CYC[

FKUVCPEG��6JG�UJKR�YCU�CWFKDNG�DWV�PQV�XKUKDNG��6JG�OGCUWTGOGPV�QH�VJG�DCEMITQWPF�NGXGN�KP

VJG�HTGSWGPE[�TCPIG�WR�VQ������*\�OWUV�DG�EQPUKFGTGF�CU�C�NKVVNG�JKIJGT�VJCP�PQTOCN�DGECWUG

QH�VJG�UJKR�

6JG�OGCUWTGF�WPFGTYCVGT�PQKUG�NGXGNU�PGCT�VJG�QHHUJQTG�YKPF�VWTDKPG�CTG�UJQYP�KP�VJG� VYQ

HQNNQYKPI�HKIWTGU�

Gotland Hydrophone Measurement 20 meters from the Wind Turbine
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2 ] Wind turbine operating: wind 8 m/s

Wind turbine stopped: wind 8 m/s

Background noise including noise from ship traffic

(KIWTG��

7PFGTYCVGT� PQKUG� OGCUWTGF� ��� OGVGTU� HTQO� VJG� YKPF� VWTDKPG� CV� C� YKPF

URGGF�QH���O�U��6JG� HTGSWGPE[� TCPIG� HTQO����*\� VQ����M*\�CTG� UJQYP�CU

UQWPF�RTGUUWTGU�IKXGP�KP�2QYGT�5RGEVTCN�&GPUKV[�
25&��F�WPKVU�HQT�VJG�YKPF

VWTDKPG�QRGTCVKPI�CPF�UVQRRGF�

+P�(KIWTG����VJG�UJQYP�PQKUG�NGXGN�YCU�OGCUWTGF����OGVGTU�HTQO�VJG�YKPF�VWTDKPG�YJKNUV�VJG

YKPF�VWTDKPG�KU�QRGTCVKPI�CPF�YJKNUV�UVQRRGF��+P�DQVJ�ECUGU��VJG�HTGSWGPE[�TCPIG�KU�HTQO���

*\� VQ� ��� M*\�� +P� DQVJ� QRGTCVKQP� EQPFKVKQPU�� VJG� YKPF� URGGF� YCU� CDQWV� �� O�U�� +P� VJG

HTGSWGPE[� TCPIG�QH����*\� VQ�����*\�� KV� CRRGCTU� VJCV� VJG�PQKUG� NGXGNU� CTG�JKIJGUV�YJGP� VJG



��

YKPF� VWTDKPG� QRGTCVGU��6JG� FKHHGTGPEG� KP� VJG� PQKUG� NGXGN� CV� VJG� VYQ� QRGTCVKQP� EQPFKVKQPU� KU

ITGCVGUV�CV�����*\�CPF�OCMGU�C�VQVCN�QH�CDQWV����F$��+P�VJG�TGUV�QH�VJG�HTGSWGPE[�TCPIGU��VJG

FKHHGTGPEG�DGVYGGP� VJG�OGCUWTGOGPVU� CTG� NGUU� VJCP���F$��YJKEJ� KU�YKVJKP� VJG�OGCUWTGOGPV

WPEGTVCKPV[�� +V� ECP� DG� UGGP� VJCV� KP� VJG� TCPIG� HTQO� ����� *\� VQ� ��� M*\�� VJG� FKHHGTGPEG� KU

EQPUVCPVN[�CTQWPF���F$��6JKU�EQPUVCPV�FKHHGTGPEG�ECP�DG�GZRNCKPGF�D[�C�UNKIJVN[�JKIJGT�YKPF

URGGF�FWTKPI�OGCUWTGOGPVU�YJGP�VJG�YKPF�VWTDKPG�YCU�UVQRRGF�VJCP�YJGP�VJG�YKPF�VWTDKPG

YCU�QRGTCVKPI�

.KMGYKUG�� KV� ECP� DG� QDUGTXGF� VJCV�� CU� RTGXKQWUN[� OGPVKQPGF�� VJG� FKHHGTGPEG� DGVYGGP� VJG

OGCUWTGOGPVU� KP� VJG� HTGSWGPE[� TCPIG� DGNQY� �� M*\� KU� KPHNWGPEGF� D[� C� RCUUKPI� UJKR�� 6JG

DCEMITQWPF�PQKUG�NGXGN�YQWNF�RTQDCDN[�JCXG�DGGP�NQYGT��VJCP�KH�VJG�UJKR�JCF�PQV�DGGP�VJGTG

FWTKPI�VJG�OGCUWTGOGPVU�

Gotland. Hydrophone Measurement 20 meters from the Wind Turbine 
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2 ]

Wind turbine operating. Wind: 8 m/s

Wind turbine stopped. Wind: 8 m/s

(KIWTG��

7PFGTYCVGT�PQKUG�OGCUWTGF����OGVGTU�HTQO�VJG�YKPF�VWTDKPG�
)QVNCPF��CV�C

YKPF� URGGF� QH� �� O�U�� 6JG� HTGSWGPE[� TCPIG� HTQO� ��� M*\� VQ� ���� M*\� CTG

UJQYP�CU�UQWPF�RTGUUWTGU�IKXGP�KP�2QYGT�5RGEVTCN�&GPUKV[�
25&�F�WPKVU�HQT

VJG�YKPF�VWTDKPG�TWPPKPI�CPF�UVQRRGF�
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(KIWTG��� UJQYU� VJG�OGCUWTGF�PQKUG� NGXGN����OGVGTU� HTQO� VJG�YKPF� VWTDKPG�YJKNUV� VJG�YKPF

VWTDKPG�QRGTCVGU�CPF�YJKNUV�KV�KU�UVQRRGF��+P�DQVJ�ECUGU�VJG�HTGSWGPE[�TCPIG�KU�HTQO����*\�VQ

���M*\��+P�DQVJ�QRGTCVKQP�EQPFKVKQPU�VJG�YKPF�URGGF�YCU�CDQWV���O�U��(TQO�VJG�HKIWTG�KV�ECP

DG�EQPENWFGF�VJCV�VJG�FKHHGTGPEG�KP�VJG�PQKUG�NGXGN�YJGP�VJG�YKPF�VWTDKPG�QRGTCVGU�CPF�YJGP

VJG� YKPF� VWTDKPG� KU� UVQRRGF� CTG� C� HGY� F$�� YJKEJ� KU� YKVJKP� VJG� OGCUWTGOGPV� WPEGTVCKPV[�

6JGTGD[�KV�ECP�DG�EQPENWFGF�VJCV�VJGTG�CTG�PQ�UKIPKHKECPV�FKHHGTGPEGU�KP�VJG�PQKUG�NGXGN�HTQO

���M*\�VQ�����M*\�YJGP�VJG�YKPF�VWTDKPG�KU�QRGTCVKPI�CPF�YJGP�KV�KU�PQV�

+V� ECP� CNUQ� DG� UGGP� HTQO�(KIWTG� �� VJCV� VJG� NGXGNU� FGETGCUG� HTQO� NQY� VQ� JKIJGT� HTGSWGPEKGU

WPVKN�CTQWPF����M*\��(TQO����M*\�CPF�WR�VJG�NGXGNU�CTG�CNOQUV�EQPUVCPV��6JG�TGCUQP�HQT�VJG

EQPUVCPV�NGXGN�KU�VJCV�VJG�NQYGUV�NGXGNU�VJCV�ECP�DG�OGCUWTGF�YKVJ�VJG�UGV�WR�WUGF�KU�CDQWV���

F$��+P�VJG�HTGSWGPE[�TCPIG�HTQO����M*\�VQ�����M*\�VJG�OGCUWTGF�XCNWGU�KU�EQORCTCDNG�YKVJ

VJG�UGV�WRU�NQYGT�NKOKVU�QT�NGUU�VJCP�VJG�UGV�WRU�NQYGT�NKOKV�

9JGP� EQORCTKPI�(KIWTG� �� CPF� �� NGXGN� FKHHGTGPEG� QH� CDQWV� ���� F$� KU� UGGP� CV� ��� M*\�� 6JG

TGCUQP� HQT� VJKU� FKHHGTGPEG� KU� VJG� UCOG� CU� GZRNCKPGF� KP� VJG� EQOOGPVU� CDQWV� VJG� 8KPFGD[

OGCUWTGOGPVU�KP�EJCRVGT����

��� /GCUWTGOGPV�QH�8KDTCVKQPU

#V�*CIGUJQNO� 
&GPOCTM�� C� ��/9�0GI/KEQP�YKPF� VWTDKPG� JCU� DGGP�OGCUWTGF��6JG�YKPF

VWTDKPG� TGRTGUGPVU� VJG� V[RG� QH�YKPF� VWTDKPG��YJKEJ�YKNN� DG� RWV� WR� KP� VJG� UGC�YKPF� VWTDKPG

RCTMU��6JG�OGCUWTGOGPV�YCU�FQPG� ,CPWCT[����������6JG�YKPF�YCU� EQOKPI� HTQO�K5QWVJ�F

5QWVJYGUVL� 
559��CEEQTFKPI� VQ� VJG�&CPKUJ�/GVGQTQNQIKECN� +PUVKVWVG�OGCUWTGOGPV�UVCVKQP� KP

*QNDºM�

6JG� XKDTCVKQP� NGXGNU� OGCUWTGF� QP� VJG� HQWPFCVKQP� QH� VJG� YKPF� VWTDKPG� CTG� UJQYP� KP� VJG

HQNNQYKPI�HKIWTG�



��

Vibration Level on the Foundation of the Wind Turbine
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Hagesholm (wind: 11 m/s)
Gotland (wind: 10 m/s)
Vindeby (wind: 13 m/s)

(KIWTG��

8KDTCVKQP�NGXGNU�OGCUWTGF�QP�VJG�HQWPFCVKQP�QH�C�9KPF�VWTDKPG��6JG�UJQYP

OGCUWTGOGPV� TGUWNVU� CTG� HTQO� �� FKHHGTGPV� YKPF� VWTDKPGU�� *CIGUJQNO


0GI/KEQP��/9���)QVNCPF�
9KPFYQTNF�����M9��CPF�8KPFGD[�
$QPWU����

M9���6JG� HTGSWGPE[� TCPIG���*\�F����M*\�CTG� UJQYP�CU�XGNQEKV[� NGXGNU� KP

����QEVCXG�DCPFU�HQT�VJG�YKPF�VWTDKPG�TWPPKPI�CPF�UVQRRGF�

+V�ECP�DG�UGGP�VJCV�VJG�XKDTCVKQP�NGXGN�OGCUWTGF�QP�VJG��/9�YKPF�VWTDKPG�KU�OQTG�RQYGTHWN

KP�VJG�HTGSWGPE[�TCPIG�DGNQY�����*\�CPF�C�NKVVNG�NGUU�CV�JKIJGT�HTGSWGPEKGU�

� 'UVKOCVGF�7PFGTYCVGT�0QKUG�HTQO�1HHUJQTG�9KPF�6WTDKPGU

6JG�7PFGTYCVGT� PQKUG� HTQO� VJG� QHHUJQTG�YKPF� VWTDKPGU� KU� IKXGP� KP� C� FKUVCPEG� QH� CDQWV� ��

OGVGTU� HTQO� VJG� YKPF� VWTDKPG�� 6JG� PQKUG� HTQO� VJG� YKPF� VWTDKPG� YKNN� FGETGCUG� YKVJ� VJG

KPETGCUKPI�FKUVCPEG��#�TQWIJ�GUVKOCVG�QH�VJG�TGFWEVKQP�QH�VJG�PQKUG�NGXGN�CU�C�HWPEVKQP�QH�VJG

KPETGCUKPI�FKUVCPEG�KU�VJCV���F$�KU�UWDVTCEVGF�HQT�GXGT[�FQWDNKPI�QH�VJG�FKUVCPEG��6JCV�OGCPU�

VJCV� KP� C� FKUVCPEG� QH� ��� OGVGTU� VJG� PQKUG� NGXGN� YKNN� DG� �� F$� NGUU� VJCP� VJG� PQKUG� NGXGNU



��

OGCUWTGF�KP����OGVGTU�FKUVCPEG��+P�C�FKUVCPEG�QH����OGVGTU��VJG�PQKUG�NGXGN�YKNN�DG���F$�NGUU

VJCP�VJG�OGCUWTGF�XCNWGU�

#�TQWIJ�ECNEWNCVKQP�QH�VJG�PQKUG�NGXGN�KP�QVJGT�FKUVCPEGU�HTQO�VJG�YKPF�VWTDKPG�ECP�DG�HQWPF

D[�WUKPI�VJG�HQNNQYKPI�GSWCVKQP�

1

2
12 log10

r

r
LL pp ⋅=−

9JGTG�.RZ�KU�VJG�PQKUG�NGXGN�KP�RQUKVKQP�Z

TZ��KU�VJG�FKUVCPEG�HTQO�VJG�YKPF�VWTDKPG�VQ�RQUKVKQP�Z

#U�KV�CRRGCTU�HTQO�VJG�PQKUG�OGCUWTGOGPVU��VJG�PQKUG�HTQO�VJG�YKPF�VWTDKPGU�CTG�OCUMGF�D[

VJG�CODKGPV�PQKUG�YJGP�VJG�HTGSWGPEKGU�CRRTQCEJGU������*\��6JGTGHQT�UECNKPI�KU�QPN[�WUGF�CV

VJQUG�HTGSWGPEKGU�YJGTG�VJG�PQKUG�HTQO�VJG�YKPF�VWTDKPG�CTG�JKIJGT�VJCP�VJG�CODKGPV�PQKUG�

$[� WUKPI� VJG� GSWCVKQP� CDQXG�� KV� KU� CNUQ� RQUUKDNG� VQ� ECNEWNCVG� VJG� PQKUG� NGXGN� KP� ��OGVGT

FKUVCPEG��CU�CP�KPFKECVKQP�QH� VJG�UQWTEG�UVTGPIVJ�������F$�KU� VQ�DG�CFFGF�VQ�VJG�PQKUG�NGXGNU

OGCUWTGF� KP� ���OGVGTU� FKUVCPEG� VQ� IGV� VJG� PQKUG� NGXGN� KP� ��OGVGTU� FKUVCPEG�� ����� F$� KU� VQ

CFFGF�VQ�VJG�XCNWGU�KP�VJG�HKIWTG�VQ�IGV�VJG�XCNWGU�KP���OGVGTU�FKUVCPEG�
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7PFGTYCVGT�0QKUG�HTQO�C�1HHUJQTG�9KPF�6WTDKPG�YKVJ�%QPETGVG�(QWPFCVKQP

6JG� GZRGEVGF� WPFGTYCVGT� PQKUG� NGXGN� KP� C� FKUVCPEG� QH� ��� OGVGTU� HTQO� VJG� YKPF� VWTDKPG� KU

RTGUGPVGF�DGNQY�

Predicted Underwater Noise Level from a 2 MW Wind Turbine on Concrete 
Foundation at Vindeby. (14 meters from the wind turbine)
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2 ] Wind turbine operating: Wind 13 m/s

Wind turbine stopped: Wind 13 m/s

Predicted noise. Wind turbine operating

Background noise level including noise from ship traffic

(KIWTG��

'UVKOCVGF�WPFGTYCVGT�PQKUG� NGXGN� KP�C�FKUVCPEG�QH����OGVGTU� HTQO�VJG�YKPF

VWTDKPG�CV�C�YKPF�URGGF�QH����O�U��6JG�HTGSWGPE[�TCPIG�HTQO����*\� VQ���

M*\�CTG�UJQYP�CU�UQWPF�RTGUUWTGU�IKXGP�KP�2QYGT�5RGEVTCN�&GPUKV[�
25&��F

WPKVU� HQT� VJG� YKPF� VWTDKPG� TWPPKPI� CPF� UVQRRGF�� 6JG� VJKP� EWTXGU� CTG� VJG

OGCUWTGF�PQKUG�NGXGNU�CPF�VJG�VJKEM�ITGGP�EWTXG�KU�VJG�RTGFKEVGF�PQKUG�HTQO

C���/9�QHHUJQTG�YKPF�VWTDKPG�
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7PFGTYCVGT�0QKUG�HTQO�C�1HHUJQTG�9KPF�6WTDKPG�YKVJ�C�K/QPQRKNGL�(QWPFCVKQP

6JG� GZRGEVGF� WPFGTYCVGT� PQKUG� NGXGN� KP� C� FKUVCPEG� QH� ��� OGVGTU� HTQO� VJG� YKPF� VWTDKPG� KU

RTGUGPVGF�DGNQY�

Predicted Underwater Noise Level from a 2 MW Wind Turbine on a 
Monopile Fundation at Gotland. (20 meters from the wind turbine)
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2 ] Wind turbine operating: wind 8 m/s

Wind turbine stopped: wind 8 m/s

Predicted noise. wind turbine operating

Background noise level including noise from ship traffic

(KIWTG��

'UVKOCVGF�WPFGTYCVGT�PQKUG�NGXGNU�CV�C�FKUVCPEG�QH����OGVGTU�HTQO�VJG�YKPF

VWTDKPG�YKVJ�C�YKPF�URGGF�QH���O�U��6JG�HTGSWGPE[�TCPIG�HTQO����*\�VQ���

M*\�KU�UJQYP�CU�UQWPF�RTGUUWTGU�IKXGP�KP�2QYGT�5RGEVTCN�&GPUKV[�
25&��F

WPKVU� HQT� VJG� YKPF� VWTDKPG� TWPPKPI� CPF� UVQRRGF�� 6JG� VJKP� EWTXGU� CTG� VJG

OGCUWTGF�PQKUG�NGXGNU�CPF�VJG�VJKEM�ITGGP�EWTXG�KU�VJG�RTGFKEVGF�PQKUG�HTQO

C��/9�QHHUJQTG�YKPF�VWTDKPG�
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� 0QKUG�HTQO�C��/9�1HHUJQTG�9KPF�6WTDKPG�CV���O�U���0QTOCNKUCVKQP

+P� QTFGT� VQ� EQORCTG� VJG�OGCUWTGOGPV� TGUWNVU� HTQO� VJG� VYQ� FKHHGTGPV� HQWPFCVKQP� V[RGU�� VJG

GUVKOCVGF�PQKUG� NGXGNU�YGTG�KPQTOCNKUGFL� VQ� VJG� UCOG�YKPF� URGGF� CPF� CODKGPV� PQKUG��6JKU

�PQTOCNKUCVKQP�YCU�RGTHQTOGF�D[�UECNKPI�VJG�OGCUWTGOGPVU�CU�FGUETKDGF�DGNQY�

6JG� UECNKPI� JCU� DGGP� FQPG� VQ� C� TGHGTGPEG� UKVWCVKQP� YKVJ� C� YKPF� C� URGGF� QH� �� O�U� CPF� C

XKDTCVKQP�NGXGN�EQTTGURQPFKPI�VQ�C��/9�YKPF�VWTDKPG�CPF�KP�C�FKUVCPEG�QH����OGVGTU�HTQO�VJG

YKPF�VWTDKPG�

6JG�XKDTCVKQP� NGXGN� KP� VJG� VQYGT�QH� VJG�YKPF� VWTDKPG�CPF�YKVJ� VJCV� VJG�PQKUG� HTQO� VJG�YKPF

VWTDKPG�WPFGT�YCVGT�HQNNQYU�CU�C�HKTUV�CRRTQZKOCVKQP�VJG�GZRTGUUKQP�DGNQY�

1

2
12 log10

u

u
LL pp ⋅=−

9JGTG .RZ�KU�VJG�TGNCVKXG�PQKUG�NGXGN�HTQO�VJG�YKPF�VWTDKPG�CV�C�YKPF�URGGF�QH�WZ

WZ�KU�VJG�YKPF�URGGF�KP�UKVWCVKQP�Z

6JG�CODKGPV�PQKUG�HQNNQYU�VJG�YKPF�URGGF�CU�FGUETKDGF�KP�VJG�HQNNQYKPI�TGNCVKQP�

1

2
12 log22

u

u
LL pp ⋅=−

9JGTG .R��F�.R��KU�VJG�EJCPIG�KP�VJG�CODKGPV�PQKUG

.RZ�KU�VJG�TGNCVKXG�CODKGPV�PQKUG�NGXGN�CV�VJG�YKPF�URGGF�WZ

WZ�KU�VJG�YKPF�URGGF�KP�UKVWCVKQP�Z

6JG�XGT[� UKIPKHKECPV�PQKUG� EQPVTKDWVKQP� HTQO� VJG� UJKR� VTCHHKE� KU� VCMGP�QWV�D[� UOQQVJKPI� VJG

CODKGPV�PQKUG�EWTXG�

$GECWUG� QH� VJG� FKHHGTGPV� UKVWCVKQPU�� CU� VJG� EQPFKVKQP� QH� VJG� UGC� DGF�� VJG� EQPFKVKQP� QH� VJG

EWTTGPV�CPF�VJG�UJKR�VTCHHKE��VJG�CODKGPV�PQKUG�KU�PQV�SWKVG�VJG�UCOG�QHH�QH�)QVNCPF�CU�KV�KU�QHH

QH�8KPFGD[�YKVJ�VJG�UCOG�YKPF�URGGF��+P�(KIWTG�����JQYGXGT��CP�CXGTCIG�XCNWG�KU�UJQYP�VQ

PQTOCNKUG�VJG�EWTXG�VQ�VJG�UCOG�EQPFKVKQPU�
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Underwater Noise Level from a 2 MW-Wind Turbine. 
(normalised to 8 m/s wind, 20 meters from the wind turbine)
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2 ]

Average ambient noise

2MW vwnd turbine on Gotland foundation

2MW wind turbine on Vindeby foundation

Audiogram for porpoise

Audiogram for seals

(KIWTG���

0QTOCNKUGF� WPFGTYCVGT� PQKUG� NGXGN� CV� C� FKUVCPEG� QH� ��� OGVGTU� HTQO� CP

QHHUJQTG�YKPF�VWTDKPG��9KPF�URGGF�QH���O�U��6JG�UQWPF�RTGUUWTGU�CTG�IKXGP

KP�2QYGT�5RGEVTCN�&GPUKV[�
25&��F�WPKVU�HQT�C��/9�QHHUJQTG�YKPF� VWTDKPG

QP�C�EQPETGVG� HQWPFCVKQP�
ITGGP�EWTXG��CPF�QP�C� UVGGN�RKRG� HQWPFCVKQP� 
TGF

EWTXG��� � 6JG� CODKGPV� PQKUG� KU� CNUQ� IKXGP� 
DNWG� EWTXG��� 6JG� ITG[� EKTENGU

KPFKECVG� VJG�OGCUWTGF� JGCTKPI� VJTGUJQNF� HQT� RQTRQKUG� CPF� VJG� ITG[� USWCTGU

VJG�JGCTKPI�VJTGUJQNF�HQT�UGCNU��TGH���/CTKPG�/COOCNU�CPF�0QKUG������

#U�UGGP� KP�(KIWTG����� VJCV� URGEKHKE�EQPETGVG� HQWPFCVKQP� KU�OQTG�PQKU[�DGNQY����*\��YJKNUV

VJCV�URGEKHKE�UVGGN�RKRG�HQWPFCVKQP�KU�OQTG�PQKU[� KP� VJG�HTGSWGPE[�TCPIG�HTQO����*\� VQ����

*\�

6JKU�FKHHGTGPEG� KP� VJG�PQKUG� UKVWCVKQP�QH� VJG� VYQ� HQWPFCVKQP� V[RGU� KU� RTQDCDN[�FGRGPFGPV�QH

VJG� FKOGPUKQPU� CPF� EQPUVTWEVKQP� QH� GCEJ� URGEKHKE� HQWPFCVKQP�� 6JWU�� CPQVJGT� V[RG� EQPETGVG

HQWPFCVKQP�OC[�JCXG�QVJGT�EJCTCEVGTKUVKEU�EQPUKFGTKPI�PQKUG�RTQRCICVKQP�

6JG�CWFKQITCOU�CTG�RWV� KP� VJG�HKIWTG� VQ�TGNCVG� VJG�PQKUG� NGXGN� KP�C�FKUVCPEG�QH����OGVGTU� VQ

VJG�JGCTKPI�QH�RQTRQKUGU�CPF�UGCNU��6JG�CWFKQITCOU�CTG�QPN[�UJQYP�KP� VJG� HTGSWGPE[� TCPIG



��

CDQXG� ����� *\�� 6JKU� KU� PQV� DGECWUG� VJG� OCOOCNU� JCXG� PQ� JGCTKPI� CDKNKV[� CV� HTGSWGPEKGU

DGNQY������*\��DWV�DGECWUG�YG�JCF� PQ� CEEGUU� VQ� FCVC� QH� VJGKT� JGCTKPI� CDKNKV[� DGNQY�����

*\��#�OQTG�FGVCKNGF�VTGCVOGPV�QH�VJG�EKTEWOUVCPEGU�CTQWPF�VJG�PQKUG�KPHNWGPEG�QP�VJG�CPKOCN

NKHG�WPFGT�YCVGT�KU�PQV�VCMGP�KPVQ�EQPUKFGTCVKQP�KP�VJKU�TGRQTV�

� &KUEWUUKQP

6JG�PQKUG�HTQO�CP�QHHUJQTG�YKPF�VWTDKPG�ECP�DG�VTCPUOKVVGF�VQ�VJG�YCVGT�KP�VYQ�YC[U��'KVJGT

VJG�PQKUG�EQOGU�VJTQWIJ�VJG�CKT�CU�CKTDQTPG�PQKUG�CPF�KU�VTCPUOKVVGF�VQ�VJG�YCVGT��QT�VJG�PQKUG

KU� EQOKPI� HTQO� UVTWEVWTG�DQTPG� PQKUG� VJTQWIJ� VJG� VQYGT� CPF� VJG� HQWPFCVKQP� QH� VJG� YKPF

VWTDKPG�CPF�HTQO�VJGTG�TCFKCVGF�WPFGTYCVGT��6JG�OGCUWTGOGPVU�QH�VJG�WPFGTYCVGT�PQKUG�YKNN

DG�VJG�VQVCN�UWO�QH�VJGUG�VYQ�EQPVTKDWVKQPU�

&WTKPI�VJG�OGCUWTGOGPVU��OGCUWTGOGPV�QH�VJG�PQKUG�CDQXG�VJG�UGC�YCU�RGTHQTOGF��$CUGF�QP

VJGUG� OGCUWTGOGPVU�� VJG� EQPVTKDWVKQP� VQ� VJG� WPFGTYCVGT� PQKUG� WPFGT� YCVGT� ECWUGF� D[

UVTWEVWTG�DQTPG�PQKUG�CPF�CKTDQTPG�PQKUG�YCU�FGVGTOKPGF��6JG�OGCUWTGOGPVU�UJQYGF�VJCV�VJG

CKTDQTPG� PQKUG� JCU� C� PGINKIKDNG� EQPVTKDWVKQP� VQ� VJG� WPFGTYCVGT� PQKUG� NGXGN�� 5Q�� VJG� PQKUG

OGCUWTGF� WPFGTYCVGT� HTQO� VJG� YKPF� VWTDKPGU�� KU� VTCPUOKVVGF� VJTQWIJ� VJG� VQYGT� CPF� VJG

HQWPFCVKQP�QH�VJG�YKPF�VWTDKPG�

6JG�IKXGP�YKPFU�URGGF�CTG�CNN�TGCF�QP�VJG�YKPF�VWTDKPG�CPF�GZRTGUUGU�VJGTGHQTG�CP�CXGTCIG

XCNWG��YJKEJ�KU�C�TQWIJ�FGUETKRVKQP�QH�VJG�HNWEVWCVKPI�YKPF�UKVWCVKQP�

5ECNKPI�WUGF�HQT�2TGFKEVKQP�QH�0QKUG�.GXGNU

6JG�UECNKPI�QH�VJG�PQKUG�NGXGNU�KU�DCUGF�QP�VJG�OGCUWTGOGPVU�QH���URGEKHKE�YKPF�VWTDKPGU��+V

OWUV�DG�GZRGEVGF� VJCV� VJG� URGEKHKE� URGEVTGU�CTG�FGRGPFGPV�QP� VJG�FKHHGTGPV�RTQRGTVKGU�QH� VJG

YKPF� VWTDKPGU�� � 6JCV� KU�� HQT� QVJGT� YKPF� VWTDKPGU�� CPQVJGT� FKUVTKDWVKQP� QH� OCZKOWOU� CPF

OKPKOWOU� OWUV� DG� GZRGEVGF� VJCP� VJG� QPGU� TGRQTVGF� JGTG�� *QYGXGT�� IGPGTCNN[�� KV� ECP� DG

GZRGEVGF�VJCV�VJG�RTGFKEVGF�URGEVTGU�CTG�TGRTGUGPVCVKXG�



��

(TQO� VJG� XKDTCVKQP� OGCUWTGOGPVU� KV� KU� GXKFGPV� VJCV� VJG� OGCUWTGOGPVU� JCXG� PQV� DGGP

RGTHQTOGF�CV�GZCEVN[�VJG�UCOG�YKPF�URGGF��6JKU�JCU�PQV�DGGP�VCMGP�KPVQ�EQPUKFGTCVKQP�KP�VJG

UECNKPI��6JKU�GHHGEV�CNQPG�KU�GZRGEVGF�IKXG�CP�WPEGTVCKPV[�VQ�VJG�RTGFKEVKQP�QH�CDQWV�C�VYQ�F$�

6JG�RTGFKEVKQP�KU�DCUGF�QP�KPFKXKFWCN�OGCUWTGOGPVU�WPFGT�FKHHGTGPV�YGCVJGT�EQPFKVKQPU��#U�C

EQPUGSWGPEG�C�EGTVCKP�WPEGTVCKPV[�OWUV�DG�GZRGEVGF��+V�KU�GUVKOCVGF�VJCV�VJG�VQVCN�WPEGTVCKPV[

KU�CDQWV������F$�

/GCUWTGOGPV�QH�7PFGTYCVGT�0QKUG�YKVJ�C�*[FTQRJQPG

6JG� WPFGTYCVGT� CODKGPV� PQKUG� NGXGN�YCU� FGVGTOKPGF� D[� VJG� DWDDNGU� CPF�YCXGU��YJKEJ� CTG

FGRGPFGPV�QP�YKPF�URGGF��#V�HTGSWGPEKGU�DGNQY����*\��KPEQOKPI�YCXGU�QP�VJG�YKPF�VWTDKPG�

EWTTGPV� GVE�� GZRNCKPU� VJCV� VJG� PQKUG� NGXGN� ECP� XCT[� WR� VQ� ��� F$�� � 'ORKTKECNN[� VJG� PQKUG

URGEVTGU� XCT[� CDQWV� ���� F$� YJGP� CXGTCIGF� QXGT� C� OGCUWTGOGPV� RGTKQF� QH� �� OKPWVGU� CU� C

EQPUGSWGPEG�QH�VJG�XCT[KPI�YKPF�URGGF�

6JG�OGCUWTGOGPV�WPEGTVCKPV[� QH� VJG�OGCUWTGOGPV� KP� VJKU� TGRQTV� KU� GUVKOCVGF� VQ� DG� CDQWV� �

F$�

&KHHGTGPEG�DGVYGGP�C�%QPETGVG�(QWPFCVKQP�CPF�C�5VGGN�K/QPQRKNGL�(QWPFCVKQP

(TQO� VJG�OGCUWTGOGPVU� KV� KU� PQV� ENGCT�� VJCV� VJG� PQKUG� HTQO� CP� QHHUJQTG�YKPF� VWTDKPG� QP� C

EQPETGVG� HQWPFCVKQP� KU� NGUU� PQKUG� VJCP� CP� QHHUJQTG� YKPF� VWTDKPG� UKVWCVGF� QP� C� UVGGN� VWDG

KOQPQRKNGL� HQWPFCVKQP��#FFKVKQPCN�OGCUWTGOGPVU� QH� VJG� VYQ� V[RGU� QH�YKPF� VWTDKPGU� WPFGT

VJG�UCOG�YGCVJGT�EQPFKVKQPU�YQWNF�IKXG�VJKU�GUVKOCVG�C�DGVVGT�UVCPFCTF�QH�TGHGTGPEG��+P�VJKU

TGRQTV�JQYGXGT��C�PQTOCNKUCVKQP�QH� VJG�OGCUWTGOGPV� TGUWNVU�QH� VJG� VYQ� HQWPFCVKQP� V[RGU� VQ

VJG�UCOG�YKPF�URGGF�CPF�DCEMITQWPF�PQKUG�NGXGN�JCU�DGGP�RGTHQTOGF��(TQO�VJKU�EQORCTKUQP

KV�UJQYU�VJCV�VJCV�URGEKHKE�EQPETGVG�HQWPFCVKQP�KU�PQKUKGT�CV�HTGSWGPEKGU�DGNQY����*\��YJKNUV

VJG�URGEKHKE�UVGGN�VWDG�KOQPQRKNGL�HQWPFCVKQP�KU�PQKUKGT�KP�VJG�HTGSWGPE[�TCPIG�HTQO����*\�VQ

����*\�
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6JKU� FKHHGTGPEG� KP� VJG� PQKUG� NGXGNU� CPF� URGEVTG� QH� VJG� VYQ� HQWPFCVKQP� V[RGU� KU� GXKFGPV� HQT

VJGUG� KPXGUVKICVGF� HQWPFCVKQPU��DWV� VJG�PQKUG� NGXGN� CPF� URGEVTG�YKNN� RTQDCDN[� FGRGPF� QH� VJG

FKOGPUKQPU� CPF� EQPUVTWEVKQP� QH� C� URGEKHKE� HQWPFCVKQP��#PQVJGT� V[RG� QH� EQPETGVG� HQWPFCVKQP

YKNN�RTQDCDN[�JCXG�QVJGT�EJCTCEVGTKUVKEU�EQPUKFGTKPI�RTQRCICVKQP�QH�PQKUG�

$CEMITQWPF�0QKUG

6JG�DCEMITQWPF�PQKUG�QT� VJG�WPFGTYCVGT� CODKGPV�PQKUG�YCU�OGCUWTGF� KP� EQPPGEVKQP� VQ� VJG

OGCUWTGOGPV�QH�VJG�PQKUG�HTQO�VJG�YKPF�VWTDKPG��6JCV�KU��OGCUWTGF�CV�C�FKUVCPEG�QH�CDQWV���

OGVGTU�HTQO�VJG�HQWPFCVKQP�QH�VJG�YKPF�VWTDKPG�YKVJ�VJG�YKPF�VWTDKPG�UVQRRGF�

+P�QTFGT�VQ�FGVGTOKPG�KH�VJGTG�KU�C�FKHHGTGPEG�KP�CODKGPV�PQKUG�NGXGNU�ENQUG�VQ�C�HQWPFCVKQP�QH

C�YKPF�VWTDKPG�
YKPF�VWTDKPG�UVQRRGF��EQORCTGF�VQ�CODKGPV�NGXGNU�CV�C�ITGCV�FKUVCPEG�HTQO�C

HQWPFCVKQP�� CFFKVKQPCN� CODKGPV� PQKUG� OGCUWTGOGPVU� YGTG� RGTHQTOGF�� 6JKU� OGCUWTGOGPV

NQECVKQP�YCU�5QWVJ� QH� VJG� KUNCPF�1OÎ� 
&-���YJGTG� C� HWVWTG� QHHUJQTG�YKPF� VWTDKPG� RCTM� KU

RNCPPGF�

(TQO�VJG�TGUWNVU�QH� VJG�OGCUWTGOGPVU� KV�CRRGCTU� VJCV� VJG�CODKGPV�PQKUG� NGXGN�XCTKGU�C�ITGCV

FGCN��6JG�OGCUWTGOGPVU�UJQYU�XCTKCVKQPU�QH�CRRTQCZKOCVGN[����F$�

6JGUG�OGCUWTGOGPVU�YGTG� RGTHQTOGF� KP� EQ�QRGTCVKQP� DGVYGGP�1NWH�&COUICCTF�*GPTKMUGP�

5[FFCPUM�7PKXGTUKVGV��#�OQTG�URGEKHKE�UVCVGOGPV�YKNN�DG�RTGRCTGF�CPF�TGRQTVGF�D[�&CPOCTMU

/KNLÎWPFGTUÎIGNUGT�
&/7��D[�1NWH�&COUICCTF�*GPTKMUGP�

$CUGF�QP�VJKU�KPXGUVKICVKQP�QH�VJG�CODKGPV�PQKUG��KV�YCU�EQPENWFGF��VJCV�PQ�PQKUG�EQPVTKDWVKQP

HTQO�VJG�HQWPFCVKQP�QH�VJG�YKPF�VWTDKPG�EQWNF�DG�UGGP�YJGP�VJG�YKPF�VWTDKPG�KU�UVQRRGF��5Q

VJG� CODKGPV�PQKUG� NGXGN�RTGUGPVGF� KP� VJKU� TGRQTV�� TGRTGUGPVU� VJG� EQPFKVKQPU�YKVJQWV�QHHUJQTG

YKPF�VWTDKPGU�CPF�C�UKVWCVKQP�YKVJ�UVQRRGF�QHHUJQTG�YKPF�VWTDKPGU�



��

0QKUG�HTQO�5JKR�6TCHHKE

5JKR� VTCHHKE� CNUQ� IGPGTCVGU� WPFGTYCVGT� PQKUG�� YJKEJ� ECP� DG� UGGP� KP� VJG� RTGUGPVGF

OGCUWTGOGPV�TGUWNVU��+P�VJG�5VQTGDºNV�%JCPPGN�VJGTG�CTG�CTQWPF�������UJKR�RCUUCIGU�KP�GCEJ

FKTGEVKQP� RGT� [GCT��6JG� PQKUG� HTQO� VJG�OCLQT� RCTV� QH� VJGUG� RCUUCIGU�YKNN� EQPVTKDWVG� VQ� VJG

DCEMITQWPF�PQKUG�KP�VJG�RNCPPGF�QHHUJQTG�YKPF�VWTDKPG�RCTM�UQWVJ�QH�1OÎ��+P�QVJGT�YQTFU��KV

ECP�DG�GZRGEVGF� VJCV� VJG�CODKGPV�PQKUG� KU� KPHNWGPEGF�D[�UJKR� VTCHHKE�� �6JWU�� VJG�PQKUG� HTQO

VJG�UJKR�VTCHHKE�JCU�CP�GHHGEV�QP�VJG�CODKGPV�PQKUG�DWV�PQ�GHHGEV�QP�VJG�OGCUWTGOGPV�TGUWNVU

EQPEGTPKPI�OGCUWTGF�PQKUG�HTQO�VJG�TWPPKPI�QHHUJQTG�YKPF�VWTDKPGU�

� %QPENWUKQP

1P�DGJCNH�QH�5'#5��¦FGICCTF���&CPPGUMKQNF�5COUÎG�JCU�RGTHQTOGF�CP�KPXGUVKICVKQP�QH�VJG

WPFGTYCVGT�PQKUG�TCFKCVGF�HTQO�QHHUJQTG�YKPF�VWTDKPGU�

6JG� TGUWNVU� QH� VJG� KPXGUVKICVKQP� CTG� CP� GUVKOCVG�QH� VJG�PQKUG� VJCV� ECP� DG� GZRGEVGF� HTQO� VJG

QHHUJQTG�YKPF� VWTDKPGU�WPFGTYCVGT��6JKU�TGUWNV� KU�UWDUGSWGPVN[�IQKPI� VQ� HQTO�C�DCUG�QH� VJG

GXCNWCVKQP�QH�JQY�VJG�CPKOCN�NKHG�KP�VJG�UGC�KU�GHHGEVGF�

6JG� KPXGUVKICVKQP� KU� DCUGF� QP� OGCUWTGOGPVU� QH� VJG� WPFGTYCVGT� PQKUG� HTQO� QHHUJQTG� YKPF

VWTDKPGU� YKVJ� VYQ� FKHHGTGPV� V[RGU� QH� HQWPFCVKQP�� 6JG� HKTUV� V[RG� KU� C� EQPETGVG� HQWPFCVKQP�

YJKEJ�KU�RNCEGF�QP�VJG�UGCDGF�
8KPFGD[��&GPOCTM����6JG�QVJGT�QPG�KU�ECNNGF�C�KOQPQRKNGL�

+P�VJKU�ECUG��C�UVGGN�RKRG�JCU�DGGP�FTKXGP�KPVQ�VJG�UGCDGF�
)QVNCPF��5YGFGP��

6JG�PQKUG�VJCV�ECP�DG�GZRGEVGF�D[�VJG�UGV�WR�QH�PGY�QHHUJQTG�YKPF�VWTDKPG�QH�VJG��/9�ENCUU

JCU�DGGP�GUVKOCVGF�CPF�RTGUGPVGF�KP�%JCRVGT����+P�%JCRVGT����VJG�PQKUG�HTQO�VJG�VYQ�V[RGU�QH

YKPF� VWTDKPGU� KU� RTGUGPVGF� KP� C� PQTOCNKUGF� HQTO� VQ� IKXG� C� ENGCTGT� EQORCTKUQP�� 6JG

WPFGTYCVGT�PQKUG�HTQO�VJG�QHHUJQTG�YKPF�VWTDKPGU�KU�IKXGP�KP�C�FKUVCPEG�QH�CDQWV����OGVGTU

HTQO�VJG�OKNN��6JG�PQKUG�FGETGCUGU�YKVJ�ITQYKPI�FKUVCPEG�
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2TKOCTKN[� [QW� ECP� FTCY� VJG� HQNNQYKPI� EQPENWUKQPU� EQPEGTPKPI� VJG� YKPF� VWTDKPG� PQKUG

RTQRCICVGF�WPFGTYCVGT�

• 7PFGTYCVGT� PQKUG� HTQO� VJG� QHHUJQTG� YKPF� VWTDKPGU� KU� PQV� JKIJGT� VJCP� VJG� CODKGPV

PQKUG�KP�VJG�HTGSWGPE[�TCPIG�CDQXG�CRRTQCZKOCVGN[���M*\�

• 7PFGTYCVGT�PQKUG�GOKVVGF�HTQO�VJG�QHHUJQTG�YKPF�VWTDKPGU�KU�JKIJGT�VJCP�VJG�CODKGPV

PQKUG�KP�VJG�HTGSWGPE[�TCPIG�DGNQY�CRRTQCZKOCVGN[���M*\�

• 7PFGTYCVGT� PQKUG� NGXGNU� HTQO� QHHUJQTG�YKPF� VWTDKPGU� CTG� FKHHGTGPV� DGVYGGP� VJG� VYQ

URGEKHKE�HQWPFCVKQP�V[RGU�KPXGUVKICVGF��6JG�URGEKHKE�EQPETGVG�HQWPFCVKQP�KU�OQTG�PQKU[

VJCP� VJG� URGEKHKE� UVGGN� RKRG� HQWPFCVKQP�DGNQY����*\� CPF� NGUU� PQKUG� KP� VJG� HTGSWGPE[

TCPIG�QH����*\�VQ�����*\

• 7PFGTYCVGT� PQKUG� GOKVVGF� HTQO� QHHUJQTG� YKPF� VWTDKPGU� KP� VJG� �/9� ENCUU� YKNN�

EQORCTGF� VQ� VJG� QNFGT� QHHUJQTG� YKPF� VWTDKPGU� KP� VJG� ���� M9� ENCUU�� DG� PQKUKGT� CV

HTGSWGPEKGU�DGNQY�����*\�CPF�NGUU�PQKU[�CV�HTGSWGPEKGU�CDQXG�����*\�


