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   PreFAce 

In October 2012, International Polar foundation, which works to raise the 

_a^
[T�^U�_^[Pa�bRXT]cX
R�aTbTPaRW�X]�^aSTa�c^�PSeP]RT�Wd\P]�Z]^f[TSVT��
P]S�_a^\^cT�X]U^a\TS�PRcX^]�^]�R[X\PcT�RWP]VT��P]S�cWT�STeT[^_\T]c�
^U�P�bdbcPX]PQ[T�b^RXTch��fT[R^\TS�_^[XRh\PZTab��P\QPbbPS^ab�Ua^\�4D�
P]S�0aRcXR�]PcX^]b��_^[Pa�bRXT]cXbcb��aT_aTbT]cPcXeTb�^U�X]Sdbcah�P]S�0aRcXR�
X]SXVT]^db�_T^_[Tb�Va^d_b�c^�P�\d[cXSXbRX_[X]Pah�R^]UTaT]RT�^]�cWT�UdcdaT�^U�
cWT�0aRcXR)�cWT�0aRcXR�5dcdaTb�Bh\_^bXd\�

;XeT[h�P]S�fT[[�X]U^a\TS�SXbRdbbX^]b�PaT�P�ZTh�X]VaTSXT]c�^U�0aRcXR�5dcdaTb��
fXcW�c^_XRb�R^eTaTS�bdRW�Pb�X]cTaV^eTa]\T]cP[�R^^_TaPcX^]��aTbd[cb�P]S�
_a^b_TRcb�^U�bRXT]cX
R�aTbTPaRW�P]S�\^]Xc^aX]V��_[P]b�U^a�STeT[^_\T]c�^U�
]PcdaP[�aTb^daRTb��TR^bhbcT\�bcTfPaSbWX_��caP]b_^ac�P]S�X]UaPbcadRcdaT��
P]S�X]SXVT]^db�PUUPXab���4D�P]S�U^aTXV]�_^[XRh\PZTab��bRXT]cXbcb��X]SXVT]^db�
_T^_[Tb��aT_aTbT]cPcXeTb�^U�X]Sdbcah�P]S�PRPST\XRb�cPZT�_Pac�X]�0aRcXR�
5dcdaTb��c^�PSSaTbb�cWT�0aRcXR{b�RWP[[T]VTb��TgRWP]VT�XSTPb��P]S�c^�]Tcf^aZ�

>aVP]XbTS�X]�R^]Yd]RcX^]�fXcW�cWT�1T[VXP]�<X]Xbcah�U^a�5^aTXV]�0UUPXab�P]S�cWT�
?aX]RT�0[QTac�88�5^d]SPcX^]�^U�<^]PR^��fXcW�cWT�bd__^ac�^U�cWT�4D�2^\\XccTT�
^U�cWT�ATVX^]b��cWT�4da^_TP]�2^\\XbbX^]��P]S�cWT�4da^_TP]�4gcTa]P[�0RcX^]�
BTaeXRT��cWT�!� !�0aRcXR�5dcdaTb�Bh\_^bXd\�WPS�cWT�SXbcX]VdXbWTS�W^]^da�
c^�fT[R^\T�7�B�7��?aX]RT�0[QTac�88�^U�<^]PR^�Pb�P�UTPcdaTS�b_TPZTa��P[^]V�
fXcW�4da^_TP]�2^\\XbbX^]Ta�U^a�<PaXcX\T�0UUPXab�P]S�5XbWTaXTb�<PaXP�
3P\P]PZX��5^aTXV]�<X]XbcTa�^U�1T[VXd\�3XSXTa�ATh]STab��P]S�P�]d\QTa�^U�
^cWTa�WXVW[h�SXbcX]VdXbWTS�SX_[^\Pcb��X]R[dSX]V�
eT�bT]X^a�0aRcXR�^U
RXP[b��
B_TPZTab�P]S�_PacXRX_P]cb�P[XZT�R^]caXQdcTS�c^�UadXcUd[�SXP[^VdT�^]�P�W^bc�^U�
RdaaT]c�P]S�UdcdaT�XbbdTb�UPRX]V�P�_Pac�^U�cWT�f^a[S�cWPc�Xb�VPX]X]V�X]RaTPbX]V�
X]cTa]PcX^]P[�PccT]cX^]�

FWPc�U^[[^fb�PaT�cWT�_a^RTTSX]Vb�^U�cWT�bh\_^bXd\�
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tHursdAy  
#�>2C>14A�!� !

OPenIng StateMentS

tHierry toucHAis 
ExEcutivE DirEctor, intErnational Polar FounDation   (iPF)

<a��C^dRWPXb�^_T]TS�cWT�cWXaS�0aRcXR�5dcdaTb�Bh\_^bXd\�Qh�fPa\[h�fT[R^\X]V�P[[�
PccT]SX]V��QTU^aT�^dc[X]X]V�cWT�\PX]�^QYTRcXeTb�^U�cWXb�hTPa{b�R^]UTaT]RT��7T�]^cTS�
cWPc�b^\T�b_TPZTab�P]S�\^STaPc^ab�fTaT�PccT]SX]V�cWT�R^]UTaT]RT�U^a�P�bTR^]S�^a�
cWXaS� cX\T�P]S�fXbWTS�TeTah^]T� UadXcUd[�SXbRdbbX^]b�SdaX]V� cWT�R^dabT�^U� cWT�]Tgc�
cf^�SPhb�

HsH Prince Albert ii oF MonAco 
7Xb� BTaT]T�7XVW]Tbb� ?aX]RT� 0[QTac� 88� ^U�<^]PR^� Tg_aTbbTS� WXb� _[TPbdaT� Pc� QTX]V�
QPRZ�Pc�cWT�0aRcXR�5dcdaTb�Bh\_^bXd\�P]S�bPXS�cWPc��STb_XcT�QTX]V�P�SXbcP]c�aTVX^]��
cWT�0aRcXR�aT\PX]TS�P�b^daRT�^U�R^]bcP]c�R^]RTa]�U^a�P[[��7T�_^X]cTS�^dc�cWPc�V[^QP[�
fPa\X]V� WPb� P[aTPSh� QTR^\T� P� aTP[Xch� U^a� cWT� _T^_[Tb� X]WPQXcX]V� cWPc� aTVX^]��
CWTaTU^aT��WT�bPXS��cWTaT�Xb�]TTS�U^a�PSP_cPcX^]�\TPbdaTb�X]�^aSTa�c^�_a^cTRc�Q^cW�
cWT�SXbcX]Rc�0aRcXR�QX^SXeTabXch�P]S�cWT�caPSXcX^]P[�[XUTbch[T�^U�cWT�_T^_[T�[XeX]V�cWTaT�

7Xb�BTaT]T�7XVW]Tbb�RP[[TS� U^a�daVT]c�PRcX^]� X]�^aSTa� c^�
VWc�R[X\PcT�RWP]VT��7T�
WXVW[XVWcTS�cWT�_a^\^cX^]�^U�aT]TfPQ[T�T]TaVXTb�Pb�^]T�_^bbXQ[T�b^[dcX^]��P�c^_XR�
cWPc�fPb�SXbRdbbTS�Pc�cWT�4PacW�Bd\\Xc�X]�AX^�ST�9P]TXa^�X]�9d]T�!� !��AT]TfPQ[T�
T]TaVh�Xb�P[b^�QTX]V�_a^\^cTS�Qh�cWT�Prince albert II foundation both in Monaco and 

f^a[SfXST�

CWT� ?aX]RT� bcaTbbTS� cWT� X\_^acP]RT� ^U� bd__^acX]V� P]S� X]R[dSX]V� cWT� X]SXVT]^db�
_T^_[Tb�^U�cWT�0aRcXR�X]�cWT�STRXbX^]�\PZX]V�_a^RTbb��b^�cWPc�cWTh�WPeT�cWT�PQX[Xch�c^�
cPZT�R^]ca^[�^U�cWTXa�^f]�STbcX]h�

7T�UdacWTa�PaVdTS�U^a�cWT�TbcPQ[XbW\T]c�^U�\^aT�_a^cTRcTS�i^]Tb�X]�cWT�0aRcXR���P]S�
X]�_PacXRd[Pa��\PaX]T�_a^cTRcTS�PaTPb��fWXRW�WT�P]S�WXb�U^d]SPcX^]�PSe^RPcT��?aX]RT�
0[QTac�Tg_aTbbTS�WXb�W^_T�cWPc�bTeTaP[�\PaX]T�_a^cTRcTS�PaTPb�f^d[S�QT�RaTPcTS�X]�
cWT�0aRcXR��^]T�^U�cWT\�W^_TUd[[h�X]�cWT�eXRX]Xch�^U�5aP]i�9^bT_W�;P]S��

CWT�?aX]RT�P[b^�d]STabR^aTS�WXb� bd__^ac� U^a�P]� X]cT[[XVT]c�P]S�RaTPcXeT�P__a^PRW�
c^� b^[eX]V� _a^Q[T\b� X]� cWT� 0aRcXR� dbX]V� cTRW]^[^VXRP[� X]]^ePcX^]�� d]STa[X]X]V� cWT�
RadRXP[�a^[T�^U�cWT�bRXT]cX
R�R^\\d]Xch�X]�cWT�! bc�RT]cdah��

7Xb� BTaT]T� 7XVW]Tbb� 
]XbWTS� WXb� b_TTRW� Qh� T\_WPbXbX]V� cWT� X\_^acP]c� a^[T� ^U�
bRXT]RT�X]�cPRZ[X]V�cWT�RWP[[T]VTb�UPRX]V�cWT�0aRcXR��2XcX]V�;^dXb�?PbcTda��fW^�^]RT�
bPXS� cWPc� |BRXT]RT� WPb� ]^� ]PcXeT� [P]S�}� WT� WXVW[XVWcTS� cWT� ]TTS� U^a� X]cTa]PcX^]P[�
R^^_TaPcX^]�� CWT� ?aX]RT� T]STS� Qh� bPhX]V� cWPc� |X]� cWT� UPRT� ^U� cWT� d_WTPeP[� X]� cWT�
0aRcXR��fT�P[[�]TTS�c^�UTT[�d]XcTS�Qh�P�bWPaTS�STbcX]h�}
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MAriA dAMAnAki 
EuroPEan commissionEr For maritimE aFFairs anD FishEriEs

2^\\XbbX^]Ta�3P\P]PZX�̂ _T]TS�Qh�aT\X]SX]V�cWT�PdSXT]RT�cWPc�_dQ[XR�X]cTaTbc�X]�cWT�
0aRcXR�5dcdaTb�Bh\_^bXd\�fPb�X]�[X]T�fXcW�cWT�V[^QP[�caT]S�^U�X]RaTPbTS�X]cTa]PcX^]P[�
PccT]cX^]�QTX]V�_PXS�c^�cWT�0aRcXR�aTVX^]��ATUTaaX]V�c^�SXUUTaT]c�bRXT]cX
R�TbcX\PcTb�^U�
fWT]�cWT�0aRcXR�f^d[S�bTT�Xcb�
abc�XRT�UaTT�bd\\Ta��bWT�bcaTbbTS�cWPc��aTVPaS[Tbb�^U�
cWT�_PRT�^U�cWT�bTP�XRT�STR[X]T��cWT�RWP]VTb�WP__T]X]V�X]�cWT�0aRcXR�PaT�P�aTP[Xch�

BWT�^dc[X]TS�cWT�\PX]�SXaTRcX^]b�^U�cWT�_^bbXQ[T�UdcdaT�TR^]^\XR�STeT[^_\T]c�^U�cWT�
0aRcXR��fWXRW� Xb� [XZT[h�c^�cPZT�_[PRT�SdT�c^�cWT�bWaX]ZX]V�bTP� XRT�R^eTa� X]�cWT�aTVX^]��
CWTaT�PaT�U^da�X]SdbcaXTb�cWPc�PaT�RdaaT]c[h�\^eX]V�]^acW�SdT�c^�cWT�]Tf�^__^acd]XcXTb�
_a^eXSTS�Qh�X]RaTPbTS�PRRTbb�c^�0aRcXR�\PaX]T�cTaaXc^aXTb)�^UUbW^aT�^X[�P]S�VPb�SaX[[X]V��
bWX__X]V��
bWTaXTb�P]S�\X]X]V��CWTbT�STeT[^_\T]cb�RP]�caP]bU^a\�cWT�aTVX^]�P]S�WPeT�
P�R^]bXSTaPQ[T�X\_PRc�^]�cWT�V[^QP[�TR^]^\h�X]�VT]TaP[�P]S�^]�cWT�\PY^a�TR^]^\XR�
Q[^R�^U�cWT�4da^_TP]�D]X^]�

7^fTeTa�� 2^\\XbbX^]Ta� 3P\P]PZX� aTR^V]XiTS� cWPc� cWTbT� ]Tf� ^__^acd]XcXTb� P[b^�
RPaah� aTb_^]bXQX[XcXTb�� CWTaT� PaT�\P]h� RWP[[T]VTb� UPRX]V� cWT� 0aRcXR� Pb� Xc� STeT[^_b��
\^bc�]^cPQ[h�cWT�_^bbXQX[Xch�^U�^X[�b_X[[b�P]S�bWX__X]V�PRRXST]cb��BWT�bPXS�cWPc�fWX[T�Xc�
Xb�cWT�_T^_[T�fW^�[XeT�X]�cWT�aTVX^]�fW^�fX[[�d[cX\PcT[h�\PZT�cWT�STRXbX^]b�PQ^dc�cWTXa�
aTVX^]��cWT�UdcdaT�^U�cWT�0aRcXR�Xb�P�V[^QP[�P]S�X]cTa]PcX^]P[�aTb_^]bXQX[Xch�

2^\\XbbX^]Ta�3P\P]PZX�Tg_[PX]TS�cWPc��fXcW�cWaTT�0aRcXR�bcPcTb�RdaaT]c[h�\T\QTab�
^U�cWT�4D��P]S�_^bbXQ[h�P�U^dacW�XU�8RT[P]S�PRRTSTb���cWT�4da^_TP]�D]X^]�Xb�P]�0aRcXR�
PRc^a�P]S�UTT[b�aTb_^]bXQ[T�c^�R^]caXQdcT�c^�cWT�aTVX^]{b�STeT[^_\T]c��CWT�4D{b�0aRcXR�
_^[XRh�aTPRWTS�P�]Tf�\X[Tbc^]T�X]�9d]T�!� !��fWT]�P�]Tf�2^\\d]XRPcX^]�^]�cWT�4D�
P]S�cWT�0aRcXR�ATVX^]�fPb�PS^_cTS��PUcTa�QTX]V�_a^_^bTS�Qh�2^\\XbbX^]Ta�3P\P]PZX�
P]S�7XVW�AT_aTbT]cPcXeT� 2PcWTaX]T� 0bWc^]�� CWT�2^\\d]XRPcX^]� R^]
a\b� cWT�4D{b�
R^\\Xc\T]c� c^�T]bdaT�bdbcPX]PQ[T�TR^]^\XR�STeT[^_\T]c�^U� cWT�0aRcXR�� CWT�4D� Xb�
P[b^�P�ZTh� X]eTbc^a� X]� cWT� aTVX^]{b�TR^]^\XR�STeT[^_\T]c�P]S� cPZTb�P]�PRcXeT�_Pac�
X]�0aRcXR�Tg_[^aPcX^]�dbX]V�b_PRT�QPbTS�4PacW�^QbTaePcX^]�bTaeXRTb��|FT�PaT�_aTbT]c��
P]S�fT�PaT�_aTbT]c�X]�P�V^^S�fPh�}�bWT�bPXS�

5X]P[[h�� bWT� aT\X]STS� cWT� PdSXT]RT� cWPc�� STb_XcT� cWT� _a^VaTbb� P[aTPSh� \PST�� 4D�
_^[XRh\PZTab�bcX[[�WPeT�P� [^c�c^�S^�P]S�P� [^c�c^� [TPa]��CWXb�fX[[� aT`dXaT�R^]bcP]c�P]S�
R^]bcadRcXeT�SXP[^VdT�QTcfTT]�cWT�4D�P]S�cWT�0aRcXR�V^eTa]\T]cb�P]S�_T^_[Tb�}

didier reynders 
BElgian FEDEral ministEr oF ForEign aFFairs, ForEign traDE anD 
EuroPEan aFFairs 

<X]XbcTa�ATh]STab�R^\\T]RTS�Qh�bcPcX]V�cWPc�STb_XcT�]Tf�TR^]^\XR�^__^acd]XcXTb�
PaXbX]V� Ua^\�V[^QP[�fPa\X]V�P]S�QTccTa�PRRTbb� c^�0aRcXR� aTb^daRTb��R[X\PcT�RWP]VT�
_^bTb�P]�X\\X]T]c�cWaTPc�c^�cWT�aTVX^]P[�X]UaPbcadRcdaT�Pb�fT[[�Pb�c^�cWT�caPSXcX^]P[�
[XUTbch[Tb�̂ U�Xcb�X]SXVT]^db�X]WPQXcP]cb��4]WP]RX]V�bRXT]cX
R�Z]^f[TSVT�P]S�\^]Xc^aX]V�
T]eXa^]\T]cP[�X\_PRcb�PaT�TbbT]cXP[�\TP]b�c^�R^_T�fXcW�cWTbT�RWP[[T]VTb��7^fTeTa��
WT�bPXS��cWTh�PaT�]^c�TgWPdbcXeT�

1^cW�cWT�4D�P]S�1T[VXd\�PaT�STSXRPcTS�c^�cWT�R^\\Xc\T]cb�^U�cWT�:h^c^�?a^c^R^[��0�
]Tf�[TVP[[h�QX]SX]V�X]bcad\T]c�^]�R[X\PcT�RWP]VT�Xb�RdaaT]c[h�QTX]V�]TV^cXPcTS��P]S�
<X]XbcTa�ATh]STab�X]eXcTS�\^aT�_Pac]Tab�c^�Y^X]�cWT\�
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7T�cWT]�WXVW[XVWcTS�cWT�4D{b�X]TgcaXRPQ[T�[X]Z�c^�cWT�0aRcXR�aTVX^]��X[[dbcaPcTS�Qh�cWT�
5^aTXV]�0UUPXab�2^d]RX[{b�2^]R[dbX^]b�^U�!��(�P]S�cWT�4da^_TP]�2^\\XbbX^]{b�9^X]c�
2^\\d]XRPcX^]�^U�!� !�

7T�cWT]�R^\\T]cTS�^]�cWT�TgXbcX]V� [TVP[� UaP\Tf^aZb�U^a�R^^_TaPcX^]� X]�cWT�0aRcXR)�
the D]XcTS�=PcX^]b�2^]eT]cX^]�^U�cWT�;Pf�^U�cWT�BTP; the ?^[Pa�2^ST��P]�X]cTa]PcX^]P[�
R^ST�^U�bPUTch�U^a�bWX_b�^_TaPcX]V�X]�_^[Pa�fPcTab��RdaaT]c[h�QTX]V�]TV^cXPcTS�Qh�cWT�
8]cTa]PcX^]P[�<PaXcX\T�>aVP]XiPcX^]��8<>��P]S�cWT�\P]SPc^ah�8<>�VdXST[X]Tb�P[aTPSh�
X]�U^aRT*�cWT�2^]eT]cX^]�^U�cWT�D]XcTS�=PcX^]b�4R^]^\XR�2^\\XbbX^]�U^a�4da^_T��D=�
424�2^]eT]cX^]��^]�4]eXa^]\T]cP[� 8\_PRc�0bbTbb\T]c�X]�P�CaP]bQ^d]SPah�2^]cTgc 
and the >b[^�P]S�?PaXb�2^]eT]cX^]b�U^a�cWT�?a^cTRcX^]�^U�cWT�<PaX]T�4]eXa^]\T]c�^U�
cWT�=^acW�4Pbc�0c[P]cXR��>B?0A����

8]bcXcdcX^]P[�UaP\Tf^aZb�U^a�X]cTa]PcX^]P[�R^^_TaPcX^]�PaT�P[b^�X]�_[PRT��cWa^dVW�cWT�
0aRcXR�2^d]RX[  and the 1PaT]cb�4da^�0aRcXR�2^d]RX[�

CWT�1T[VXP]�V^eTa]\T]c�bd__^acb�cWT�RaTPcX^]�^U�P�]Tcf^aZ�^U�\PaX]T�_a^cTRcTS�PaTPb�
P]S�cWT�P__[XRPcX^]�̂ U�cWT�4da^_TP]�D]X^]�U^a�?Ta\P]T]c�>QbTaeTa�bcPcdb�X]�cWT�0aRcXR�
2^d]RX[��PRR^aSX]V� c^� cWT�<X]XbcTa��7T�P[b^�\T]cX^]TS� cWT� aTRT]c�\TTcX]V�QTcfTT]�
cWT� 1T]T[dg� P]S� =^aSXR� R^d]caXTb� SdaX]V� cWT� D]XcTS� =PcX^]b� 6T]TaP[� 0bbT\Q[h�
X]�BT_cT\QTa�!� !��SdaX]V�fWXRW� cWT�_a^b_TRcb�^U� cWT�4D�P__[XRPcX^]� c^� cWT�0aRcXR�
2^d]RX[�fTaT�SXbRdbbTS�

7T�R^]R[dSTS�Qh�STbRaXQX]V�cWT�bdbcPX]PQX[Xch�^U�cWT�0aRcXR�Pb�P�aTVX^]P[�XbbdT�fXcW�P�
V[^QP[�X\_PRc��|8U�fT�fP]c�c^�V^�c^�P�V[^QP[�eXbX^]�^]�cWT�0aRcXR��Xc�Xb�`dXcT�X\_^acP]c�c^�
cPZT�cWT�4da^_TP]�D]X^]�^]�Q^PaS�}

AlAin Hubert
PrEsiDEnt oF thE intErnational Polar FounDation 

<a��7dQTac� ]^cTS� cWPc� cWT�0aRcXR� WPb� aT\PX]TS�P� bdQYTRc� ^U� _PbbX^]PcT�SXbRdbbX^]�
bX]RT�cWT�!�  �bh\_^bXd\��P]S�cWPc�\^aT�cX\T�U^a�a^d]ScPQ[T�SXbRdbbX^]b�WPS�QTT]�
PSSTS�c^�cWT�!� !�TSXcX^]�c^�T]R^daPVT�\^aT�SXP[^VdT�QTcfTT]�bcPZTW^[STab��

7T�cWT]�^dc[X]TS�cWT�
eT�\PY^a�cWT\Tb�^U�cWT�bh\_^bXd\)

~� ?Tab_TRcXeTb�Ua^\�0aRcXR�bcPZTW^[STab

~� CWT�UdcdaT�^U�T]TaVh�aTb^daRTb�X]�cWT�0aRcXR

~� <P]PVT\T]c�^U�0aRcXR�\PaX]T�aTb^daRTb

~� 8]eTbcXVPcX]V�bRT]PaX^b�U^a�X\_a^eX]V�\PaXcX\T�bPUTch

~� CWT�X\_^acP]RT�^U�[^]V�cTa\�bRXT]cX
R�\^]Xc^aX]V�X]�cWT�0aRcXR

<a��7dQTac�cWP]ZTS�P[[�b_TPZTab�P]S�\^STaPc^ab�fW^�WPS�PRRT_cTS�cWT�X]eXcPcX^]�c^�
_PacXRX_PcT�X]�cWT�bh\_^bXd\�



Arctic Futures SYMPOSIUM 2012 fInal rePOrt / &

?4AB?42C8E4B�5A><�0A2C82�
BC0:47>;34AB�

MODeratOr:  

cHArles eMMerson
sEnior rEsEarch FEllow For thE EnErgy, EnvironmEnt anD DEvEloPmEnt 
ProgrammE at chatham housE

>_T]X]V�cWT�
abc�bTbbX^]��2WPa[Tb�4\\Tab^]�R^\\T]cTS�^]�cWT�_aTbT]RT�^U�
eT�^dc�
^U�cWT�TXVWc�BT]X^a�0aRcXR�>U
RXP[b�̂ ]�cWT�_P]T[�P]S�SXbcX]VdXbWTS�aT_aTbT]cPcXeTb�Ua^\�
cWT�^cWTa�cWaTT�0aRcXR�2^d]RX[�\T\QTa�R^d]caXTb��X]R[dSX]V�cWT�2P]PSXP]�0\QPbbPS^a�
c^�cWT�4D��7T�STbRaXQTS�cWT�WXVW�[TeT[�^U�aT_aTbT]cPcX^]�Pb�|caT\T]S^db�}�

8]eXcX]V� cWT�bT]X^a�^U
RXP[b�^U�0aRcXR� bcPcTb� c^�VXeT� cWTXa�_Tab_TRcXeT�^]� cWT�RdaaT]c�
STeT[^_\T]cb� X]�cWT�0aRcXR��<a��4\\Tab^]�_PbbTS�cWT��^^a�c^�0\QPbbPS^a�6dbcPe�
;X]S� ^U� BfTST]�� 2WPXa� ^U� cWT� BT]X^a� 0aRcXR� >U
RXP[b� SdaX]V� BfTST]{b� !�  �!� "�
RWPXa\P]bWX_�^U�cWT�0aRcXR�2^d]RX[�

GustAF lind 
swEDish amBassaDor to thE arctic anD chair oF thE arctic council’s 
sEnior arctic oFFicials 

UPdate on arctic coUncil activities dUring the swedish chairmanshiP

0\QPbbPS^a�;X]S�bcPacTS�WXb�_aTbT]cPcX^]�fXcW�P]�Tg_[P]PcX^]�^U�W^f�WXb�a^[T�Pc�cWT�
0aRcXR� 5dcdaTb�Bh\_^bXd\�WPb� Te^[eTS�� R^\_PaTS� c^� [Pbc� hTPa{b� bh\_^bXd\��fWT]�
BfTST]�WPS�Ydbc�Pbbd\TS�cWT�RWPXa\P]bWX_�^U�cWT�0aRcXR�2^d]RX[��CWXb�hTPa��WT�bPXS�
WT� f^d[S� QT� PQ[T� c^� U^Rdb� ^]� cWT� 
abc� aTbd[cb� P]S�\PX]� _aX^aXcXTb� ^U� cWT� BfTSXbW�
RWPXa\P]bWX_�

7T�aTR^V]XiTS�cWT�VaPSdP[�SXbP__TPaP]RT�^U�XRT�R^eTaPVT�X]�cWT�0aRcXR�SdT�c^�V[^QP[�
fPa\X]V� Pb� P� b^daRT� ^U�\PY^a� R^]RTa]� P]S� P� |RP[[� c^� PRcX^]}� ^]� P� V[^QP[� [TeT[�� 7T�
\T]cX^]TS� aTRT]c� _dQ[XRPcX^]b� ^]� cWT� 0aRcXR� X]� CWT� 4R^]^\Xbc�� CWT� 8]cTa]PcX^]P[�
7TaP[S�CaXQd]T�P]S�=Tf�4da^_T�Pb�TeXST]RT�^U�cWT�0aRcXR�QTX]V�cWT�U^Rdb�^U�PccT]cX^]�
X]�cWT�X]cTa]PcX^]P[�R^\\d]Xch�

|6[^QP[�fPa\X]V�Xb�cWT�ZTh�^U�cWT�RWP]VT�P]S�cWT�_a^Q[T\b�X]�cWT�0aRcXR�}�0\QPbbPS^a�
;X]S� bPXS�� 7T� WXVW[XVWcTS� cWT� X\_^acP]RT� ^U� _dccX]V� _aTbbdaT� ^]� cWT� X]cTa]PcX^]P[�
R^\\d]Xch�c^�R^\\Xc�c^�cWT�V^P[�^U�bcXRZX]V�c^�^][h�P�! 2�X]RaTPbT�X]�V[^QP[�PeTaPVT�
cT\_TaPcdaTb� R^\_PaTS� c^� cWT� _aT�X]SdbcaXP[� TaP� Pb� cWT� PRRT_cPQ[T� d__Ta� [X\Xc� ^U�
V[^QP[�fPa\X]V�

0\QPbbPS^a� ;X]S� cWT]� VPeT� P]� ^eTaeXTf� ^U� b^\T� _a^YTRcb� cWPc� cWT� BfTSXbW�
RWPXa\P]bWX_�WPb�QTT]�U^RdbX]V�^]�

FXcWX]�cWT�b_WTaT�^U�R^\QPcX]V�R[X\PcT�RWP]VT��BfTST]�Xb�R^[[PQ^aPcX]V�fXcW�^cWTa�
0aRcXR�bcPcTb�c^�aTSdRT�Q[PRZ�RPaQ^]�T\XbbX^]b�X]�^aSTa�c^�\XcXVPcT�V[^QP[�fPa\X]V��
the |0aRcXR�ATbX[XT]RT�AT_^ac}�_a^YTRc�WPb�QTT]�STbXV]TS�c^�ST
]T�cWT�|cX__X]V�_^X]c}�
^U�R[X\PcT�RWP]VT�X]�cWT�0aRcXR�P]S�c^�R^]SdRc�UdacWTa�\^]Xc^aX]V��8]�P]�0aRcXR�2^d]RX[�
\TTcX]V�^U�ST_dch�U^aTXV]�\X]XbcTab� X]�<Ph�!� !��P�STRXbX^]�fPb�cPZT]�c^� [Pd]RW�P�
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_a^YTRc�RP[[TS� |0SP_cPcX^]�0RcX^]b� U^a�P�2WP]VX]V�0aRcXR}� �0020���0\QPbbPS^a�;X]S�
X]U^a\TS� cWT�PdSXT]RT�^U� P�f^aZbW^_�^]�R[X\PcT�\^ST[[X]V� cWPc�fPb� c^� cPZT�_[PRT�
X]� >Rc^QTa� !� !�� ^aVP]XiTS� Qh� cWT� 0aRcXR� <^]Xc^aX]V� P]S� 0bbTbb\T]c� ?a^VaP\\T�
�0<0?����

0]^cWTa�_aX^aXch�U^a�R^^_TaPcX^]�X]�cWT�0aRcXR�Xb�cWT�T]bdaX]V�^U�_a^cTRcX^]�^U�cWT�UaPVX[T�
0aRcXR� T]eXa^]\T]c� Ua^\� cWT� aXbZb� ^U� ^X[� Tg_[^XcPcX^]�� 0b� cWT� [TP�Tcb� SXbcaXQdcTS�Qh�
greenpeace� aT_aTbT]cPcXeTb�Pc� cWT�T]caP]RT�^U� cWT�bh\_^bXd\�eT]dT�TPa[XTa� X]� cWT�
\^a]X]V�ST\^]bcaPcTS��cWXb�Xb�P�eTah�W^c�XbbdT��2^\_PaTS�c^�cWT�3TT_fPcTa�7^aXi^]�
PRRXST]c�X]�!� ���cWT�0\QPbbPS^a�Tg_[PX]TS��P�_^cT]cXP[�̂ X[�b_X[[�X]�0aRcXR�fPcTab�f^d[S�
WPeT�TeT]�\^aT�SaP\PcXR�R^]bT`dT]RTb�SdT�c^�cWT�SXU
Rd[cXTb�cWPc�XRT�R^eTaPVT�_^bTb�
U^a�P]�TU
RXT]c�aTb_^]bT�

8]�cWXb�PaTP��cWT�0aRcXR�2^d]RX[�Xb�f^aZX]V�X]�cWaTT�SXaTRcX^]b)�5Xabc[h��̂ ]T�̂ U�cWT�2^d]RX[{b�
f^aZX]V�Va^d_b� Xb�STeT[^_X]V�QTbc�_aPRcXRTb�^]�^X[� b_X[[�_aTeT]cX^]�� 8]�PSSXcX^]�� cWT�
0aRcXR�bcPcTb�PaT�]^f�]TV^cXPcX]V�P� [TVP[[h�QX]SX]V�PVaTT\T]c�^]�^X[�b_X[[� aTb_^]bT��
5X]P[[h��cWT�0aRcXR�2^d]RX[�Xb�f^aZX]V�^]�ST
]X]V�P]S�_a^cTRcX]V�bT]bXcXeT�PaTPb�X]�cWT�
0aRcXR�

5dacWTa\^aT�� P]^cWTa� _a^YTRc� Xb� PbbTbbX]V� 0aRcXR� QX^SXeTabXch� P]S� \PZX]V�
aTR^\\T]SPcX^]b�^]�T]SP]VTaTS�b_TRXTb�_a^cTRcX^]��

8]�^aSTa� c^�P]P[hiT� aTVX^]P[�P]S�V[^QP[� aTVd[PcX^]b�^]� cWT�_a^cTRcX^]�^U� cWT�\PaX]T�
T]eXa^]\T]c�P]S�c^�RWTRZ�cWT\�U^a�VP_b��cWT�|0aRcXR�>RTP]�ATeXTf}��Xb�QTX]V�_aT_PaTS��

CWT�0aRcXR�2^d]RX[� Xb�P[b^�SaPUcX]V�P�\PY^a� aT_^ac�^]�^RTP]�PRXSX
RPcX^]��fWXRW� Xb�P�
R^]bT`dT]RT� ^U� cWT� ^RTP]� PQb^aQX]V� \^aT� RPaQ^]� SX^gXST� Ua^\� cWT� Pc\^b_WTaT��
>RTP]�PRXSX
RPcX^]�Xb�WPeX]V�P]�X\_PRc�^]�\PaX]T�[XUT�

<^eX]V�^]�c^�cWT�b^RXP[�P]S�TR^]^\XR�STeT[^_\T]c�^U�cWT�7XVW�=^acW��0\QPbbPS^a�
;X]S� bPXS� cWPc� QTccTa� [XeX]V� R^]SXcX^]b� X]� cWT�0aRcXR� PaT� P� ZTh� _aX^aXch� U^a� cWT�0aRcXR�
2^d]RX[��]^c�^][h� Ua^\�P]�T]eXa^]\T]cP[�_^X]c�^U� eXTf��Qdc�P[b^� Ua^\�P�b^RXP[�_^X]c�
^U�eXTf��7T�Tg_[PX]TS�cWT�X\_^acP]RT�^U�T]VPVX]V�cWT�_aXePcT�bTRc^a�X]�cWT�]^acWTa]�
aTVX^]b�X]�cWT�TR^]^\XR�STeT[^_\T]c�^U�cWT�aTVX^]��7T�P[b^�_^X]cTS�^dc�cWPc�U^^S�P]S�
fPcTa�bTRdaXch�PaT�P�\PY^a�R^]RTa]�U^a�]^acWTa]�P]S�X]SXVT]^db�_^_d[PcX^]b��

5X]P[[h��0\QPbbPS^a�;X]S�PSSaTbbTS� cWT�]TTS� U^a� X\_a^eX]V�P]S�bcaT]VcWT]X]V� cWT�
0aRcXR�2^d]RX[�� CWT�Q^Sh� Xb�]^f� UPRX]V�\^aT�R^\_[Tg�RWP[[T]VTb� cWP]�fWT]� X]�fPb�
U^d]STS� X]� ((%��2^]bT`dT]c[h��bTeTaP[� aTU^a\b�WPeT�QTT]�d]STacPZT])�5Xabc[h�� cWT�
0aRcXR�2^d]RX[�Xb�TbcPQ[XbWX]V�P�_Ta\P]T]c�bTRaTcPaXPc�TbcPQ[XbWTS�X]�Ca^\bÞ��=^afPh��
fXcW� P� SXaTRc^a��<^aT^eTa�� bTeTaP[� PS\X]XbcaPcXeT� aTU^a\b�WPeT� QTT]� X\_[T\T]cTS��
]P\T[h� cWT� ]d\QTaX]V� ^U� S^Rd\T]cb�� P� aTeXbX^]� ^U� cWT� ad[Tb� ^U� _a^RTSdaT� P]S� cWT�
PS^_cX^]�^U�P�bcaPcTVXR�R^\\d]XRPcX^]�_[P]��CWT�2^d]RX[�Xb�P[b^�R^]bXSTaX]V�RaTPcX]V�
P�\^QX[T�eTabX^]�^U� Xcb�fTQbXcT��5X]P[[h�� cWT�0aRcXR�2^d]RX[� Xb� aTeXTfX]V�P�]d\QTa�^U�
P__[XRPcX^]b�U^a�?Ta\P]T]c�>QbTaeTa�bcPcdb��P�R^aT�STRXbX^]�cWPc�fX[[�QT�cPZT]�Pc�cWT�
BT]X^a�0aRcXR�>U
RXP[b�\TTcX]V�X]�<Ph�!� "�X]�:Xad]P��BfTST]�

0\QPbbPS^a� ;X]S� P__[PdSTS� cWT� _a^VaTbb� cWT� 0aRcXR� 2^d]RX[� WPb�\PST� X]� \^eX]V�
c^fPaSb� R^]RaTcT� STRXbX^]�\PZX]V�� aTUTaaX]V� c^� cWT� BTPaRW� P]S� ATbRdT� �B0A��
0VaTT\T]c�aTPRWTS�X]�=ddZ�X]�!�  ��

8]�R^]R[dbX^]��0\QPbbPS^a�;X]S�X]eXcTS�cWT�0aRcXR�_T^_[Tb�P]S�V^eTa]\T]cb�c^�STeT[^_�
P�]Tf�bcaPcTVh�P]S�P�R^\\^]�eXbX^]�U^a�cWT�]Tgc�!��hTPab��fWXRW�fX[[�QT�aT�TRcTS�X]�
cWT�|:Xad]P�BcPcT\T]c}��c^�QT�
]P[XiTS�X]�!� "�
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AlexAnder krestiyAnov  
DEPuty PErmanEnt rEPrEsEntativE oF thE russian FEDEration to thE 
EuroPEan union anD EuroPEan atomic EnErgy community 

3T_dch�?Ta\P]T]c�AT_aTbT]cPcXeT�:aTbcXhP]^e�QTVP]�WXb�b_TTRW�fXcW�cWT�XSTP�cWPc��
c^� AdbbXP�� P� _X^]TTaX]V� ]PcX^]� X]� _^[Pa� Tg_[^aPcX^]�� cWT� 0aRcXR� Xb� ]^c� P]� PQbcaPRc�
VT^VaP_WXRP[�R^]RT_c��Qdc�P�aTP[Xch�

2^\\XccTS� c^� Tg_[^aPcX^]� P]S� T]bdaX]V� bdbcPX]PQ[T� STeT[^_\T]c�� cWT� AdbbXP]�
V^eTa]\T]c�fPb�^]T�^U�cWT�
abc�c^�PS^_c�P�[^]V�cTa\�]PcX^]P[�bcaPcTVh�U^a�STeT[^_X]V�
cWT�0aRcXR�d]cX[�!�!���fWXRW�Xb�RdaaT]c[h�QTX]V�T[PQ^aPcTS�

0\QPbbP^a� :aTbcXhP]^e� Tg_aTbbTS� bPcXbUPRcX^]� fXcW� cWT� bcPQ[T� P]S� _aTSXRcPQ[T�
bXcdPcX^]�X]�cWT�aTVX^])�|CWTaT�PaT�]TXcWTa�_^[XcXRP[�]^a�\X[XcPah�cT]bX^]b�X]�cWT�0aRcXR�}�
WT�bPXS��P]S�aTUTaaTS�c^�P[[TVPcX^]b�cWPc�cWTaT� Xb�P�|[TVP[�ePRdd\}� X]�cWT�0aRcXR�P]S�
RP[[b�U^a�V[^QP[�V^eTa]P]RT�^U�cWT�0aRcXR�Pb�|c^cP[[h� X]eP[XS�}�?aTeX^db[h�_TaRTXeTS�Pb�
P�SXbcP]c�� X]PRRTbbXQ[T�aTVX^]�P]S�P�bRT]T�^U�_^bbXQ[T�B^eXTc�DB�R^]Ua^]cPcX^]�� cWT�
0aRcXR�WPb�]^f�caP]bU^a\TS�X]c^�P�b^daRT�^U�]Tf�^__^acd]XcXTb�P]S�R^^_TaPcX^]��FXcW�
\^bc� ^U� cWT� 0aRcXR� WhSa^RPaQ^]� aTb^daRTb� [^RPcTS� fXcWX]� cWT� 4gR[dbXeT� 4R^]^\XR�
I^]Tb� �44Ib�� ^U� cWT� 0aRcXR� bcPcTb� P]S�fXcW� cWT�D]XcTS�=PcX^]b� 2^]eT]cX^]� ^]� ;Pf�
^U� cWT�BTP� X]� U^aRT��WT�R[PaX
TS� cWT�AdbbXP]�_^bXcX^])� |CWTaT� Xb�]^cWX]V� c^�SXeXST� X]�
cWT�0aRcXR��P]S�cWTaT�Xb�]^�Va^d]S�U^a�R^]�XRcb���_a^eXSTS��^U�R^dabT��cWPc�R^\\^][h�
aTR^V]XiTS�X]cTa]PcX^]P[�ad[Tb�PaT�X\_[T\T]cTS�}

5^a�cWT�0aRcXR�bcPcTb��cWXb�_Pac�^U�cWT�f^a[S�Xb�W^\T��CWTaTU^aT��Xc�Xb�d_�c^�cWTbT�bcPcTb�
c^�bTc�cWT�ad[Tb��7^fTeTa��fXcW�cWT�Va^fX]V�X\_^acP]RT�^U�X]cTa]PcX^]P[�R^^_TaPcX^]��
Q^cW�X]�cWT�0aRcXR�2^d]RX[�P]S�cWT�1PaT]cb�4da^�0aRcXR�2^d]RX[��cWT�0aRcXR�fX[[�]^c�QT�
Xb^[PcTS�

<a��:aTbcXhP]^e�fT[R^\TS�cWT�bdRRTbbUd[�Te^[dcX^]�^U�cWT�0aRcXR�2^d]RX[�^eTa�cWT�_Pbc�
cf^�hTPab�P]S�bPXS�cWPc�Xc�Xb�]^f�Te^[eX]V�X]c^�P�Ud[[��TSVTS�X]cTa]PcX^]P[�̂ aVP]XiPcX^]�

7T� P[b^� TeP[dPcTS� cWT� ]TV^cXPcTS� _a^eXbX^]b� R^]RTa]X]V� cWT� a^[T� ^U� ^QbTaeTab� Pb�
ZTT_X]V� P� QP[P]RT� QTcfTT]� cWT� aTVX^]P[� 0aRcXR� XST]cXch� P]S� ^_T]X]V� cWT� S^^ab� c^�
\d[cX[PcTaP[Xb\�X]�0aRcXR�R^^_TaPcX^]�cWa^dVW�T]WP]RTS�X]cTaPRcX^]b�fXcW�]^]�0aRcXR�
bcPcTb�P]S�^aVP]XiPcX^]b�

CWT�3T_dch�?Ta\P]T]c�AT_aTbT]cPcXeT�R^\\T]cTS�^]�cWT� X]RaTPbX]V� [TVP[� U^aRT�^U�
cWT�0aRcXR�2^d]RX[{b�STRXbX^]b�P]S�\T]cX^]TS�cWT�
abc�[TVP[[h�QX]SX]V�PVaTT\T]c�Ua^\�
cWT�0aRcXR�2^d]RX[�̂ ]�BTPaRW�P]S�ATbRdT�X]�cWT�0aRcXR�d]STa�P�cPbZ�U^aRT�Y^X]c[h�RWPXaTS�
Qh�AdbbXP�P]S�cWT�DB�

FXcW�caPU
R�X]�AdbbXP]�fPcTab�X]RaTPbX]V��<a��:aTbcXhP]^e�[PXS�^dc�AdbbXP{b�eXbX^]�^U�
cWT�UdcdaT�^U�cWT�=^acWTa]�BTP�A^dcT�Pb�cWPc�^U�P]�X]cTa]PcX^]P[�\PaXcX\T�a^dcT�PQ[T�c^�
R^\_TcT�fXcW�caPSXcX^]P[�bTP�a^dcTb�X]�cTa\b�̂ U�R^bcb��bPUTch�P]S�̀ dP[Xch��7T�\T]cX^]TS�
cWPc�cWT�AdbbXP]�V^eTa]\T]c�PS^_cTS�P�new law on the northern Sea route� X]�9d[h�
!� !���P]S�fPb�_[P]]X]V�c^�TbcPQ[XbW�cT]�\^STa]�\^]Xc^aX]V�P]S�R^^aSX]PcX]V�bTPaRW�
P]S�aTbRdT�RT]caTb�P[^]V�Xcb�fW^[T�[T]VcW�Qh�!� $��

AdbbXP�X]cT]Sb�c^�Tg_P]S�Xcb� XRTQaTPZTa��TTc�Pb�fT[[�� 8]�PSSXcX^]�c^�cWT�TgXbcX]V�cT]�
^_T]� bTP� XRTQaTPZTab�� P]^cWTa� cWaTT� d]XeTabP[� ]dR[TPa� XRTQaTPZTab� P]S� bXg� SXTbT[�
T[TRcaXR�XRTQaTPZTab�fX[[�QT�QdX[c�Qh�!�!��

2^\\XccTS� c^� UdacWTa� Tg_[^aPcX^]� ^U� cWT� 0aRcXR�� AdbbXP� fX[[� STeT[^_� Xcb�
cT[TR^\\d]XRPcX^]��]PeXVPcX^]�P]S�WhSa^VaP_WXR�bhbcT\b�fXcW�cWT�V[^QP[�_^bXcX^]X]V�
bhbcT\�glOnaSS�� CWT� V^eTa]\T]c� WPb� P[b^� X]XcXPcTS� cWT� STeT[^_\T]c� ^U� P�\d[cX�
_da_^bT�bPcT[[XcT�bhbcT\�|0aZcXZP}��fWXRW�fX[[�QT�PQ[T� c^�R^[[TRc� X]U^a\PcX^]�^]� cWT�
0aRcXR�T]eXa^]\T]c�
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<a��:aTbcXhP]^e�bcPcTS�cWPc�AdbbXP�Xb�VTccX]V�aTPSh�c^�bcPac�P�]Tf�RWP_cTa�̂ U�Tg_[^aPcX^]�
^U� cWT� 0aRcXR�� 7T� cWT]� _aTbT]cTS� P]� ^eTaeXTf� ^U� cWT�\^bc� aTRT]c� STeT[^_\T]cb� X]�
AdbbXP]�PRcXeXcXTb�^]�Xcb�R^]cX]T]cP[�bWT[U��5^a�X]bcP]RT��cWT�ST_[^h\T]c�^U�6Pi_a^\�
=TUc�BWT[U{b�?aXaPi[^\]PhP�^X[�_[PcU^a\�X]�cWT�?TRW^aP�BTP�P]S�cWT�aTRT]c�SXbR^eTah�^U�
cWT�AdbP]^ebZ^T�P]S�;T]X]VaPSbZ^T�̂ X[�
T[Sb�X]�cWT�:PaP�BTP��1TPaX]V�X]�\X]S�cWT�V^^S�
_a^b_TRcb�^U�cWT�aTRT]c�STP[�QTcfTT]�4gg^]�<^QX[  and A^b]TUc��cWT�cf^�R^\_P]XTb�
WPeT�PVaTTS�c^�bTc�d_�P�aTbTPaRW�RT]caT�X]�BPX]c�?TcTabQdaV��AdbbXP��CWXb�RT]caT�fX[[�
RPaah�^dc�bRXT]cX
R�P]S�cTRW]^[^VXRP[�bd__^ac�U^a�bWT[U�_a^YTRcb��0]^cWTa�PVaTT\T]c��
U^a�U^d]SX]V�P�Y^X]c�R^\_P]h�c^�Tg_[^aT�?TabTTebZ^T�^X[�
T[S�X]�cWT�1PaT]cb�BTP��fPb�
aTPRWTS�X]�0dVdbc�!� !�Qh�Statoil�P]S�A^b]TUc�

|FT�PaT�PfPaT�cWPc�R[X\PcT�RWP]VT�P]S�Tg_P]SX]V�TR^]^\XR�STeT[^_\T]c�̂ U�cWT�=^acW�
\Ph�]TVPcXeT[h�PUUTRc�cWT�TbcPQ[XbWTS�[XUT�RhR[Tb�^U�0aRcXR�b\P[[�X]SXVT]^db�_T^_[Tb�}�
WT�bPXS��7T�aTR^V]XiTS�cWPc�cWTbT�Va^d_b�PaT�T]cXc[TS�c^�V^eTa]\T]cP[�bd__^ac�P]S�
]^cTS�cWPc�cWT�_a^cTRcX^]�^U�X]SXVT]^db�X]cTaTbcb�fPb�^]T�^U�AdbbXP{b�_aX^aXcXTb�SdaX]V�
Xcb�_aTbXST]Rh�^U�cWT�1PaT]cb�4da^�0aRcXR�2^d]RX[�X]�!��&��(��7T�P[b^�SaTf�PccT]cX^]�
c^�cWT�aTRT]c�_a^VaTbb�\PST�Pc�cWT�0?42�Bd\\Xc��X]�E[PSXe^bc^Z�X]�BT_cT\QTa�!� !��
fWT]�cWT�AdbbXP]�5^aTXV]�<X]XbcTa�BTaVTX�;Pea^e�P]S�cWT�DB�BTRaTcPah�̂ U�BcPcT�7X[[Pah�
2[X]c^]�bXV]TS�P�Y^X]c�bcPcT\T]c�̂ ]�R^^_TaPcX^]�X]�cWT�1TaX]V�BcaPXc�aTVX^]��CWT�3T_dch�
?Ta\P]T]c�AT_aTbT]cPcXeT�cWT]�Tg_aTbbTS�cWT�W^_T�^U�aTPRWX]V�P]�PVaTT\T]c�^]�cWT�
caP]b�Q^d]SPah�b_TRXP[[h�_a^cTRcTS�PaTP� X]�cWT�1TaX]V�BcaPXc�aTVX^]���P]�PVaTT\T]c�
cWPc�f^d[S�UdacWTa�STeT[^_�cWT�TgXbcX]V�AdbbXP]�DB�1TaX]VXP]�7TaXcPVT�?a^VaP\\T , 

_aTbTaeT�cWT�Rd[cdaTb�P]S�X]ST]cXch�̂ U�X]SXVT]^db�_T^_[Tb�P]S�T]WP]RT�T]eXa^]\T]cP[�
R^^_TaPcX^]�

7T�R^]R[dSTS�Qh�TeP[dPcX]V� cWT�0aRcXR�R^^_TaPcX^]�Pb�bdRRTbbUd[��bcPQ[T��T`dXcPQ[T�
P]S�X]�_^bbTbbX^]�^U�P�bdU
RXT]c�[TVP[�QPbXb�c^�_a^eXST�cWT�\TRWP]Xb\b�U^a�aTb^[eX]V�
P[[�XbbdTb�Qh�cWT�0aRcXR�bcPcTb�cWT\bT[eTb�

dAvid Plunkett 
amBassaDor oF canaDa to thE EuroPEan union

0\QPbbPS^a�?[d]ZTcc�QTVP]�WXb�b_TTRW�Qh�STbRaXQX]V�cWT�2P]PSXP]�7XVW�=^acW��fWXRW�
Xb�R^\_aXbTS�^U�cWaTT�cTaaXc^aXTb���HdZ^]��=^acWfTbc�CTaaXc^aXTb�P]S�=d]Pedc���Pb�P�
R^\\d]Xch�^U�  ������_T^_[T�[XeX]V�X]�P�[P]S�PaTP�a^dVW[h�cWT�bXiT�^U�cWT�4da^_TP]�
D]X^]��8c�Xb�P�R^\\d]Xch�X]�fWXRW�X]SXeXSdP[b�cPZT�aTb_^]bXQX[Xch�U^a�\^bc�Pb_TRcb�^U�
cWTXa�aTVX^]{b�PUUPXab��|8{\�_a^dS�c^�bPh�cWPc�2P]PSP{b�=^acW� Xb�W^\T�c^�b^\T�^U�cWT�
\^bc�X]]^ePcXeT�R^]bd[cPcXeT�P__a^PRWTb�c^�V^eTa]\T]c�X]�cWT�]^acW�}�aT\PaZTS�cWT�
0\QPbbPS^a�

2P]PSP�Xb�R^\\XccTS�c^�aTb_^]bXQ[T�STeT[^_\T]c�^U�Xcb�ePbc�]PcdaP[�aTb^daRTb�P]S�c^�
TR^]^\XR�Va^fcW�cWPc�QT]T
cb�Xcb�_T^_[T�

0[cW^dVW� cWTaT� Xb� ]^� RdaaT]c� ^UUbW^aT� ^X[� P]S� VPb� SaX[[X]V� PRcXeXch� X]� cWT� 2P]PSXP]�
0aRcXR�� cWT� =PcX^]P[� 4]TaVh� 1^PaS� WPb� aTRT]c[h� aTeXTfTS� cWT� bPUTch� T]eXa^]\T]cP[�
aT`dXaT\T]cb�U^a�^UUbW^aT�SaX[[X]V�X]�cWT�0aRcXR��|FT�]^f�WPeT�^]T�^U�cWT�\^bc�a^Qdbc�
0aRcXR�^X[�P]S�VPb�aTVd[Pc^ah�aTVX\Tb�X]�cWT�f^a[S�}�WT�bcPcTS��<^aT^eTa��WT�PU
a\TS�
2P]PSP{b�R^\\Xc\T]c�c^�cWT�0aRcXR�2^d]RX[{b�d_SPcTS�bTc�^U�VdXST[X]Tb�U^a�^UUbW^aT�
SaX[[X]V�

2P]PSP�cPZTb�P]�PRcXeT�bcP]S�X]�cWT�_a^cTRcX^]�̂ U�cWT�T]eXa^]\T]c��8]�PRR^aSP]RT�fXcW�
the 0aRcXR�FPcTab�?^[[dcX^]�?aTeT]cX^]�0Rc�cWPc�WPb�QTT]�X]�U^aRT�bX]RT� (&���P[[�bWX_b�
bPX[X]V�cWa^dVW�2P]PSXP]�0aRcXR�fPcTab�PaT�^Q[XVTS�c^�aT_^ac�c^�cWT�2P]PSXP]�2^Pbc�
6dPaS��
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2P]PSP�_[Phb�P]�PRcXeT�_Pac� X]�]TV^cXPcX^]b�^]� cWT�?^[Pa�2^ST�Pc� cWT� 8]cTa]PcX^]P[�
<PaXcX\T� >aVP]XiPcX^]� Pb� fT[[�� |6XeT]� cWT� RWP[[T]VX]V� R^]SXcX^]b� cWPc� bWX__X]V�
fX[[�UPRT�X]�cWT�0aRcXR�� Xc�fX[[�QT�X\_^acP]c�cWPc�cWT�?^[Pa�2^ST�bTc�a^Qdbc�bcP]SPaSb�
b_TRX
RP[[h�PSSaTbbX]V�cWTbT�R^]SXcX^]b�}�cWT�0\QPbbPS^a�bPXS��

2P]PSP� Xb� P[b^� R^]bcadRcXeT[h� X]e^[eTS� X]� ]TV^cXPcX^]b� d]STa� cWT� United nations 

5aP\Tf^aZ�2^]eT]cX^]� ^]�2[X\PcT�2WP]VT� �D=5222�� ��>]� cWT� V[^QP[� [TeT[�� 2P]PSP�
Xb� R^[[PQ^aPcX]V� fXcW� X]cTa]PcX^]P[� _Pac]Tab� c^� TbcPQ[XbW� P� UPXa�� TUUTRcXeT� P]S�
R^\_aTWT]bXeT�V[^QP[�PVaTT\T]c�^]�T\XbbX^]b��>]�cWT�S^\TbcXR�[TeT[��Xc�Xb�PSeP]RX]V�
c^fPaSb�cWT�P\QXcX^db�V^P[�STbRaXQTS�X]�cWT�2^_T]WPVT]�0RR^aS)�Qh�!�!���2P]PSP�Xb�
_[P]]X]V�c^�aTSdRT�VaTT]W^dbT�VPb�T\XbbX^]b�Qh� &��^U�!��$�[TeT[b��dbX]V�P�bTRc^a�
Qh�bTRc^a�P__a^PRW�

8]� 5TQadPah� !� !� 2P]PSP�� c^VTcWTa� fXcW� cWT� DB0�� BfTST]� P]S� ^cWTa� X]cTa]PcX^]P[�
_Pac]Tab��[Pd]RWTS�P�R[X\PcT�P]S�R[TP]�PXa�_^[[dcX^]�R^P[XcX^]�X]�^aSTa�c^�aTSdRT�bW^ac�
[XeTS�R[X\PcT�_^[[dcP]cb�bdRW�Pb�\TcWP]T�P]S�Q[PRZ�RPaQ^]��fWXRW�WPeT�P�aT[PcXeT[h�
bW^ac�[XUT�b_P]�X]�cWT�Pc\^b_WTaT�R^\_PaTS�c^�RPaQ^]�SX^gXST�P]S�^cWTa�VaTT]W^dbT�
VPbTb��0\QPbbPS^a�?[d]ZTcc�fPb�bcPcTS�WXb�_[TPbdaT�^]� cWT�]Tfb�cWPc� cWT�4D�WPS�
Y^X]TS�cWT�R^P[XcX^]�

0]^cWTa�R^\\Xc\T]c�\PST�Qh�2P]PSP�Xb�cWT�STeT[^_\T]c�^U�P�V[^QP[�[TVP[[h�QX]SX]V�
PVaTT\T]c� c^� R^]ca^[� \TaRdah� T\XbbX^]b� d]STa� cWT� D]XcTS� =PcX^]b� 4]eXa^]\T]c�
?a^VaP\\T��D=4?����2P]PSP�WPb�aTSdRTS�S^\TbcXR�\TaRdah�T\XbbX^]b�Qh�(���^eTa�
cWT�[Pbc�"��hTPab��7^fTeTa��̂ eTa�($��̂ U�\TaRdah�R^\Tb�X]c^�cWT�2P]PSXP]�Pc\^b_WTaT�
Ua^\�PQa^PS��WT]RT�cWT�]TRTbbXch�U^a�P�V[^QP[�caTPch�^]�\TaRdah��WT�PaVdTS�

CWT�2P]PSXP]�V^eTa]\T]c�WPb�X]eTbcTS�X]�P]S�Tg_P]STS�Xcb�]PcX^]P[�_PaZb��8]�0dVdbc�
!� !�?aX\T�<X]XbcTa�BcT_WT]�7Pa_Ta�P]]^d]RTS�cWT�TbcPQ[XbW\T]c�^U�2P]PSP{b�##cW�
]PcX^]P[�_PaZ�^U�$�����Z\���

0c� cWT�bP\T�cX\T��?aX\T�<X]XbcTa�7Pa_Ta�STR[PaTS� cWPc�2�� !#�\X[[X^]�fX[[�QT�dbTS�
c^�Ud]S�cWT�R^]bcadRcX^]�P]S�T`dX_\T]c�^U�P�2P]PSXP]�7XVW�0aRcXR�ATbTPaRW�BcPcX^]�
�270AB����P]S�P]^cWTa�2��#&�\X[[X^]�WPeT�QTT]�bTc�PbXST�c^�Ud]S�P�bXg�hTPa�bRXT]RT�
P]S�cTRW]^[^Vh�_a^VaP\\T��<^aT^eTa��2��!%�\X[[X^]�P�hTPa�WPeT�QTT]�bTc�PbXST�U^a�
^_TaPcX]V�cWT�bcPcX^]��fWXRW�fX[[�QT�[^RPcTS�X]�2P\QaXSVT�1Ph��P]S�Xb�bTc�c^�^_T]�X]�
!� &�

0\QPbbPS^a�?[d]ZTcc�e^fTS�cWPc�fWT]�2P]PSP�Pbbd\Tb�cWT�RWPXa�̂ U�cWT�0aRcXR�2^d]RX[�
X]�!� "��Xc�fX[[�f^aZ�c^�T]R^daPVT�R^[[TRcXeT�aTb_^]bXQX[Xch�P]S�R^[[TRcXeT�PRcX^]�

7T�fT[R^\TS�cWT�BTPaRW�P]S�ATbRdT�0VaTT\T]c�̂ U�!�  �Pb�fT[[�Pb�cWT�0aRcXR�2^d]RX[{b�
bTR^]S�PVaTT\T]c�^]�^X[�b_X[[�_aT_PaTS]Tbb�P]S�aTb_^]bT��fWXRW� Xb�Tg_TRcTS�c^�QT�
bXV]TS�X]�!� "�

7T�_a^\XbTS�c^�f^aZ�R[^bT[h�fXcW�^cWTa�0aRcXR�2^d]RX[�bcPcTb�c^�bcaT]VcWT]�P]S�T`dX_�
cWT� 2^d]RX[� c^� PSSaTbb� T\TaVX]V� XbbdTb�� 7T�\T]cX^]TS� cWT� aTRT]c� P__^X]c\T]c� ^U�
<X]XbcTa� ^U� 7TP[cW� P]S�<X]XbcTa� ^U� cWT� 2P]PSXP]�=^acWTa]� 4R^]^\XR� 3TeT[^_\T]c�
0VT]Rh�;T^]P�0V[dZZP`�c^�bTaeT�Pb�2P]PSP{b�<X]XbcTa�c^�cWT�0aRcXR�2^d]RX[��<X]XbcTa�
0V[dZZP`� Xb� Tg_TRcTS� c^� f^aZ� R[^bT[h� fXcW� cWT� 2P]PSXP]� aTVX^]P[� V^eTa]\T]cb�
P]S� X]SXVT]^db� _T^_[Tb� c^� STeT[^_� P]S� ST[XeTa� cWT� _a^VaP\\T� U^a� cWT� 2P]PSXP]�
RWPXa\P]bWX_� ^U� cWT� 0aRcXR� 2^d]RX[� !� "�!� $�� X]� ^aSTa� c^� T]bdaT� cWPc� ]^acWTa]�
R^\\d]XcXTb�fX[[�_[Ph�P�ZTh�a^[T�X]�cWT�STeT[^_\T]c�^U�cWT�aTVX^]�

CWT�0\QPbbPS^a�QaXT�h�c^dRWTS�d_^]�cWT�XbbdT�^U�^QbTaeTab��fWXRW�WT�aTVPaSTS�Pb�
TeXST]RT�^U�cWT�X]RaTPbX]V�X]cTa]PcX^]P[�PccT]cX^]�QTX]V�_PXS�c^�cWT�0aRcXR�

|FT�WPeT�P]S�fX[[�R^]cX]dT�c^�QT�P�R^]bXbcT]c�RWP\_X^]�^U�cWT�0aRcXR�Pb�P�i^]T�U^a�
aTb_^]bXQ[T�STeT[^_\T]c��T]eXa^]\T]cP[�_a^cTRcX^]�P]S�X]cTa]PcX^]P[�_TPRT��FT�fX[[�
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S^� b^� Qh�f^aZX]V�fXcW� ^da� 0aRcXR� _Pac]Tab�� X]R[dSX]V� cWa^dVW� cWT�0aRcXR� 2^d]RX[�� c^�
PSeP]RT�bWPaTS�_aX^aXcXTb�P]S�PSSaTbb�R^\\^]�RWP[[T]VTb�}�WT�R^]R[dSTS�

0c�cWXb�_^X]c�X]�SXbRdbbX^]��<a��4\\Tab^]�bdVVTbcTS�c^�\^eT�c^�bW^acTa�X]cTaeT]cX^]b�
P]S�\^aT�SXaTRc�`dTbcX^]b��cWT�
abc�cf^�^U�fWXRW�WT�PSSaTbbTS�c^�cWT�=^afTVXP]�B0>��
0\QPbbPS^a�:PabcT]�:[T_beXZ��fW^�fPb�PbZTS�c^�Tg_[PX]� cWT� X\_^acP]RT�^U�T]TaVh�
STeT[^_\T]c�U^a�=^afPh�P]S�c^�VXeT�WXb�^_X]X^]�^]�cWT�fTPZ�P]S�bca^]V�_^X]cb�^U�cWT�
0aRcXR�2^d]RX[�

kArsten klePsvik 
norwEgian amBassaDor to thE arctic, sEnior arctic oFFicial

0\QPbbPS^a�:[T_beXZ�bPXS� cWPc�T]TaVh�fPb� |WXVW[h�_TacX]T]c}� U^a�=^afPh��P]S� cWPc�
cWTaT�bTT\TS�c^�QT�P�\Xbd]STabcP]SX]V�X]�cWT�4da^_TP]�P]S�D:�?Pa[XP\T]cb��fWXRW�
WPS�aTRT]c[h�\PST�bcPcT\T]cb�RP[[X]V�U^a�^X[�P]S�VPb�Tg_[^aPcX^]�X]�cWT�0aRcXR�c^�QT�
_dc�^]�W^[S�

7T�aT\X]STS�cWT�PdSXT]RT�cWPc�cWTaT�PaT�
eT�R^d]caXTb�fXcW�P�R^]cX]T]cP[�bWT[U�X]�cWT�
0aRcXR���6aTT][P]S��3T]\PaZ���2P]PSP��DB��AdbbXP�P]S�=^afPh���P]S�P[[�aXVWcb�P]S�
aTb_^]bXQX[XcXTb�fXcW�aTVPaSb�c^�cWT�R^]cX]T]cP[�bWT[U�fX[[�QT�aTVd[PcTS�Qh�cWT�D]XcTS�
=PcX^]b�2^]eT]cX^]�̂ ]�;Pf�̂ U�cWT�BTP��D=2;>B���PRR^aSX]V�c^�fWXRW�cWT�R^PbcP[�bcPcTb�
WPeT�TgR[dbXeT�aXVWcb�c^�T]VPVT�X]�_Tca^[Td\�Tg_[^aPcX^]�PRcXeXcXTb�̂ ]�cWTXa�R^]cX]T]cP[�
bWT[U�

CW^bT�PRcXeXcXTb�PaT�|]^cWX]V�]Tf}�P]S�WPeT�QTT]�V^X]V�^]�U^a�$��hTPab��P[cW^dVW�]^f�
cWT� X]Sdbcah� Xb�\^eX]V�UdacWTa�]^acW�Pb�cWT�PaTP�QTR^\Tb�\^aT�PRRTbbXQ[T��=^afPh�
WPb�P[aTPSh�VPX]TS�b^\T�0aRcXR�SaX[[X]V�Tg_TaXT]RT��WT�_^X]cTS�^dc�

CWT�0\QPbbPS^a� SXb\XbbTS� P]h� P[[TVPcX^]b� ^U� P� |aPRT� U^a� ]PcdaP[� aTb^daRTb� X]� cWT�
0aRcXR�}�0[[�0aRcXR�bcPcTb�WPeT�STR[PaTS�cWPc�cWTh�fX[[�PSWTaT�c^�cWT�D=2;>B�_a^eXbX^]b��
P]S�Pb�\^bc�̂ U�cWT�0aRcXR�>RTP]�fX[[�QT�R^eTaTS�Qh�cWT�44Ib�̂ U�TPRW�0aRcXR�bcPcT��]TPa[h�
P[[�0aRcXR�aTb^daRTb�fX[[�UP[[�d]STa�]PcX^]P[�YdaXbSXRcX^]b�

=^afPh� Xb� `dXcT� U^acd]PcT� c^� WPeT� \^bc� ^U� Xcb� 0aRcXR� cTaaXc^aXTb� XRT�UaTT� P[aTPSh��
0\QPbbPS^a�:[T_beXZ�_aTSXRcTS�P� |VaTPc� UdcdaT}� U^a� cWT� ^X[� P]S�VPb� X]Sdbcah� X]� cWT�
0aRcXR�

CWT�\PX]�caT]S�U^a�cWT�0aRcXR�2^d]RX[�Xb�cWPc�Xc�Xb�QTR^\X]V�P�\^aT�_a^\X]T]c�_[PhTa�
X]�cWT�aTVX^]��^a�Pb�cWT�0\QPbbPS^a�_dc�Xc��|P�Q^Sh�cWPc�aTP[[h�WPb�QTT]�PQ[T�c^�cPZT�
^]�]Tf�RWP[[T]VTb�Pb�cWT�0aRcXR�VTcb�\^aT�PRRTbbXQ[T�QTRPdbT�^U�cWT�\T[cX]V�^U�XRT�
P]S�Pb�\^aT�_Pac]Tab�\^eT�X]c^�cWT�0aRcXR�c^�[^^Z�U^a�^__^acd]XcXTb�}�8]�WXb�eXTf��cWT�
2^d]RX[{b�QXVVTbc�bcaT]VcW�Xb�R^]bT]bdb�QPbTS�STRXbX^]�\PZX]V�\TRWP]Xb\b��

CWT�STRXbX^]�c^�TbcPQ[XbW�P�_Ta\P]T]c�bTRaTcPaXPc�X]�Ca^\bÞ�fPb�P�WdVT�bcT_�U^afPaS��
8c� fX[[� bcPac� ^_TaPcX]V� fXcW� cT]� _a^UTbbX^]P[�\T\QTab� P]S� fX[[� P[b^� QT� P[[^RPcTS� P�
_Ta\P]T]c�QdSVTc��7T�\T]cX^]TS�cWPc�P]^cWTa�bca^]V�_^X]c�^U�cWT�0aRcXR�2^d]RX[� Xb�
cWT�bdRRTbbUd[�X]R[dbX^]�^U�X]SXVT]^db�_T^_[Tb�Pb�_Ta\P]T]c�_PacXRX_P]cb�

0\QPbbPS^a�:[T_beXZ�R[PaX
TS�cWT�V^eTa]\T]c{b�_^bXcX^]�^]�cWT�P__[XRPcX^]b�U^a�cWT�
a^[T�^U�_Ta\P]T]c�^QbTaeTab)�|=^afPh�QT[XTeTb�cWT�^QbTaeTab�WPeT�[TVXcX\PcT�X]cTaTbc�
X]�cWT�0aRcXR��P]S�fT�S^�QT[XTeT�Xc�Xb�c^�cWT�QT]T
c�̂ U�cWT�0aRcXR�2^d]RX[�P]S�cWT�bcaT]VcW�
^U� cWT� 0aRcXR� 2^d]RX[� cWPc�fT� [Tc� X]� ^QbTaeTab�}� 8U� P[[� RdaaT]c� P__[XRP]cb�fTaT� c^� QT�
PRRT_cTS��cWT�0aRcXR�2^d]RX[�f^d[S�WPeT�# �_Ta\P]T]c�̂ QbTaeTab��=^afPh�S^Tb�]^c�bTT�
W^f�PRRT_cX]V�]Tf�^QbTaeTab�f^d[S�bWXUc�cWT�QP[P]RT�fXcWX]�cWT�2^d]RX[��Pb�cWXb�fX[[�
]^c�X]RaTPbT�cWT�]d\QTa�^U�\T\QTab��CWT�0\QPbbPS^a�bcaTbbTS�cWPc�cWT�P[cTa]PcXeT�
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R^dabT�^U�PRcX^]�f^d[S�\TP]�cWPc�cW^bT�TgR[dSTS�f^d[S�[^^Z�U^a�P[cTa]PcXeT�fPhb�c^�
PSSaTbb�fWPc�cWTh�R^]bXSTa�c^�QT�cWTXa�[TVXcX\PcT�X]cTaTbcb�X]�cWT�0aRcXR�

7T�R^]R[dSTS�Qh�PSSaTbbX]V�fWPc�WT�R^]bXSTaTS� c^�WPeT�_aTeX^db[h�QTT]� cWT�\PX]�
fTPZ]Tbb�^U�cWT�0aRcXR�2^d]RX[���cWT�PQbT]RT�^U�QX]SX]V�STRXbX^]b��1dc�cWPc�WPb�]^f�
RWP]VTS��P]S�\P]h�XbbdTb�UPRX]V�cWT�0aRcXR�\XVWc�QT]T
c�Ua^\�QX]SX]V�PVaTT\T]cb�
QTcfTT]�Xcb�\T\QTab�

<a��4\\Tab^]�cWT]�cda]TS�c^� cWT�3P]XbW�aT_aTbT]cPcXeT�P]S��Qh�QaX]VX]V�PccT]cX^]�
cWT�aTRT]c�eXbXcb�^U�]^]�0aRcXR�bcPcT�^U
RXP[b�c^�cWT�0aRcXR��PbZTS�WX\�c^�bdVVTbc�b^\T�
aTPb^]b�U^a�X]RaTPbTS�X]cTaTbc�X]�cWT�aTVX^]�

klAvs A. HolM 
Danish amBassaDor to thE arctic, sEnior arctic oFFicial

0\QPbbPS^a� 7^[\� PU
a\TS� cWPc� cWT� ?aX\T�<X]XbcTa� ^U� 6aTT][P]S� P]S� cWT� 3P]XbW�
2a^f]�?aX]RT�WPS� aTRTXeTS�?aTbXST]c� ;TT�^U�B^dcW�:^aTP��7T� bPXS�P[[� 0aRcXR� XbbdTb�
PaT�aTVX^]P[�X]�]PcdaT��STP[c�fXcW�Qh�aTVX^]P[�STRXbX^]b�X]�P�aTVX^]P[�Q^Sh��7^fTeTa�WT�
bcPcTb�cWPc�cWTaT�Xb]{c�P�bX]V[T�XbbdT�cWPc�S^Tb]{c�WPeT�P�V[^QP[�X\_PRc�

7T� VPeT� cWT� TgP\_[T� ^U� cWT� ]Tf� 0aRcXR� bWX__X]V� [P]Tb��fWXRW� PaT� ^U� bcaPcTVXR� P]S�
TR^]^\XR�X]cTaTbc�c^�\P]h�0bXP]�R^d]caXTb��X]R[dSX]V�BX]VP_^aT��CPXfP]��2WX]P�P]S�
9P_P]�� 0c� cWT�\^\T]c�� $���^U�2WX]TbT� Tg_^acb� _Pbb� cWa^dVW� cWT�WTPeX[h� caPeT[[TS�
BcaPXc� ^U�<P[PRRP� QTcfTT]�<P[PhbXP� P]S� 8]S^]TbXP*� W^fTeTa�� SXeTabXUhX]V� bWX__X]V�
[P]Tb�R^d[S�QT�PSeP]cPVT^db�U^a�2WX]P�

<^aT^eTa�� cWT� STeT[^_\T]c� ^U� 0aRcXR� ^X[� P]S� VPb� aTb^daRTb� R^d[S� WPeT� _^cT]cXP[�
R^]bT`dT]RTb�U^a�cWT�<XSS[T�4Pbc�P]S�cWT�aTbc�^U�cWT�f^a[S��<X]X]V�PRcXeXcXTb�f^d[S�
WPeT�P]�TUUTRc�^]�0UaXRP]�R^d]caXTb��CWT�4da^_TP]�D]X^]�Xb�P[b^�P]�X]cTaTbcTS�_[PhTa��
_PacXRd[Pa[h� fXcW� aTVPaSb� c^� 
bWTaXTb�\P]PVT\T]c� P]S� P]� X]RaTPbT� X]� RadXbT� bWX_�
PRcXeXch�

7T]RT�cWT�X]cTaTbc�^U�]^]�0aRcXR�bcPcTb�X]�cWT�0aRcXR�Xb�cWTaTU^aT�TeXST]c�� [TVXcX\PcT�
P]S�Q^d]S�c^� X]RaTPbT��0\QPbbPS^a�7^[\�R^]R[dSTS��|FT�bPh�c^�^da�QdbX]TbbTb� X]�
cWT�:X]VS^\�^U�3T]\PaZ�cWPc�cWTh�bW^d[S�QT�PRcXeT�X]�^cWTa�_Pacb�^U�cWT�f^a[S����fT�
P[b^�cWX]Z�cWPc�cWTbT�R^d]caXTb�PaT�X]cTaTbcTS�X]�^da�_Pac�^U�cWT�f^a[S�}

<a�� 4\\Tab^]� cWT]� aPXbTS� cWT� `dTbcX^]� ^U� 6aTT][P]S{b� PS\X]XbcaPcXeT� RP_PRXch� c^�
WP]S[T�STP[X]V�fXcW�caP]b]PcX^]P[�^X[�R^\_P]XTb�P]S�cWT�fX[[X]V]Tbb�^U�6aTT][P]STab�
c^�PRRT_c�cWT�R^\X]V�RWP]VTb��7T�P[b^�f^]STaTS�PQ^dc�cWT�fPhb�cWPc�6aTT][P]S�R^d[S�
[TeTaPVT�X]cTa]PcX^]P[�X]cTaTbc�X]�cWT�0aRcXR�c^�Xcb�X]cTaTbcb�

inuuteq HolM olsen 
DEPuty ForEign ministEr oF grEEnlanD

3T_dch�5^aTXV]�<X]XbcTa�>[bT]�VPeT�P�R[TPa� aTb_^]bT� c^�<a��4\\Tab^]{b�`dTah�� |8b�
6aTT][P]S�aTPSh�U^a�cWXb�ZX]S�^U�STeT[^_\T]c.}�WT�PbZTS��|CWT�bW^ac�P]bfTa�Xb�zhTb�{}�
CWXb�Xb�b^\TcWX]V�6aTT][P]S�WPb�QTT]�f^aZX]V�^]�U^a�cWT�_Pbc�cf^�STRPSTb��fXcW�cWT�
eXTf�c^fPaSb�R^\_[TcT�bT[U�V^eTa]P]RT�

8]� ^aSTa� c^� T]bdaT� bdbcPX]PQ[T� Tg_[^XcPcX^]� ^U� Xcb� aTb^daRTb�� 6aTT][P]S� WPb� bTc� d_�
R^]bXbcT]c�aTVd[Pc^ah�bcP]SPaSb��FWT]�P__[hX]V�U^a�_Ta\Xcb�c^�\X]T�^a�SaX[[��^_TaPc^ab�
WPeT� c^� V^� cWa^dVW� P� bRaTT]X]V� _a^RTbb� P]S� Ud[
[[� RTacPX]� aT`dXaT\T]cb�� X]R[dSX]V�
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WTP[cW�P]S�bPUTch�bcP]SPaSb��T\TaVT]Rh�aTb_^]bT�_[P]b�P]S�cWTh�\dbc�bW^f�_aTeX^db�
Tg_TaXT]RT�X]�\P]PVX]V�T\TaVT]Rh�bXcdPcX^]b�cWPc�_^bT�P�cWaTPc�c^�cWT�T]eXa^]\T]c�

FXcW� TgcT]bXeT� T]eXa^]\T]cP[� P]S� QX^[^VXRP[� bcdSXTb� QTX]V� R^]SdRcTS�� bdRW�
PbbTbb\T]cb�WPeT�QTR^\T�P]�X\_^acP]c�U^d]SPcX^]�U^a�_^[XcXRP[�STRXbX^]b�̂ ]�fWTcWTa�
P]�PaTP�bW^d[S�QT�^_T]TS�d_�U^a�^X[�Tg_[^aPcX^]��3T_dch�5^aTXV]�<X]XbcTa�>[bT]�bPXS�

1TU^aT�cWT�1PU
]�1Ph�P]S�6aTT][P]S�BTP�PaTPb�fTbc�^U�3XbZ^�8b[P]S�fTaT�^_T]TS�U^a�
^X[� Tg_[^aPcX^]��P� bcaPcTVXR�PbbTbb\T]c�^U�_^cT]cXP[� T]eXa^]\T]cP[� X\_PRcb�^]� cWPc�
area had been prepared in collaboration between the 6aTT][P]S�8]bcXcdcT�^U�=PcdaP[�
resources and the 3P]XbW�=PcX^]P[�2T]caT�U^a�4]TaVh�P]S�4]eXa^]\T]c�

8]� 6aTT][P]S�� P[[� ]TRTbbPah� aTVd[PcX^]b� PaT� X]� _[PRT� P]S� P[[� ]TRTbbPah� bcdSXTb� PaT�
R^]SdRcTS�c^�T]bdaT�cWPc�]PcdaP[�aTb^daRT�TgcaPRcX^]�PRcXeXcXTb�PaT�S^]T�aTb_^]bXQ[h��
bPXS�cWT�3T_dch�5^aTXV]�<X]XbcTa�

<a��4\\Tab^]�aTRP[[TS�WXb�aTRT]c�eXbXc�c^�7T[bX]ZX�0Xa_^ac��fWXRW�WPS�[TUc�P]�X\_aTbbX^]�
^U�P�QXV� caP]b_^ac�WdQ�bd__^acX]V�5X][P]S{b�^_T]]Tbb�P]S� X]cTaTbc� X]� cWT�f^a[S��7T�
cWT]�PbZTS�cWT�5X]]XbW�aT_aTbT]cPcXeT�PQ^dc�cWT�_^bbXQ[T�fPhb�U^a�5X][P]S�c^�\PZT�
R^\\TaRXP[�VPX]b� Ua^\�cWT�STeT[^_\T]cb� X]� cWT�0aRcXR��STb_XcT�]^c�QTX]V�P�R^PbcP[�
0aRcXR�bcPcT�

HAnnu HAlinen 
Finnish amBassaDor For arctic aFFairs, sEnior arctic oFFicial

0\QPbbPS^a� 7P[X]T]� R^\\T]cTS� ^]� fWPc� WT� RP[[TS� |cWT� 5X]]XbW� _WT]^\T]^]�}�
0[cW^dVW� 5X][P]S� Xb� ]^c� X]e^[eTS� X]� ^UUbW^aT� PRcXeXcXTb� X]� cWT� 0aRcXR�� Xc� WPb� VPX]TS�
caT\T]S^db�Tg_TacXbT�X]�STP[X]V�fXcW�XRh�R^]SXcX^]b��Pb�P[[�5X]]XbW�QPhb�PaT�R^eTaTS�
Qh�XRT�X]�fX]cTa��7T�bPXS�cWPc�%���^U�XRTQaTPZTab�^_TaPcX]V�cWa^dVW^dc�cWT�f^a[S�fTaT�
QdX[c�X]�5X][P]S�

8]�PSSXcX^]��cWT�c^daXb\�bTRc^a�X]�5X]]XbW�;P_[P]S�Xb�Q^^\X]V��5X][P]S�_a^eXSTb�PQ^dc�
 �������W^cT[�QTSb�]^acW�^U�cWT�0aRcXR�2XaR[T��CWT�\X]X]V�X]Sdbcah�X]�;P_[P]S�Xb�P[b^�
STeT[^_X]V�

CWT�Sh]P\Xb\�QTcfTT]�0bXP�P]S�4da^_T�RaTPcTb�P�]TTS�U^a�]^acWTa]�bWX__X]V�[P]Tb��
P]S� aPXbTb� cWT�`dTbcX^]�^U�W^f�c^�T]bdaT�P�bdbcPX]PQ[T� X]cTVaPcX^]�^U�0bXP]�bcPcTb�
X]c^�0aRcXR�bWX__X]V�PRcXeXcXTb��5X][P]S�WPb�P[b^�QTT]�R^[[PQ^aPcX]V�fXcW�AdbbXP�fXcW�P�
U^Rdb�^]�cWT�=^acWTa]�BTP�A^dcT�

0\QPbbPS^a� 7P[X]T]� bdVVTbcTS� T]eXa^]\T]cP[� _a^cTRcX^]� P]S� bRXT]cX
R� aTbTPaRW�
R^d[S�QT�̂ cWTa�b_WTaTb�U^a�_^cT]cXP[�R^^_TaPcX^]�c^�STeT[^_�QTcfTT]�0aRcXR�BcPcTb�P]S�
0bXP]�R^d]caXTb�

<a��4\\Tab^]�cWT]�PSSaTbbTS�cWT�8RT[P]SXR�0\QPbbPS^a�PQ^dc�cWT�a^[T�^U�8RT[P]S�X]�
cWT�0aRcXR�P]S�W^f�Xc�RP]�_aTeT]c�Xcb�e^XRT�Ua^\�QTX]V�^eTabWPS^fTS�Qh�QXVVTa�_[PhTab�

HjálMAr W. HAnnesson 
icElanDic amBassaDor to thE arctic

8RT[P]S�Xb�[^RPcTS�Pc�P]�̂ RTP]XR�Ra^bba^PSb�X]�cWT�7XVW�=^acW��0\QPbbPS^a�7P]]Tbb^]�
bcPcTS�� 8c� Xb�P�R^PbcP[�bcPcT�cWPc� Xb�P]�PRcXeT� X]cTa]PcX^]P[�_[PhTa��QTX]V�_Pach�c^�cWT�
=^aSXR�2^^_TaPcX^], natO, eea���P]S�]^f�Xc�Xb�P]�P__[XRP]c�c^�PRRTST�c^�cWT�4D�
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7T�bPXS�cWPc�Q^cW�cWT�0aRcXR�bcPcTb�P]S�^cWTa�PRc^ab� X]cTaTbcTS� X]�cWT�0aRcXR�WPeT�P�
R^\\^]�X]cTaTbc�X]�bcPQX[Xch�X]�cWT�aTVX^]��|CWT�\X[XcPaXiPcX^]�̂ U�cWT�PaTP�\dbc��̂ U�R^dabT��
QT�_aTeT]cTS�Qh�P[[�\TP]b��X]R[dSX]V�bcaT]VcWT]X]V�\dcdP[�cadbc�P]S�R^]
ST]RT�TeT]�
UdacWTa�cWP]�WPb�P[aTPSh�QTT]�S^]T�c^�P�VaTPc�STVaTT�}�bPXS�cWT�0\QPbbPS^a�

7T�P__a^eTS�^U�cWT�VaPSdP[�aTU^a\�^U�cWT�0aRcXR�2^d]RX[�P]S�]^cTS�cWPc�Xc�WPS�|R^\T�^U�
PVT}�P]S�bW^d[S�]^f�QT�X]RaTPbX]V[h�\^eX]V�c^fPaSb�cPZX]V�R^]RaTcT�PRcX^]b�

8RT[P]S��W^fTeTa��WPb�b^\T�aTbTaePcX^]b�R^]RTa]X]V�cWT�|0aRcXR�5XeT}�\TTcX]Vb��1TX]V�
P�R^PbcP[� bcPcT� cWPc�QPbTb� Xcb� [XeT[XW^^S�^]� cWT�]^acWTa]�\PaX]T� aTb^daRTb�� 8RT[P]S�
QT[XTeTb�cWPc�cWT�SXbRdbbX^]b�bW^d[S�X]R[dST�P[[�R^PbcP[�bcPcTb�

0[cW^dVW�cWT�0aRcXR�2^d]RX[�Xb�Tg_TaXT]RX]V�cWT�bca^]V�X]�dT]RT�^U�]^]�0aRcXR�bcPcTb�
P]S�^aVP]XiPcX^]b��P]h�XSTP�^U�V[^QP[�V^eTa]P]RT�^U�cWT�aTVX^]�bW^d[S�QT�SXb\XbbTS��
CWT�D]XcTS�=PcX^]b�2^]eT]cX^]�^]�cWT�;Pf�^U�cWT�BTP��D=2;>B��Xb�P�R^\_aTWT]bXeT�
UaP\Tf^aZ�� bPXS� cWT� 0\QPbbPS^a�� CWT� 0aRcXR� Xb� Ud]SP\T]cP[[h� SXUUTaT]c� Ua^\� cWT�
0]cPaRcXR�P]S�S^Tb�]^c�aT`dXaT�P�bX\X[Pa�V[^QP[�caTPch�

<a��4\\Tab^]�cWT]�cda]TS�c^�cWT�DB�BcPcT�3T_Pac\T]c�aT_aTbT]cPcXeT�c^�R^\\T]c�̂ ]�
cWT�DB�b^\TcX\Tb�bTT\X]V�c^�QT�P�aT[dRcP]c�_[PhTa�X]�cWT�0aRcXR�P]S�c^�PbZTS�WTa�U^a�
P]�d_SPcT�^]�cWT�bcPcT�^U�aPcX
RPcX^]�^U�D=2;>B�X]�cWT�DB�2^]VaTbb�

cAroline broun
Economic oFFicEr For EnvironmEnt, sciEncE anD tEchnology, unitED 
statEs mission to thE EuroPEan union

<b�� 1a^d]� aTb_^]STS� c^� cWT� _Tab_TRcXeT� ^U� cWT� DB� QTX]V� |aT[dRcP]c}� c^� T]VPVT�
X]� cWT�0aRcXR�Pb� |\XbVdXSTS}�P]S�bPXS� cWPc� cWT�R^d]cah{b� R^\\Xc\T]c� c^� cWT� aTVX^]�
fPb� TeXST]c�� 7X[[Pah� 2[X]c^]� QTRP\T� cWT� 
abc� DB� BTRaTcPah� ^U� BcPcT� c^� PccT]S� ^]T�
^U� cWT�0aRcXR�2^d]RX[�\X]XbcTaXP[�\TTcX]Vb� X]�=ddZ� X]�<Ph�!�  ��fWXRW�bTc� cWT�c^]T�
U^a�>QP\P�0S\X]XbcaPcX^]��BWT�\T]cX^]TS�DB�R^\\Xc\T]c�c^�cWT�0aRcXR�fPb�bca^]V�
SdaX]V�cWT�1dbW�0S\X]XbcaPcX^]�Pb�fT[[��1^cW�AT_dQ[XRP]b�P]S�3T\^RaPcb�bd__^ac�DB�
R^\\Xc\T]c�c^�cWT�0aRcXR�

CWT�DB�Xb�X]e^[eTS�X]�SXbRdbbX^]b�^]�R[X\PcT�RWP]VT��\PaXcX\T�T\XbbX^]b��bTPaRW�P]S�
aTbRdT�PVaTT\T]cb�P]S�\PaX]T�^X[�b_X[[�aTb_^]bT�_[P]b��CWTh�PaT�P[aTPSh�_[P]]X]V�cWT�
UdcdaT�DB�RWPXa\P]bWX_�^U�cWT�0aRcXR�2^d]RX[��fWXRW�cWTh�fX[[�cPZT�^eTa�Ua^\�2P]PSP�
X]�!� $�

<b��1a^d]�PSSTS�cWPc�cWTaT�Xb�PVaTT\T]c�P\^]V�cWT�>QP\P�0S\X]XbcaPcX^]��cWT�DB�
\X[XcPah�P]S�QdbX]TbbTb�^]� cWT�]TTS� c^� aPcXUh�D=2;>B��BWT�bPXS� cWTh�PaT�P[[� |P�QXc�
�PQQTaVPbcTS}�Pc�cWT�aTbXbcP]RT�^U�RTacPX]�\T\QTab�^U�cWT�DB�2^]VaTbb�c^�aPcXUh�cWT�
caTPch�

<a�� 4\\Tab^]{b� ]Tgc� `dTbcX^]�� fWXRW� fPb� SXaTRcTS� Pc� cWT� aT_aTbT]cPcXeT� Ua^\�
cWT� 4da^_TP]� 4gcTa]P[� 0RcX^]� BTaeXRT�� U^RdbTS� ^]� cWT� 4D{b� P\QXcX^]� c^� QTR^\T� P�
_Ta\P]T]c�^QbTaeTa�X]�cWT�0aRcXR�2^d]RX[��7T�fP]cTS�c^�Z]^f�fWPc�cWT�4D�R^d[S�QaX]V�
c^�cPQ[T�
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GunnAr WieGAnd 
DirEctor For russia, EastErn PartnErshiP, cEntral asia, rEgional 
cooPEration anD oscE at thE EuroPEan ExtErnal action sErvicE.

<a��FXTVP]S�bcPcTS�cWPc�cWT�0aRcXR�Xb�bcaPcTVXR�c^�4D�_^[XRh\PZX]V��7T�bPXS�cWXb�fPb�
TgT\_[X
TS�Qh�cWT�aTRT]c�eXbXcb�^U�7XVW�AT_aTbT]cPcXeT�2PcWTaX]T�0bWc^]�c^�cWT�7XVW�
=^acW�

CWT�4D�fP]cb� c^�QT�T]VPVTS� X]�PaTPb�fWTaT� Xc� Xb� R^\_TcT]c�P]S�RP]�R^]caXQdcT� c^�
aTbTPaRW�_a^VaP\\Tb��BX]RT�!��&��cWT�Q[^R�WPb�X]eTbcTS�\^aT�cWP]�n� �QX[[X^]�c^fPaSb�
cWT�STeT[^_\T]c�^U� cWT�b^RXP[�� TR^]^\XR�P]S�T]eXa^]\T]cP[�_^cT]cXP[� ^U� cWT�0aRcXR�
aTVX^]�

|FWPc�fT�QT[XTeT� cWT�4D{b� R^]caXQdcX^]� RP]�QT� Xb� c^� VTc� cWT�QP[P]RT� aXVWc�QTcfTT]�
\TTcX]V� cWT� RWP[[T]VT� ^U� bPUTVdPaSX]V� cWT� T]eXa^]\T]c�� fWX[T� T]bdaX]V� cWT�
bdbcPX]PQ[T�STeT[^_\T]c�^U�cWT�aTVX^]�}�WT�bPXS�

7T�aT\X]STS�cWT�PdSXT]RT�cWPc�cWaTT�0aRcXR�bcPcTb� �P]S�_^bbXQ[h�P� U^dacW� XU� 8RT[P]S�
Y^X]b�cWT�4D��PaT�4D�\T\QTa�bcPcTb��4da^_TP]�X]cTaTbc�P]S�X]e^[eT\T]c�X]�cWT�0aRcXR�
Xb�]^c�P�]Tf�_WT]^\T]^]��CWT�4D�Xb�STcTa\X]TS�c^�\PZT�P�_^bXcXeT�R^]caXQdcX^]�c^�cWT�
aTVX^]{b�bdbcPX]PQ[T�STeT[^_\T]c�

CWT�4D�WPb�aTRT]c[h�R^]R[dSTS�P]�PVaTT\T]c�fXcW�2WX]P�^]�P�Y^X]c�0aRcXR�_a^YTRc�P]S�
X]cT]Sb�c^�R^]cX]dT�\PX]bcaTP\X]V�bcaPcTVXR�R^^_TaPcX^]�fXcW�Xcb�0aRcXR�_Pac]Tab�

DISCUSSION

0bb^RXPcT�?a^UTbb^a�^U�2^_T]WPVT]�1dbX]Tbb�BRW^^[�9T__T�BcaP]SbQXTaV�f^]STaTS�XU�
cWTaT�fPb�aTP[[h�]^cWX]V�b_TRXP[�PQ^dc�cWT�0aRcXR��VXeT]�cWT�UPRc�cWPc�cWT�0aRcXR�̂ U
RXP[b�
WPS�Ydbc�PbbdaTS�TeTah^]T�^U�cWT�bcPQX[Xch�cWPc�cWT�aTVX^]�fPb�T]Y^hX]V��7P]b�1^[bRWTa�
^U�cWT�0aRcXR�=6>�5^ad\�TRW^TS�cWXb�`dTbcX^])�XU�P[[�fPb�d]STa�R^]ca^[��fWPc�fPb�cWT�
]TTS�U^a�TeTah^]T�c^�QT�cWTaT.

0\QPbbPS^a�:[T_beXZ�aT_[XTS�cWPc�cWT�]TTS�c^�PccT]S�bdRW�\TTcX]Vb�fPb�bcX_d[PcTS�
Qh�cWT�]TTS�c^�VXeT�_Tab_TRcXeTb��R^aaTRc�\XbR^]RT_cX^]b�P]S�P]bfTa�`dTbcX^]b��CWT�
0aRcXR� bcPcTb�� WT� bPXS�� PaT� R^\\XccTS� c^�\P]PVX]V� cWT� aTVX^]� X]� P� bdbcPX]PQ[T�P]S�
aTb_^]bXQ[T�fPh��P]S�WPeT�cWT�X]bcad\T]cb�c^�S^�b^��0\QPbbPS^a�;X]S�b_TRX
TS�cWPc�
Ua^\�P�[TVP[�_^X]c�^U�eXTf��cWX]Vb�PaT�`dXcT�R[TPa��Qdc�cWTaT�Xb�daVT]c�]TTS�U^a�PRcX^]��
Pb�cWT�0aRcXR�Xb�RWP]VX]V�P]S�Xc�Xb�X\_^acP]c�c^�bTT�cWT�XbbdTb�Ua^\�cWT�_a^b_TRc�^U�cWT�
_T^_[T�[XeX]V�X]�cWT�=^acW��0\QPbbPS^a�7^[\�UdacWTa�R[PaX
TS�cWPc�^]T�^U�cWT�aTPb^]b�
c^� QT� cWTaT� fPb� c^� RP[\� cWX]Vb� S^f]� P� QXc�� Pb� b^\T� aTbTPaRWTab�� WT� bPXS�� [XZT� c^�
SaP\PcXiT�cWT�bXcdPcX^]��=^�R^d]cah�RP]�STP[�fXcW�cWXb�UaPVX[T�T]eXa^]\T]c�^]�Xcb�^f]*�
cWTaT�Xb�]TTS�U^a�R^^_TaPcX^]�P]S�SXbRdbbX^]��WT�bPXS��0\QPbbPS^a�?[d]ZTcc�bPXS�WT�
SXS�]^c�bTT�W^f�^]T�R^d[S�PaVdT�cWPc�cWT�0aRcXR�fPb�]^c�b_TRXP[��7T�SaTf�P�SXUUTaT]RT�
QTcfTT]�bPX[X]V�X]�cWT�=^acW�P]S�RadXbX]V�X]�cWT�<TSXcTaaP]TP]�BTP��|8c�Xb�R[TPa[h�]^c�
zQdbX]Tbb� Pb� dbdP[�{}� WT� aT\PaZTS�� 0\QPbbPS^a�7P]]Tbb^]�STbRaXQTS� W^f� b_TRXP[�
cWT�aTVX^]�Xb��RXcX]V�TgP\_[Tb�^U�cWT�SXU
Rd[cXTb�cWPc�RadXbT�bWX_b�UPRTS�X]�AThZYPeXZ�X]�
bd\\Ta�!� !�QTRPdbT�^U�fWPc�fPb�U^a�cWT�[^RP[b�|P�b[XVWc�fX]S�}�0\QPbbPS^a�7P[X]T]�
]^cTS�cWPc�0aRcXR�R^^_TaPcX^]�Xb�aT[PcXeT[h�]Tf��cWT�0aRcXR�2^d]RX[�WPeX]V�QTT]�U^d]STS�
^][h�X]� ((%��8c�Xb�]^f�QTX]V�VaPSdP[[h�aTU^a\TS�X]c^�P]�X]cTa]PcX^]P[�^aVP]XiPcX^]�P]S�
Xc�Xb�]TRTbbPah�c^�[^^Z�Pc�Xcb�a^[T�X]�cWT�V[^QP[�R^]cTgc��

4X]Pa� BeT]SbT]� Ua^\� cWT� 8]bcXcdcT� ^U� <PaX]T� ATbTPaRW� X]� =^afPh said it was 

R^]caPSXRc^ah�c^�bPh�^]�^]T�WP]S�c^�R[PX\�P�R^]RTa]�U^a�cWT�T]eXa^]\T]c�P]S�V[^QP[�
fPa\X]V��fWX[T�^]�cWT�^cWTa�WP]S�_[P]]X]V�c^�X]RaTPbT�^X[�P]S�VPb�TgcaPRcX^]�X]�cWT�
0aRcXR�

0\QPbbPS^a�:[T_beXZ�aTb_^]STS�cWPc�cWT�̀ dTbcX^]�fPb�|WXVW[h�_^[XcXRP[�}�7T�f^]STaTS��
aWTc^aXRP[[h��XU�R^d]caXTb�bW^d[S�U^aUTXc�cWTXa�^UUbW^aT�fTP[cW��^a�cah�c^�TgcaPRc�Xc�fXcW^dc�
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_a^SdRX]V� 2>!� T\XbbX^]b�� 0]� P[cTa]PcXeT� XSTP� \XVWc� QT� c^� X]eTbc� X]� aTbTPaRW� ^]�
\TcW^Sb�^U�^X[�P]S�VPb�TgcaPRcX^]�fXcW�]^�2>!�T\XbbX^]b��WT�bPXS��Qdc�bdRW�XSTP�f^d[S�
QT�eTah�P\QXcX^db�

0� VT]c[T\P]� Ua^\� cWT� PdSXT]RT� R^\\T]cTS� cWPc� cWT� V^P[� c^� [X\Xc� PeTaPVT� V[^QP[�
cT\_TaPcdaT� aXbT� c^�! 2�fPa\X]V�fPb�P[aTPSh�]^c�QTX]V�\Tc��P]S�SdT� c^� cWT�0aRcXR�
P\_[X
RPcX^]�TUUTRc��cWXb�caP]b[PcTS�X]c^�P�%�& 2�cT\_TaPcdaT�X]RaTPbT�X]�cWT�0aRcXR�

0\QPbbPS^a�;X]S�Tg_[PX]TS�cWPc�cWT�0aRcXR�Xb�X]STTS�fPa\X]V�d_�cfXRT�Pb�UPbc�Pb�cWT�
aTbc�^U�cWT�f^a[S��CWTaTU^aT��P�#�$ 2�fPa\X]V�cPaVTc�WPb�QTT]�bTc�U^a�cWT�0aRcXR��CWT�
0aRcXR�2^d]RX[�Xb�cahX]V�c^�aTSdRT�bW^ac�cTa\�R[X\PcT�U^aRX]V�\TRWP]Xb\b�bdRW�Pb�Q[PRZ�
RPaQ^]�T\XbbX^]b�Pb�fT[[�Pb�STbXV]�PSP_cPcX^]�\TPbdaTb�U^a�cW^bT�[XeX]V�X]�cWT�aTVX^]��
CWT�0aRcXR�Xb�caP]bU^a\X]V��cWT�0\QPbbPS^a�PS\XccTS��0RR^aSX]V�c^�0<0?�TbcX\PcTb��
X]�"��#��hTPab�cWTaT�fX[[�QT�]^�bd\\Ta�bTP�XRT��<a��4\\Tab^]�P[b^�R^\\T]cTS�^]�
cWT�! 2�fPa\X]V�[X\Xc��bPhX]V�cWPc�eTah�UTf�bcX[[�QT[XTeT�cWPc�Xc�RP]�PRcdP[[h�QT�\Tc��8U�
cWXb�V[^QP[�cPaVTc�Xb�]^c�\Tc��cWT]�cWT�0aRcXR�R^d[S�QT�^]�P�$�% 2�fPa\X]V�caPYTRc^ah�

4cWP]�1X[Qh�Ua^\�CW^\b^]�ATdcTab�PbZTS�W^f�4D�aTVd[PcX^]b�R^d[S�\PZT�P�SXUUTaT]RT�
X]�cWT�0aRcXR�

<a��FXTVP]S�aT_[XTS�cWPc�cWT�4D��QTX]V�P]�PRcXeT�_a^_^]T]c�X]�cWT�
VWc�PVPX]bc�R[X\PcT�
RWP]VT��R^d[S�bWPaT�Xcb�aTVd[Pc^ah�Tg_TaXT]RT�fXcW�^cWTa�bcPcTb�XU�VaP]cTS�_Ta\P]T]c�
^QbTaeTa� bcPcdb� ^]� cWT� 0aRcXR� 2^d]RX[�� 0\QPbbPS^a� 7P[X]T]� PSSTS� cWPc� cWT� 4D{b�
_aTbT]RT�^]�cWT�2^d]RX[�R^d[S�^_T]�d_�X]cTaTbcX]V�Y^X]c�aTbTPaRW�^__^acd]XcXTb�P]S�
U^bcTa�T]WP]RTS�SXP[^VdT�fXcW�^cWTa�0aRcXR�_[PhTab�

9Üa]�CWXTST� Ua^\�BPX]c�?TcTabQdaV�BcPcT�D]XeTabXch�PbZTS�fWPc�fPb�QTX]V�S^]T� c^�
WPa\^]XiT�aTVd[PcX^]b�U^a�[XRT]bX]V�U^aTXV]�eTbbT[b�

0\QPbbPS^a�;X]S�aT_[XTS�cWPc�cWTaT�fPb�X]STTS�P�]TTS�c^�cWX]Z�PQ^dc�W^f�c^�X\_a^eT�
XRTQaTPZTa�aTVXbcaPcX^]��^]�TXcWTa�P�QX[PcTaP[�^a�V[^QP[�[TeT[�

BcTUUT]�FTQTa�^U�cWT�4D�0aRcXR�5^ad\�Qa^dVWc�d_�cWT�!��hTPa�_Tab_TRcXeT�^]�0aRcXR�
STeT[^_\T]c� P]S� f^]STaTS� W^f� cWXb� UdcdaT� f^d[S� [^^Z� ^]RT� ]Tf� _[PhTab� VTc�
X]e^[eTS��7T�P[b^�\T]cX^]TS�P�_aTbT]cPcX^]�VXeT]�Qh�P�aT_aTbT]cPcXeT�Ua^\�cWT�World 

FX[S[XUT� 5d]S� �FF5�� X]� P� aTRT]c� 4D� 0aRcXR� 5^ad\� \TTcX]V� fWXRW� \T]cX^]TS� cWPc�
0aRcXR�QX^SXeTabXch� Xb�V^X]V�c^�RWP]VT�SaP\PcXRP[[h��Pb�fT[[�Pb�P�_aTbT]cPcX^]�Qh�cWT�
U^a\Ta�SXaTRc^a�^U�cWT�nansen Institute���fWXRW�T]eXbX^]TS�cWT�0aRcXR�QTR^\X]V�P�]Tf�
<TSXcTaaP]TP]�^a�\PaT�]^bcad\�

0\QPbbPS^a�:[T_beXZ� bcaTbbTS� cWT�]TTS� c^�ST\hbcXUh� cWT�0aRcXR�� 0RRTbb� c^�]PcdaP[�
aTb^daRTb��]Tf�bWX__X]V�a^dcTb��P]S�^cWTa�]Tf�^__^acd]XcXTb�PaT�^_T]X]V�d_� X]�cWT�
0aRcXR��2[X\PcT�RWP]VT�RP]]^c�QT�STP[c�fXcW�^eTa]XVWc��WT�bPXS��1dc�X]�cWT�\TP]cX\T��
PSP_cPcX^]�\TPbdaTb�\dbc�QT�_dc�X]�_[PRT�

3T_dch� 5^aTXV]� <X]XbcTa� >[bT]� PVaTTS� fXcW� cWT� X\_^acP]RT� ^U� R^\X]V� d_� fXcW�
PSP_cPcX^]�\TPbdaTb��fWX[T�0\QPbbPS^a�7^[\�bcPcTS�cWPc�R^^_TaPcX^]�Xb�]TRTbbPah�
P]S�cWPc�cWTaT�Xb�b^\T�Va^d]S�U^a�^_cX\Xb\��

0\QPbbPS^a�?[d]ZTcc�R^\\T]cTS�cWPc�cWTaT�PaT�\P]h�^eTa[P__X]V�XSTPb��P]S�WT]RT�
P�]TTS�U^a�R^^_TaPcX^]��|CWT�f^a[S�Xb�RWP]VX]V�eTah�`dXRZ[h��P]S�b^�Xb�cWT�=^acW�}�WT�
bPXS�

0\QPbbPS^a�7P]]Tbb^]� aTRP[[TS�WXb� Tg_TaXT]RT�^U� caPeT[[X]V� c^�=d]Pedc� cT]� hTPab�
QTU^aT�fWT]�WT�fPb�0\QPbbPS^a�^U�8RT[P]S�c^�2P]PSP��SdaX]V�fWXRW�WT�cP[ZTS�c^�cWT�
[^RP[�_T^_[T�P]S�U^d]S�^dc�cWPc�cWTh�fTaT�P[aTPSh�UTT[X]V�cWT�RWP]VT��0UcTa�cWPc��Pb�
0\QPbbPS^a�̂ U�8RT[P]S�c^�cWT�D]XcTS�=PcX^]b��WT�WPS�SXbRdbbX^]b�fXcW�aT_aTbT]cPcXeTb�
^U�b\P[[� Xb[P]S�bcPcTb� cWPc�fTaT� X]�SP]VTa�^U�Sa^f]X]V�� |FT�PaT�P[[� X]� cWXb� c^VTcWTa�
V[^QP[[h�}�WT�R^]R[dSTS�
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CWTaT�fPb�P�R^\\T]c�Ua^\�P�[PSh�X]�cWT�PdSXT]RT�fW^�bPXS�cWPc��STb_XcT�P[[�cWT�aTbTPaRW�
V^X]V� ^]� X]� cWT� 0aRcXR�� cWTaT� fPb� bcX[[� c^^� [Xcc[T� X]U^a\PcX^]� U^a� TUUTRcXeT� STRXbX^]�
\PZX]V�c^�QT�\PST��0]^cWTa�[PSh�Tg_aTbbTS�cWT�eXTf�cWPc�cWT�_P]T[�fPb�\X]X\XiX]V�
cWT�XbbdT�^U�WPeX]V�c^�WP]S[T�Q^cW�]PcdaP[�aTb^daRT�Tg_[^XcPcX^]�P]S�R[X\PcT�RWP]VT�

0]SaTPb� ¾bcWPVT]� ^U� cWT� =^acW� =^afPh� 4da^_TP]� >U
RT� X]`dXaTS� W^f� Xc�\XVWc� QT�
_^bbXQ[T�c^�X]R[dST�]^c�^][h�X]SXVT]^db�_T^_[Tb��Qdc�P[b^�aTVX^]P[�P]S�[^RP[�_^[XcXRXP]b�
X]�cWT�SXbRdbbX^]b��Pb�cWT�4da^_TP]�_Pac�Xb�\^aT�_^_d[PcTS�R^\_PaTS�c^�^cWTa�_Pacb�
^U�cWT�0aRcXR�

9T]b�1^hT�^U�A^hP[�0aRcXR�;X]T�PbZTS�XU�cWT�_P]T[�UT[c�cWPc�T]^dVW�fPb�QTX]V�S^]T�c^�
_dbW�U^a�cWT�STeT[^_\T]c�P]S�aPcX
RPcX^]�^U�cWT�?^[Pa�2^ST�

;XXbP�7^[\QTaV�^U� cWT�BÇ\X�4SdRPcX^]� 8]bcXcdcT� X]�5X][P]S� X]`dXaTS�PQ^dc�_aPRcXRP[�
b^[dcX^]b�c^�_a^cTRcX]V�cWT�aXVWcb�P]S�caPSXcX^]b�^U�X]SXVT]^db�_T^_[Tb�

0\QPbbPS^a�7P[X]T]�bPXS� cWPc�P[[�bcPcTb�PVaTT�^]�cWT�?^[Pa�2^ST�P]S� Xc� Xb�^][h� cWT�
cTRW]XRP[XcXTb�cWPc�aT\PX]�c^�QT�b^[eTS*�WT�W^_Tb�cWTbT�RP]�QT�aTb^[eTS�X]�cWT�]Tgc�cf^�
hTPab��7T�PSSTS�cWPc�cWT�bXcdPcX^]�^U�cWT�BÇ\X�_T^_[T�X]�=^afPh��BfTST]��5X][P]S�P]S�
AdbbXP�fPb�SXUUTaT]c�X]�TPRW�R^d]cah��CWTaT�PaT�BÇ\X�_Pa[XP\T]cb�X]�=^afPh��BfTST]�
P]S�5X][P]S��P]S�P�R^\\^]�U^ad\��BÇ\X�2^d]RX[�TgXbcb��3XbRdbbX^]b�^]�P�=^aSXR�BÇ\X�
R^]eT]cX^]�WPeT�P[b^�QTVd]�

0a]X� B]PTePaa� ^U� cWT� D=� ATVX^]P[� 8]U^a\PcX^]� 2T]caT� �D=A82�� U^a� FTbcTa]� 4da^_T��
R^\\T]cTS�^]�cWT�|D=�[TS�f^a[S}�_^[XRh�^U�=^afPh��f^]STaX]V�W^f�=^afPh�R^d[S�QT�
\PZX]V�aTR^\\T]SPcX^]b�c^�cWT�aTbc�^U�cWT�f^a[S�Qdc�Pc�cWT�bP\T�cX\T�QT�|QPU�TS}�Qh�
^dcbXST�PccT]cX^]�QTX]V�_PXS�c^�cWT�0aRcXR��

0\QPbbPS^a� :[T_beXZ� aTb_^]STS� Qh� bPhX]V� cWPc� =^afPh� Xb� P� bca^]V� _a^_^]T]c� ^U�
^QbTaeTab� P]S� R^^_TaPcX^]� fXcWX]� cWT� 0aRcXR� 2^d]RX[� P]S� cWT� 1PaT]cb� 4da^�0aRcXR�
2^d]RX[��

0\QPbbPS^a� ;X]S� R^]R[dSTS� cWT� bTbbX^]�� aT\PaZX]V� cWPc� cWTaT� WPS� QTT]� P� V^^S�
SXbRdbbX^]��P]S�cWPc�cWTaT�Xb�a^^\�U^a�UdacWTa�SXbRdbbX^]b�SdaX]V�cWT�aT\PX]STa�^U�cWT�
0aRcXR�5dcdaTb�Bh\_^bXd\�



Arctic Futures SYMPOSIUM 2012 fInal rePOrt / 19

C74�5DCDA4�>5�4=4A6H�
A4B>DA24B�8=�C74�0A2C82

MODeratOr:  

bernArd W. Funston 
chair, canaDian Polar commission

>_T]X]V�cWT�bTbbX^]��<a��5d]bc^]�R^\\T]cTS�cWPc�cWT�f^aS�|T]TaVh}�Xb�P[[�X]R[dbXeT��
P]S� cWTaTU^aT� cWT� SXbRdbbX^]� bW^d[S� U^Rdb� ]^c� Ydbc� ^]� U^bbX[� UdT[b�� Qdc� P[b^� ^]�
aT]TfPQ[T�T]TaVh��D]STa[X]X]V� cWT� X\_^acP]RT�^U�T]TaVh� X]�Wd\P]� [XUT��WT�RP[[TS� Xc�
cWT�|R^a]Tabc^]T�^U�RXeX[XiPcX^]�}�7T�SaTf�P�SXbcX]RcX^]�QTcfTT]�^]bW^aT�P]S�^UUbW^aT�
PRcXeXcXTb�P]S�]^cTS�cWPc�\^bc�aT_^acb�^]�0aRcXR�T]TaVh�aTb^daRTb�aTUTa�c^�^X[�P]S�VPb�
Tg_[^aPcX^]�P]S�Tg_[^XcPcX^]��7T�VPeT�TgP\_[Tb�^U�b^\T�^U�cWT�\PY^a�^]V^X]V�_a^YTRcb�
X]�7P\\TaUTbc�^UU�cWT�=^afTVXP]�R^Pbc��X]�cWT�?TRW^aP�BTP�X]�]^acWTa]�AdbbXP��P]S�X]�
cWT�1TPdU^ac�BTP�^UU�0[PbZP��X]�_PacXRd[Pa�Pc�?adSW^T�1Ph�

7T�P[b^�]^cTS�cWPc�cWT�!��'�DB�6T^[^VXRP[�BdaeTh�TbcX\PcTb�^U�d]SXbR^eTaTS�^X[�P]S�
VPb� aTb^daRTb� X]� cWT� 0aRcXR� Xb� ^UcT]� cWT�
VdaT� TeTah^]T� U^RdbTb� ^]�� X]bcTPS� ^U� cWT�
aTb^daRTb�cWPc�WPeT�QTT]�U^d]S�P]S�TgcaPRcTS�b^�UPa�

<a��5d]bc^]�bdVVTbcTS�cWaTT�XbbdTb�c^�SXbRdbb�SdaX]V�cWT�R^dabT�^U�cWT�bTbbX^])

~� CWT�X\_PRc�^U�cWT�bWP[T�aTe^[dcX^]�^]�cWT�^X[�P]S�VPb�_a^SdRcX^]*

~� 0[cTa]PcXeT�T]TaVh�b^daRTb�P]S�^_cX^]b�U^a�_T^_[T�X]�b\P[[�R^\\d]XcXTb*

~� CWT�0aRcXR�]^c�Ydbc�Pb�P]�T]TaVh�_a^SdRTa��Qdc�P[b^�Pb�P]�T]TaVh�R^]bd\Ta�

cHArles eMMerson 
sEnior rEsEarch FEllow For thE EnErgy, EnvironmEnt anD DEvEloPmEnt 
ProgrammE at chatham housE

risK insights rePort: beneFits oF drilling worth the risKs?

<a��4\\Tab^]�\T]cX^]TS�cWT�aTRT]c�aTR^\\T]SPcX^]b�^U�cWT�4da^_TP]�?Pa[XP\T]c�
P]S� cWT�D:�?Pa[XP\T]c to halt all oil production in the arctic as well as the arctic 

RP\_PXV]� ^U� 6aTT]_TPRT� Pb� TeXST]RT� ^U� cWT� X]RaTPbX]V� _^[XcXRP[� cT\_TaPcdaT�
bdaa^d]SX]V�T]TaVh�_a^SdRcX^]�X]�cWT�0aRcXR��CWT�PRcdP[�_XRcdaT�Xb�|\dRW�\^aT�\XgTS�}�
WT� bPXS�CWTaT�WPb�QTT]�^QeX^db�_a^VaTbb� X]� cWT�b_WTaT�^U�0aRcXR� T]TaVh� aTb^daRTb)�
bTeTaP[�\PY^a�STP[b�X]�cWT�AdbbXP]�0aRcXR�Pb�fT[[�Pb�PRcXeT�[XRT]bX]V�X]�cWT�1PaT]cb�BTP��
1dc�Pc�cWT�bP\T�cX\T��bTeTaP[�_a^YTRcb���X]R[dSX]V�cWT�Tg_P]bX^]�^U�cWT�B]ÞWeXc�VPb�

T[S�^UU�=^afPh�^a�cWT�STeT[^_\T]c�^U�cWT�BWc^Z\P]�VPb�
T[S�X]�AdbbXP���WPeT�QTT]�
bWT[eTS��0[cW^dVW� Xc� Xb�bPXS�cWPc�0aRcXR�aTb^daRT�Tg_[^XcPcX^]� X]�cWT�0aRcXR� Xb�R^\X]V�
R[^bTa�P]S�R[^bTa��P[[�cWT�\PY^a�_a^YTRcb�P[fPhb�bTT\�c^�QT�
eT�^a�cT]�hTPab�PfPh�

FXcW�bdRW�P�\XgTS�_XRcdaT�̂ ]�̂ ]T�WP]S�P]S�V[^QP[�d]RTacPX]cXTb�̂ ]�cWT�UdcdaT�̂ U�V[^QP[�
T]TaVh�]TTSb�^]�cWT�^cWTa�� XU�0aRcXR�STeT[^_\T]c�Tg_P]Sb�Pc�P[[�� Xc�fX[[�QT�b[^f��<a��
4\\Tab^]�R^]R[dSTS��3Tb_XcT�cWT�TbcX\PcTb�^U�d]SXbR^eTaTS�T]TaVh�aTb^daRTb�X]�cWT�
aTVX^]��U^a�WX\�cWT�ZTh�f^aS�aT\PX]b�|d]SXbR^eTaTS�}�CWTbT�_^cT]cXP[�aTb^daRTb�PaT�
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[XZT[h�c^�QT�Tg_T]bXeT�c^�TgcaPRc�P]S�fX[[�X]e^[eT�TR^]^\XR��T]eXa^]\T]cP[�P]S�_^[XcXRP[�
aXbZb��AXbZ�^__^acd]Xch�bcdSXTb�bW^d[S�QT�R^]SdRcTS�QTU^aT�]Tf�eT]cdaTb�PaT�bcPacTS��
WT�PaVdTS�

<a��4\\Tab^]�cWT]�_^X]cTS�^dc�cWPc�cWT�0aRcXR� Xb�]^c�d]XU^a\*�aPcWTa� Xc�R^]bXbcb�^U�
bTeTaP[�_Pacb�fXcW�SXUUTaT]c�]PcdaP[�R^]SXcX^]b��SXUUTaT]c�aXbZ�P]S�aTfPaS�bXcdPcX^]b��
P]S� SXUUTaT]c� bcaPcTVXR� P]S� _^[XcXRP[� \^cXePcX^]b�� 5^a� TgP\_[T� X]� AdbbXP�� ^X[� P]S�
VPb� STeT[^_\T]c� Xb� |TbbT]cXP[� c^� b^RXP[� bcPQX[Xch� X]� cWPc� R^d]cah*� Xc{b� P[b^� TbbT]cXP[�
c^�VT^_^[XcXRP[�_^fTa�Pb�bTT]�Qh� cW^bT�fW^�ad]�AdbbXP�}� 8]� cWT�DB�� X]�R^]caPbc�� cWT�
]PcX^]P[� PaVd\T]cb�PaT�`dXcT�fTPZ��?a^SdRcX^]�ST_T]Sb�^]�fWTcWTa� cWT�TR^]^\XR�
QT]T
cb�\PcRW� cWT�_^cT]cXP[� aXbZb�� 8]�6aTT][P]S��TeT]�P� aT[PcXeT[h�b\P[[�P\^d]c�^U�
^X[�_a^SdRcX^]�f^d[S�caP]bU^a\�TR^]^\XR�P]S�_^[XcXRP[�^__^acd]XcXTb�U^a�cWT�R^d]cah�

<a��4\\Tab^]�X]bXbcTS�cWPc�_dccX]V�P�Q[P]ZTc�QP]�^]�P[[�^X[�P]S�VPb�Tg_[^aPcX^]�X]�cWT�
0aRcXR�f^d[S�]^c�\PZT�bT]bT�U^a�cf^�aTPb^]b)�5Xabc[h��]^�R^d]cah�f^d[S�PVaTT�c^�cWPc��
P]S�bTR^]S[h��Pb�cWT�aTVX^]�Xb�]^c�W^\^VT]^db�X]�cTa\b�^U�aXbZb��bdRW�P�QP]�f^d[S�QT�
SXbRaX\X]PcXeT�c^�b^\T�_Pacb�^U�cWT�0aRcXR�

7T� PVaTTS� cWPc� cWTaT� Xb� ]TTS� U^a� c^� X\_a^eT� Z]^f[TSVT� QTU^aT� P]h� STRXbX^]b� RP]�
QT�\PST��AXbZ�\P]PVT\T]c�bW^d[S� X]R[dST�]^c�^][h�cWT�ST
]XcX^]�^U�aXbZb��Qdc�aXbZ�
aTb_^]bT�Pb�fT[[�

7T�SaTf�PccT]cX^]� c^� aT_dcPcX^]P[� aXbZb� ^X[� P]S�VPb� R^\_P]XTb� UPRT)� P�\PY^a� RaXbXb�
X]� cWT�0aRcXR�R^d[S�PUUTRc� cWT�fW^[T� X]Sdbcah��7T�bPXS� cWPc� cWTaT�fTaT� UPa� c^^�\P]h�
Z]^f[TSVT�VP_b�PQ^dc�TR^[^VXRP[�QPbT[X]Tb�P]S�PQ^dc�W^f�TUUTRcXeT�^X[�b_X[[�R[TP]�d_�
RP]�QT�d]STa�SXU
Rd[c�R^]SXcX^]b�

<a��4\\Tab^]�bPXS�cWT�̀ dTbcX^]�|0aT�̂ __^acd]XcXTb�f^acW�cWT�aXbZb.}�Xb�P�Ud]SP\T]cP[[h�
bdQYTRcXeT�`dTbcX^]��Pb�cWTaT�PaT�\d[cX_[T�X]cTaTbcb�X]e^[eTS�X]�TPRW�bXcdPcX^]���cW^bT�
^U�R^\_P]XTb��[^RP[�X]WPQXcP]cb��[^RP[�V^eTa]\T]cb��
bWTaXTb�P]S�X]cTaTbc�Va^d_b��

8]� R^]R[dbX^]�� <a�� 4\\Tab^]� PaVdTS� U^a� P� |bWXUc� X]� ^da� _aTbd\_cX^]b}� ^]� 0aRcXR�
STeT[^_\T]c�� P]S� bdVVTbcTS� cWPc� X]bcTPS� ^U� _dccX]V� P� Q[P]ZTc� QP]� ^]� T]TaVh�
_a^SdRcX^]� X]� cWT� 0aRcXR�� cWT� X]XcXP[� _aTbd\_cX^]� bW^d[S� QT� cWPc� Xc� bW^d[S� ]^c� cPZT�
_[PRT��P]S�PUcTa�cWPc�\PZT�PaVd\T]cb�P]S�_aTbT]c�TeXST]RT�Pb�c^�fWh�Xc�bW^d[S��

robert j. blAAuW 
sEnior aDvisor gloBal arctic thEmE at shEll intErnational ExPloration 
anD ProDuction B.v.

conFronting the challenges oF develoPing hydrocarbon resoUrces in 
the arctic

<a��1[PPdf�^_T]TS�Qh�bPhX]V�cWPc�!� !�fPb�P�eTah�TeT]cUd[�hTPa�U^a�cWT�^X[�P]S�VPb�
X]Sdbcah�X]�cWT�0aRcXR��fXcW�SdT�c^�]Tf�PVaTT\T]cb�P]S�_^bc_^]T\T]cb�

BWT[[�_aTSXRcb�T]TaVh�ST\P]S�fX[[�S^dQ[T�Qh�!�$���P]S�bTTb�cWT�]TTS�c^�[^^Z�U^a�P[[�cWT�
UTPbXQ[T�T]TaVh�b^daRTb�PePX[PQ[T��6^eTa]\T]cb�cWX]Z�cWT�bP\T��<a��1[PPdf�R[PX\TS��
aTUTaaX]V�c^�cWT�[XRT]bX]V�_a^RTbbTb�Pb�_a^^U�

FWX[T� cWTaT� Xb� P]� TbcX\PcTS� # !� QX[[X^]� 1PaaT[b� ^U� >X[� 4`dXeP[T]c� �1>4�� [^RPcTS� X]�
cWT�0aRcXR��eTah�UTf�fT[[b�WPeT�PRcdP[[h�QTT]�SaX[[TS�� 8c�cPZTb�P�[^]V�cX\T�c^�QTR^\T�
P� aTb_^]bXQ[T�^X[�TR^]^\h��WT�bPXS��P]S�^][h� cWT�QXV�
T[Sb�fX[[�QT�STeT[^_TS� X]� cWT�
]TPa�UdcdaT��Pb�P� [^c�ST_T]Sb�^]�WPeX]V�cWT�aXVWc� X]UaPbcadRcdaT�P]S�cTRW]^[^Vh��7T�
R^\_PaTS�cWT�aT[PcXeT[h�TPbh�̂ UUbW^aT�T]TaVh�STeT[^_\T]c�X]�cWT�1PaT]cb�BTP�fXcW�cWT�
\^aT�SXU
Rd[c�R^]SXcX^]b�^UU�cWT�bW^aTb�^U�6aTT][P]S�
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7T�_^X]cTS�^dc�cWPc�X]SdbcaXP[�STeT[^_\T]c�X]�cWT�0aRcXR�Xb�]^c�]Tf�P]S�]TXcWTa�Xb�^X[�
P]S�VPb�Tg_[^aPcX^]��fWXRW�QTVP]�P�RT]cdah�PV^��CWT�X]Sdbcah�WPb�[TPa]TS�c^�f^aZ�fWX[T�
UPRX]V�0aRcXR�RWP[[T]VTb��[^^ZX]V�U^a�cP]VXQ[T�P]S�[PbcX]V�QT]T
cb�cWPc�fX[[�aT\PX]�X]�
_[PRT�[^]V�PUcTa�cWT�^X[�R^\_P]h�Xb�V^]T�

BWT[[{b�Tg_TaXT]RT�X]�cWT�0aRcXR�Xb�RT]caTS�Pa^d]S�cWaTT�[^RPcX^]b)

1  0[PbZP��BWT[[�SaX[[TS�Pa^d]S�
UcTT]�fT[[b�X]�cWT�1TPdU^ac�P]S�2WdZRWX�BTPb�X]�cWT�
\XS� ('�b�P]S�TPa[h� ((�b��7^fTeTa�cWT�STeT[^_\T]c�^U�cW^bT�fT[[b�fPb�]^c�
STT\TS�c^�QT�R^\\TaRXP[[h�eXPQ[T�Pc�cWT�cX\T��BWT[[�aTcda]TS�X]�!��$��\PZX]V�
_aT_PaPcX^]b�c^�bcPac�SaX[[X]V��0c�cWT�\^\T]c��cWTaT�PaT� �$���_T^_[T�f^aZX]V�
^UUbW^aT�X]�0[PbZP��UPRX]V�P]�T]^a\^db�[^VXbcXRP[�RWP[[T]VT��3daX]V�!� !�BWT[[�
_[P]]TS�c^�SaX[[�^][h�c^_�W^[Tb��P]S�cWT]�aTcda]�cWT�U^[[^fX]V�bTPb^]�

2  BPZWP[X]��<a��1[PPdf�aT\PaZTS�cWPc�P[cW^dVW�Xc�Xb�P�bdQ�0aRcXR�aTVX^]��Xc�Xb�0aRcXR�
X]�Xcb�RWP[[T]VTb��BWT[[�WPb�[TPa]TS�c^�f^aZ�fXcW�cWT�X]SXVT]^db�_^_d[PcX^]�P]S�
T]eXa^]\T]cP[�^aVP]XiPcX^]b�cWTaT��BWT[[�WPb�QdX[c�P�;X`dXS�=PcdaP[�6Pb��;=6��
_[P]c��^aXT]cTS�c^fPaSb�cWT�9P_P]TbT�\PaZTc�

3  6aTT][P]S��CWTaT�PaT�cf^�Tg_[^aPcX^]�Q[^RZb��c^VTcWTa�!������Z\��X]�bXiT��BWT[[�
Xb�TgTaRXbX]V�P�|eTah�SX[XVT]c}�P__a^PRW�X]�cWT�aTVX^]��<a��1[PPdf�R[PX\TS�cWPc�cWT�
PRcXeXcXTb�_^bTS�]^�cWaTPc�c^�cWT�T]eXa^]\T]c�P]S�QX^SXeTabXch��|8U�h^d�R^\T�c^^�
R[^bT�c^�cWT�fWP[Tb��h^d�bc^_�}�WT�bPXS�

<a�� 1[PPdf� aTR^V]XiTS� cWPc� 0aRcXR� ^__^acd]Xch� R^\Tb� fXcW� VaTPc� aTb_^]bXQX[Xch��
0UcTa� cWT� 3TT_fPcTa� 7^aXi^]� PRRXST]c� X]� !� ��� cWT� X]Sdbcah� WPb� U^RdbTS� ^]� P� aXbZ�
\P]PVT\T]c�P__a^PRW��CWTaT�PaT�]^f�]X]T�R^\_P]XTb�_PacXRX_PcX]V� X]� cWT�^X[� b_X[[�
aTbTPaRW�9^X]c� 8]Sdbcah�?a^VaP\\T�d]STa�cWT�Pdb_XRTb�^U� cWT� 8]cTa]PcX^]P[�>X[�P]S�
6Pb�?a^SdRTab�0bb^RXPcX^]��

ATUTaaX]V�c^�P�aTRT]c�\TTcX]V�̂ U�cWT�0aRcXR�2^d]RX[{b�BdbcPX]PQ[T�3TeT[^_\T]c�F^aZX]V�
6a^d_� �B3F6�� X]� 8RT[P]S�� WT� WXVW[XVWcTS� cWT� X\_^acP]RT� ^U� X]R[dbXeT� bcPZTW^[STa�
T]VPVT\T]c�Pc�TPa[h�bcPVTb�

7T� P[b^� PVaTTS� cWPc� bRXT]RT� Xb� TgcaT\T[h� X\_^acP]c�� Pb� Xc� Xb� aT`dXaTS� ]^c� ^][h� U^a�
[XRT]bX]V�cTa\b��Qdc�P[b^�c^�d]STabcP]S�W^f�c^�\X]X\XiT�X\_PRcb�^eTa�cWT�[^]V�cTa\�

7T�T\_WPbXiTS�cWT�X\_^acP]RT�^U�R^^_TaPcX^]��Tb_TRXP[[h�cWa^dVW�cWT�0aRcXR�2^d]RX[�
�WT�\T]cX^]TS�BWT[[�WPS�QTR^\T�P]S�PS�W^R�^QbTaeTa�Pc�cWT�International Oil and gas 

Producers association���<T\QTa�bcPcTb�T]VPVT�X]�SXP[^VdT�fXcW�X]Sdbcah��P]S�BfTST]�
WPb�QTT]�_a^\^cX]V�cWXb�SXP[^VdT�d]STa�Xcb�RWPXa\P]bWX_�^U�cWT�R^d]RX[��

CWT� ^X[� P]S� VPb� X]Sdbcah� Xb� P[b^� T]VPVTS� X]� SXP[^VdT� fXcW� V^eTa]\T]c� aTVd[Pc^ah�
PVT]RXTb��=6>b�P]S�T]eXa^]\T]cP[�_Pac]Tab��WT�bPXS��2^[[PQ^aPcX^]�̂ ]�P]S�SXbRdbbX^]�
^U� T]eXa^]\T]cP[� R^]RTa]b� P]S� aXbZ�\P]PVT\T]c� fXcWX]� X]cTa]PcX^]P[� UaP\Tf^aZb�
such as the International Oil and gas Producers association�P]S�cWT�0aRcXR�2WPacTa�
X]XcXPcXeT��fWXRW�<a��1[PPdf�Xb�RWPXaX]V��PaT�P[b^�ZTh�

8]� R^]R[dbX^]�� <a�� 1[PPdf� bPXS� cWPc� Xc� Xb� ^QeX^db� cWPc� cWT� _dQ[XR� Xb� _PhX]V� \^aT�
PccT]cX^]�c^�cWT�0aRcXR��7^fTeTa��]Tf�^UUbW^aT�^X[�P]S�VPb�STeT[^_\T]cb�fX[[�QT�UTf�
P]S� UPa� QTcfTT]� U^a� cWT� cX\T� QTX]V�� |BWT[[� P]S� ^cWTab� WPeT� cWT� Tg_TaXT]RT� c^� bTT�
cWa^dVW�QXV�0aRcXR�_a^YTRcb��CWTaT�fX[[�QT�^][h�P�UTf��P]S�cWT�U^Rdb�fX[[�QT�^]�bPUTch��
cWT�T]eXa^]\T]c�P]S�cWT�_T^_[T�fW^�[XeT�^dc�cWTaT�}�WT�bcPcTS�
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lArs-Anders bAer 
chair oF thE working grouP oF inDigEnous PEoPlEs in thE BarEnts Euro-
arctic rEgion

arctic indigenoUs PeoPles’ hUman rights Under threat?

8]�WXb�^_T]X]V��<a��1PTa�^dc[X]TS�cWaTT�_aX^aXcXTb�^U�0aRcXR� X]SXVT]^db�_T^_[Tb�fWT]�
cP[ZX]V�PQ^dc�cWT�UdcdaT�^U�cWT�0aRcXR)

~� ?a^\^cX]V�Z]^f[TSVT�QdX[SX]V

~� 4\_WPbXbX]V�bWPaTS�aTb_^]bXQX[Xch

~� D]STa[X]X]V�[PbcX]V�T]VPVT\T]cb

7T�c^dRWTS�d_^]�_Pbc�]^cX^]b�_Pbc�_TaRT_cX^]b�^U�cWT�0aRcXR�WT[S�Qh�cW^bT�^dcbXST�cWT�
0aRcXR��7T�b_^ZT�^U�cX\Tb�fWT]�cWT�7XVW�=^acW�fPb�_TaRTXeTS�Pb�cWT�\hcWXRP[�|D[cX\P�
CWd[T}� ]^acW� ^U�fWXRW� [Ph� cWT� Ua^iT]�2a^]XP]�BTP�� cWT� ]P\T� b^\T�_aTeX^db[h� dbTS�
c^�aTUTa�c^�cWT�0aRcXR�>RTP]��|CWXb�aTVX^]�fPb�R^]bXSTaTS�P�\hcWXRP[�[P]SbRP_T�fXcW�
bcaP]VT�]PcdaP[�_WT]^\T]P�bdRW�Pb�\XS]XVWc�bd]��cWT�Pda^aP�Q^aTP[Xb�P]S�d][X\XcTS�
]PcdaP[� aTb^daRTb�� X]WPQXcTS�Qh�bcaP]VT�QTPbcb�P]S�Wd\P]�QTX]Vb�^U�RTacPX]�ZX]S�}�
3XbcX]VdXbWX]V�QTcfTT]�\hcW�P]S�aTP[Xch�fPb�]^c�P[fPhb�TPbh�

7T� bPXS� cWPc� cWT� |\TVP� caT]Sb}� bdRW� Pb� aXbX]V� T]TaVh� ST\P]S�� R[X\PcT� RWP]VT��
V[^QP[XiPcX^]��daQP]XiPcX^]�P]S�_^_d[PcX^]�Va^fcW�PaT�P[aTPSh�PUUTRcX]V�cWT�TeTahSPh�
[XeTb�^U� X]SXVT]^db�_T^_[Tb� c^SPh��P]S�fX[[� X]�dT]RT� cWT�STeT[^_X]V�b^RXP[�^aSTa� X]�
cWT�0aRcXR��FXcW�V[^QP[�PccT]cX^]� cda]X]V� c^� cWT�0aRcXR�� cWT� X]SXVT]^db�_T^_[Tb�WPeT�
c^�
]S�P]�T`dX[XQaXd\�X]�cWT�TR^]^\XR�Q^^\�RaTPcTS�Qh�]Tf�0aRcXR�^__^acd]XcXTb�P]S�
cWT�]Tf�|\d[cX_^[Pa}�bcPcT�^U�VT^_^[XcXRP[�PUUPXab��<a��1PTa�Tg_aTbbTS�WXb�W^_T�cWPc�
cWXb�RP]�QT�PRR^\_[XbWTS�eXP�\d[cX[PcTaP[�R^^_TaPcX^]�P]S�SXP[^VdT�^]�T`dP[�U^^cX]V�
fXcW�aTVX^]P[��]PcX^]P[�P]S�X]cTa]PcX^]P[�Q^SXTb�[XZT�cWT�D=�P]S�cWT�4D��Pb�fT[[�Pb�cWT�
bRXT]cX
R�P]S�QdbX]Tbb�R^\\d]XcXTb�

8]�cWXb�]Tf�VT^_^[XcXRP[�R^]cTgc��<a��1PTa�^dc[X]TS�cWT�X\_^acP]RT�^U)

1 >_T]�P]S�X]R[dbXeT�SXP[^VdT�QTcfTT]�bcPZTW^[STab�^]�T`dP[�U^^cX]V

2 8\_[T\T]cPcX^]�^U�aT[TeP]c�Wd\P]�aXVWcb�bcP]SPaSb�

3� 3TeT[^_X]V�]Tf�_^[XRXTb��VdXST[X]Tb�P]S�bcP]SPaSb�U^a�aTR^V]XiX]V�X]SXVT]^db�
[P]S�aXVWcb�P]S�aTb^daRT�STeT[^_\T]c

4� 5PXa�P]S�caP]b_PaT]c�STRXbX^]�\PZX]V�_a^RTbbTb�cWPc�X]R[dST�X]SXVT]^db�
_T^_[Tb{�UaTT��_aX^a��X]U^a\TS�R^]bT]c�_TacPX]X]V�c^�XbbdTb�PUUTRcX]V�cWT\

5� 1T]T
c�bWPaX]V�X]�aT[PcX^]�c^�]PcdaP[�aTb^daRT�TgcaPRcX^]

<a��1PTa�fT[R^\TS�cWT�STeT[^_\T]c�̂ U�X]SXVT]^db�_T^_[Tb�aXVWcb�Ua^\�P]�PeP]c�VPaST�
\^eT\T]c� X]� cWT� (&�b� c^�P�\PX]bcaTP\�Wd\P]� aXVWcb� XbbdT� X]� cWT�
abc�STRPST�^U�
! bc�RT]cdah��RP[[X]V�Xc�P�|_PaPSXV\�bWXUc�}�CWT�3TR[PaPcX^]�^]�cWT�AXVWcb�^U�8]SXVT]^db�
Peoples�fPb�PS^_cTS�Qh�cWT�D]XcTS�=PcX^]b�6T]TaP[�0bbT\Q[h�X]�!��&��fXcW�^][h�U^da�
bcPcTb�e^cX]V�PVPX]bc��X]R[dSX]V�2P]PSP�P]S�cWT�DB��fWX[T�AdbbXP�PQbcPX]TS��CWT�U^da�
bcPcTb�cWPc�e^cTS�PVPX]bc�cWT�3TR[PaPcX^]�WPeT�bX]RT�RWP]VTS�cWTXa�_^bXcX^]�P]S�]^f�
bd__^ac�cWT�_^bXcX^]�^U�cWT�3TR[PaPcX^]*�AdbbXP�WPb�b^�UPa�]^c�R[PaX
TS�Xcb�_^bXcX^]�

<a�� 1PTa� _^X]cTS� ^dc� cWT� ZTh� XbbdT� X]� 
]SX]V� cWT� QP[P]RT� QTcfTT]� TR^]^\XR�
STeT[^_\T]c� P]S� Wd\P]� aXVWcb� [Pf� Pb� cWT� |X\_[T\T]cPcX^]� VP_}� QTcfTT]� cWT�
X]cTa]PcX^]P[[h�PVaTTS�Wd\P]�aXVWcb�bcP]SPaSb�P]S�cWTXa�_aPRcXRP[�aTP[XbPcX^]�
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7Xbc^ah�cT]Sb�c^�aT_TPc�XcbT[U��WT�bPXS��SaPfX]V�P�_PaP[[T[�QTcfTT]�cWT�R^]cT\_^aPah�
_TaRT_cX^]�̂ U�cWT�BÇ\X�cTaaXc^aXTb�Pb�|caTPbdaT�RWTbcb}�c^�QT�\X]TS�Qh�cWT�V^eTa]\T]cb�
^U�BfTST]�P]S�=^afPh��P]S�cWT�SaP\PcXR�Tg_[^aPcX^]�^U�cWT�=PbPUÊ[[�\X]T�X]�cWT�\XS�
 &cW�RT]cdah�

FXcW� cWT�\X]TaP[� P]S� WhSa^RPaQ^]� aTbTaeTb� P]S� WhSa^T[TRcaXR� _^fTa� _a^SdRcX^]� X]�
cWT�cTaaXc^aXTb�caPSXcX^]P[[h�X]WPQXcTS�Qh�cWT�BÇ\X�_T^_[T��cWXb�ePbc�fX[STa]Tbb�\Ph�QT�
^]T�^U�cWT�\^bc�TR^]^\XRP[[h�Sh]P\XR�aTVX^]b�^U�4da^_T��CWXb�_^bTb�P]�d]ST]XPQ[T�
RWP[[T]VT�U^a�cWT�X]SXVT]^db�_T^_[T�[XeX]V�cWTaT�

6[^QP[XbPcX^]�Xb�U^aRX]V�cWT�BÇ\X�R^\\d]XcXTb�c^�\^STa]XbT�cWTXa�caPSXcX^]P[�TR^]^\XR�
PRcXeXcXTb� bdRW� Pb� aTX]STTa� WTaSX]V�� CWT� BÇ\X� _T^_[T� PaT� RP_PQ[T� ^U� PSP_cPcX^]��
7^fTeTa�cWTh�WPeT�SXU
Rd[cXTb�X]�R^_X]V�fXcW�cWT�R^\_[TgXch�^U�XbbdTb�cWTh�PaT�UPRX]V�
�� TR^]^\XR� V[^QP[XbPcX^]�� R[X\PcT� RWP]VT�� [P]S� UaPV\T]cPcX^]�� ]PcdaP[� aTb^daRT�
Tg_[^XcPcX^]�� SfX]S[X]V� PRRTbb� c^� [P]S� �� fXcW^dc� WT[_� Ua^\� cWT� ^dcbXST�� <a�� 1PTa�
Tg_aTbbTS�WXb�UadbcaPcX^]�Pc�cWT�SXUUTaT]c�bXcdPcX^]b�^U�cWT�X]SXVT]^db�_T^_[Tb�X]�cWT�
4da^_TP]�0aRcXR�P]S�cW^bT�X]�=^acW�0\TaXRP�P]S�6aTT][P]S��fWTaT�cWTh�PaT�X]R[dSTS�
X]�cWT�STRXbX^]�\PZX]V�_a^RTbb�P]S�W^[S�R^]bXSTaPQ[T�_^[XcXRP[�_^fTa�

7T� WXVW[XVWcTS� cWPc� cWT� 4da^_TP]� D]X^]� WPb� P]� X\_^acP]c� a^[T� c^� _[Ph� X]� cWT�
X\_[T\T]cPcX^]� ^U� cWT� _aX]RX_[Tb� ^U� cWT� D]XcTS� =PcX^]b� 3TR[PaPcX^]� ^]� cWT� AXVWcb�
^U� 8]SXVT]^db�?T^_[Tb� X]� cWT�4da^_TP]�0aRcXR��7T�P[b^�Tg_aTbbTS�WXb�W^_T� cWPc� cWT�
=^aSXR�P]S�AdbbXP]�X]SXVT]^db�_^[XRXTb�f^d[S�QTR^\T�\^aT�\^STa]��X]bcTPS�^U�QTX]V�
[X\XcTS�bX\_[h�c^�Rd[cdaP[�R^]bTaePcX^]�

julie GriGnon 
DirEctor gEnEral For ElEctricity, ministry oF natural rEsourcEs, 
govErnmEnt oF QuéBEc

the northern challenges oF energy develoPment in QUébec 

<b��6aXV]^]�bPXS�cWPc�WTa�_aTbT]cPcX^]�f^d[S�Tg_[PX]�W^f�T]TaVh�WPb�bWP_TS�@dÏQTR��
cWT�RWP[[T]VTb�cWT�_a^eX]RT�Xb�UPRX]V��P]S�UdcdaT�_[P]b�

CWT� ?a^eX]RT� ^U� @dÏQTR� R^eTab�  �%%&�## � Z\�� P]S� WPb� P� _^_d[PcX^]� ST]bXch� ^U� bXg�
X]WPQXcP]cb�_Ta�b`dPaT�ZX[^\TcaT��\^bc�^U�fWXRW�Xb�R^]RT]caPcTS�X]�cWT�b^dcW�P[^]V�
Bc��;PfaT]RT�AXeTa�

4[TRcaXRXch� aT_aTbT]cb� #��� ^U� c^cP[� T]TaVh� R^]bd\_cX^]�� CWXb� Xb� ]TPa[h� cWT� bP\T�
_TaRT]cPVT� Pb� ^X[�� fWXRW� Xb� dbTS�\PX][h� U^a� caP]b_^acPcX^]�� (&�"�� ^U� T[TRcaXRXch� Xb�
_a^SdRTS�Qh�aT]TfPQ[T�b^daRTb��(%��^U�fWXRW�Xb�WhSa^T[TRcaXR�

@dÏQTR�WPb�\^aT�cWP]�#������<F�^U�X]bcP[[TS�WhSa^T[TRcaXR�_^fTa��fXcW�\^aT�cWP]�
"$�����<F�QT[^]VX]V�c^�Ra^f]�R^a_^aPcX^]�7hSa^�@dÏQTR��CWTa\P[�X]bcP[[PcX^]b�PaT�
[^RPcTS�X]�cWT�]^acW�X]�Xb^[PcTS�PaTPb��P]S�PaT�]^c�[X]ZTS�c^�cWT�V[^QP[�]Tcf^aZ��

|@dÏQTR{b�WhSa^T[TRcaXR�STeT[^_\T]c�RP]�QT�STbRaXQTS�Pb�P�bdRRTbbX^]�^U�SXUUTaT]c�
_WPbTb� cWPc� R^d[S� QT� X[[dbcaPcTS�Qh� cWT� UPRX[XcXTb� X]bcP[[TS� X]� b_TRX
R� aTVX^]b�}�<b��
6aXV]^]�bPXS��

1TU^aT�cWT� (#�b��WhSa^T[TRcaXR�_[P]cb�fTaT�R^]bcadRcTS�U^a�X]SdbcaXP[�]TTSb�Qh�cWT�
_aXePcT�bTRc^a�Pc�_[PRTb�bdRW�Pb�1TPdWPa]^Xb��BWPfX]XVP]�!�P]S�"��P]S�AXeXÎaT�STb�
?aPXaXTb�

7hSa^�@dÏQTR�[Pd]RWTS�[PaVT�STeT[^_\T]c�_a^YTRcb�U^[[^fX]V�cWT�]PcX^]P[XiPcX^]�^U�
T[TRcaXRXch� X]� cWT�TPa[h� (%�b��?a^SdRcX^]� UPRX[XcXTb�QTVP]�c^�\^eT�PfPh� Ua^\�daQP]�
PaTPb��CWT�<P]XR�>dcPaSTb�2^\_[Tg�fPb�QdX[c�Pc�cWXb�cX\T��CWT�TPa[h� (&�b�bPf�TeT]�
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QXVVTa�_a^YTRcb��\dRW�UPacWTa�]^acW��d_�c^�(���Z\�PfPh�Ua^\�<^]caTP[��X]R[dSX]V�;P�
6aP]ST�2^\_[Tg�

8]�!��!��cWT�V^eTa]\T]c�^U�@dÏQTR�aTPRWTS�P]�PVaTT\T]c�fXcW�cWT�6aP]S�2^d]RX[�^U�
cWT�2aTTb��CWXb�PVaTT\T]c��RP[[TS�|;P�?PXg�STb�1aPeTb}��?TPRT�^U�cWT�1aPeTb�, enabled 

]Tf�[PaVT�bRP[T�_a^YTRcb)�4Pbc\PX]�P]S�;P�A^\PX]T��4Pbc\PX]� �QTRP\T�̂ _TaPcX^]P[�
X]�!��%��;P�A^\PX]T�!�Xb�RdaaT]c[h�d]STa�R^]bcadRcX^]��8c�Xb�_Pac�̂ U�cWT�[PaVT�;P�A^\PX]T�
R^\_[Tg��fWXRW�Xb�bRWTSd[TS�c^�bcPac�^_TaPcX]V�X]�_WPbTb�QTcfTT]�!� #�P]S�!�!��

<b�� 6aXV]^]� ^dc[X]TS� U^da� \PX]� RWP[[T]VTb� U^a� aT]TfPQ[T� T]TaVh� STeT[^_\T]c� X]�
@dÏQTR)

1� :]^f[TSVT�^U�cWT�_a^eX]RT{b�_^cT]cXP[��@dÏQTR�Xb�RdaaT]c[h�f^aZX]V�^]�\P__X]V�
U^a�fX]S�T]TaVh�_a^YTRcb��=Tf�WhSa^T[TRcaXR�_a^YTRcb�]TTS�VT^[^VXRP[�X]U^a\PcX^]��
<PaX]T�RdaaT]c�_^cT]cXP[�U^a�d]STafPcTa�cdaQX]T�_a^YTRcb�]TTSb�c^�QT�\TPbdaTS��
FWX[T�cWTaT�WPb�QTT]�X]�ST_cW�aTbTPaRW�X]c^�WhSa^T[TRcaXR�_^cT]cXP[�R^]SdRcTS�
bX]RT�cWT� (%�b��d]STafPcTa�cdaQX]T�_^cT]cXP[�]TTSb�bTaX^db�aTbTPaRW�

2� AT\^cT]Tbb��<^bc�WhSa^T[TRcaXR�_a^SdRcX^]�Xb�[^RPcTS�UPa�]^acW��AT\^cT]Tbb�
caP]b[PcTb�X]c^�cWT�]TTS�U^a�T]TaVh�caP]b_^acPcX^]�X]UaPbcadRcdaT��7hSa^�@dÏQTR�
WPb�P[aTPSh�R^]bcadRcTS�"������Z\�^U�[X]Tb�bcaTcRWX]V�c^�cWT�b^dcW�

3� 4gcaT\T�R[X\PcXR�R^]SXcX^]b��;^f�cT\_TaPcdaTb�_^bT�cTRW]^[^VXRP[�RWP[[T]VTb�
c^�T`dX_\T]c�P]S�\PRWX]Tah��7XVWTa�PXa�ST]bXch�aTSdRTb�cWT�_a^SdRcXeXch�^U�fX]S�
_^fTa��Bc^a\b�P]S�PeP[P]RWTb�aTbcaXRc�eXbXQX[Xch�P]S�b[^f�S^f]�_a^SdRcX^]��
1dX[SX]V�^]�_Ta\PUa^bc�aT`dXaTb�b_TRXP[[h�PSP_cTS�cTRW]^[^Vh��CWT�bTeTaT�
R[X\PcT�P[b^�[X\Xcb�PRRTbbXQX[Xch�SdaX]V�RTacPX]�cX\Tb�^U�cWT�hTPa�

4� 2^WPQXcPcX^]�P]S�_PacXRX_PcX^]�^U�X]SXVT]^db�R^\\d]XcXTb��|CWT�bdRRTbb�^U�cWT�
T]TaVh�_a^YTRcb�fX[[�aTbc�^]�cWT�_PacXRX_PcX^]�^U�[^RP[�bcPZTW^[STab��[XZT�5Xabc�
=PcX^]b�R^\\d]XcXTb�}�<b��6aXV]^]�bcaTbbTS��CWT�
abc�bcT_�c^fPaSb�\dcdP[�
aTR^V]XcX^]�fPb�cWT�9P\Tb�1Ph�P]S�=^acWTa]�@dÏQTR�0VaTT\T]c�^U� (&$��6aTPc�
_a^VaTbb�fPb�\PST�fXcW�cWT�?PXg�STb�1aPeTb�0VaTT\T]c�^U�!��!��fWXRW�R^]cPX]b�
_a^eXbX^]b�U^a�cWT�X]cTVaPcX^]�^U�f^aZTab��CWT�@dÏQTR�V^eTa]\T]c�_[P]b�c^�
\PX]cPX]�cWXb�b_TRXP[�aT[PcX^]bWX_�cWa^dVW�R^[[PQ^aPcXeT�P__a^PRWTb�P]S�cWT�
STeT[^_\T]c�^U�c^^[b�U^a�SXP[^VdT��X]R[dSX]V��U^a�X]bcP]RT��cWT�DIalOg network�

8]�cWT�UdcdaT��cWT�V^eTa]\T]c�^U�@dÏQTR�fX[[�R^]cX]dT�c^�_aX^aXcXiT�aT]TfPQ[T�T]TaVh�
STeT[^_\T]c� fWX[T� cPZX]V� cWT� _dQ[XR{b� R^]RTa]b� X]c^� R^]bXSTaPcX^]� P]S� \PZX]V� P�
R^\\Xc\T]c�c^�bTaeT�[^RP[�R^\\d]XcXTb�

DISCUSSION

<XRWT[�6T]Tc�^U�6aTT]_TPRT�1T[VXd\�R^\\T]cTS�cWPc�^X[�Tg_[^aPcX^]�Xb�V^^S�]TXcWTa�
U^a�cWT�R[X\PcT��]^a�U^a�cWT�0aRcXR��7T�PSSaTbbTS�cf^�`dTbcX^]b�c^�<a��1[PPdf��CWT�
abc�
fPb�PQ^dc�cWT�aTRT]c�_a^R[P\PcX^]�^U�C^cP[�bPhX]V�cWPc�^X[�P]S�VPb�Tg_[^aPcX^]�X]�cWT�
0aRcXR�fPb�]^c�f^acW�cWT�aXbZb*�cWT�bTR^]S�fPb�PQ^dc�cWT�^X[�b_X[[� aTR^eTah�_[P]b�^U�
BWT[[��fWXRW�WT�bPXS�fTaT�STbXV]TS�^][h�U^a�R[TP]d_�d]STa�bd\\Ta�R^]SXcX^]b��]^c�U^a�
fX]cTa�R^]SXcX^]b�

>cWTab�PbZTS�cWT�b_TPZTab�c^�VXeT�b^\T�\^aT�X]bXVWc�X]c^�cWT�̂ X[�b_X[[�aTbTPaRW�S^]T�Qh�
cWT�^X[�R^\_P]XTb�P]S�PQ^dc�cWT�_^cT]cXP[�^U�Tg_[^XcX]V�VPb�WhSaPcTb�

6aTT][P]S�3T_dch�5^aTXV]�<X]XbcTa�8]ddcT`�7^[\�>[bT]�Qa^dVWc�d_�cWT�D:�?Pa[XP\T]c�
R^\\XccTT{b�aTR^\\T]SPcX^]�^U�cWT�QP]�^]�^X[�SaX[[X]V�X]�cWT�0aRcXR�P]S�PbZTS��|FWh�
RPaT�Pc�P[[.}�XU�cWT�D:�?Pa[XP\T]c�WPb�]^�YdaXbSXRcX^]�X]�cWT�0aRcXR�

<a�� 4\\Tab^]� PaVdTS� cWPc� _Pa[XP\T]c� R^\\XccTTb� ^dVWc� c^� QT� P[[^fTS� c^� bcPcT�
cWTXa�eXTfb��fWTcWTa�^a�]^c�cWTh�PaT�[TVP[[h�QX]SX]V��1TX]V�^]T�^U�cWT�_T^_[T�fW^�VPeT�
TeXST]RT�c^�cWT�D:�?Pa[XP\T]c�R^\\XccTT��WT�bPXS�WT�SXbPVaTTS�fXcW�Xcb�
]P[�^_X]X^]��
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8]�WXb�eXTf��P�QP]�Xb�]^c�P�b^[dcX^]*�cWT�
abc�aTb_^]bXQX[Xch�bW^d[S�QT�c^�[XbcT]�c^�fWPc�
_T^_[T�X]�cWT�0aRcXR�PRcdP[[h�fP]c��

<a��4\\Tab^]�P[b^�aTb_^]STS�c^�cWT�`dTbcX^]�PQ^dc�VPb�WhSaPcTb��bPhX]V�cWPc�Xc�fPb�
]^c�R[TPa�fWTcWTa�Xc�fPb�P�`dTbcX^]�^U�R[X\PcT�RWP]VT�^a�T]TaVh�aTb^daRTb��Qdc�Xc� Xb�
RTacPX][h�WPaS�c^�bTT�cWT\�QTX]V�dbTS�Pb�P]�T]TaVh�aTb^daRT�X]�cWT�]TPa�UdcdaT�

<a��1[PPdf�bPXS�cWPc�cTRW]^[^Vh�WPb]{c�QTT]�STeT[^_TS�T]^dVW�c^�P�_^X]c�c^�aTb_^]bXQ[h�
Tg_[^Xc�\TcWP]T�WhSaPcTb��b^�cWTh�PaT�]^c�_Pac�^U�BWT[[{b�T]TaVh�_^acU^[X^��0b�U^a�cWT�
aTRT]c�bcPcT\T]c�Qh�C^cP[��<a��1[PPdf�bPXS�cWPc�fWX[T�cWTh�S^�]^c�WPeT�0aRcXR�^X[� X]�
cWTXa�_^acU^[X^��C^cP[�Xb�P�V^^S�R^]caXQdc^a�c^�^X[�b_X[[�aTb_^]bT�aTbTPaRW��7^fTeTa��WT�
bPXS�cWT�`dTbcX^]�PQ^dc�cWT�bcPcT\T]c�cWTh�\PST�PQ^dc�Tg_[^XcX]V�^X[�P]S�VPb�X]�cWT�
0aRcXR�]^c�QTX]V�f^acW�cWT�aXbZb�bW^d[S�QT�PSSaTbbTS�c^�C^cP[��]^c�BWT[[��WT�bPXS��

0b� U^a� BWT[[{b� ^X[� b_X[[� aTb_^]bT� _[P]b�� <a�� 1[PPdf� \T]cX^]TS� cWPc� Pb� Tg_[^aPcX^]�
PRcXeXcXTb�WP__T]�SdaX]V� cWT� XRT�UaTT�bTPb^]�P]S�Pe^XS�PaTPb�fXcW�SXU
Rd[c� ch_Tb�^U�
XRT��b_X[[� aTb_^]bT� Xb�_^bbXQ[T�TeT]�Pc�cWT�T]S�^U�cWT�bTPb^]��CWT�R^\_P]h� Xb�S^X]V�
aTbTPaRW�^]�^X[�QTWPeX^da�X]�TgcaT\T[h�R^[S�R^]SXcX^]b�� X]R[dSX]V�P�_a^YTRc�cWPc�fPb�
[Pd]RWTS�PUcTa�cWT�0aRcXR�5a^]cXTab�R^]UTaT]RT�X]�9P]dPah�!� !��fWXRW�fX[[�cPZT�_[PRT�
^eTa�#� hTPab��?aTeX^db� aTbTPaRW� X]R[dSTb� cWT�9^X]c� 8]Sdbcah�?a^VaP\\T�RPaaXTS�^dc�
d]STa� cWT�Pdb_XRTb�^U�SIntef� ��fWXRW� U^RdbTS�^]�P�_^cT]cXP[�^X[� b_X[[� X]� cWT�fPcTab�
Pa^d]S�BeP[QPaS��CWT�_a^VaP\\T�fPb�P�bdRRTbb��b^�Xc�fPb�STRXSTS�cWPc�P�U^[[^f�d_�
TgTaRXbT�bW^d[S�QT�S^]T�

9T]b� 1^hT� ^U� A^hP[� 0aRcXR� ;X]T� � PbZTS� W^f� ^]T� ST
]Tb� cWT� 0aRcXR��<a�� 4\\Tab^]�
cWT]�QaXT�h�SXbRdbbTS�cWT�UPRc�cWPc�cWT�0aRcXR�RP]�QT�ST
]TS�SXUUTaT]c[h�ST_T]SX]V�
^]�fWXRW�Pb_TRc�h^d{aT�[^^ZX]V�Pc�P]S�U^a�fWPc�_da_^bT)�Qh�VT^VaP_WXRP[�Q^d]SPaXTb�
�]^acW�^U�cWT�0aRcXR�2XaR[T��^a�%%��""��##��=���Qh�R[X\Pc^[^VXRP[�Q^d]SPaXTb��Xb^cWTa\�
fWTaT� PeTaPVT� cT\_TaPcdaTb� ]TeTa� V^� PQ^eT�  ��2� X]� 9d[h��� TR^bhbcT\� Q^d]SPaXTb�
�fWTaT�RTacPX]��^aP�P]S�UPd]P�[XeT���^a�_^[XcXRP[�Q^d]SPaXTb��RTacPX]�R^d]caXTb�^a�_Pacb�
^U�R^d]caXTb��

0\QPbbPS^a� 7P]]Tbb^]� R^\\T]cTS� cWPc� 8RT[P]S� Xb� fT[[�Z]^f]� U^a� Xcb� dbT� ^U�
VT^cWTa\P[�T]TaVh��CWTaT�PaT�VT^cWTa\P[�b^daRTb� X]�^cWTa�_Pacb�^U� cWT�0aRcXR�bdRW�
Pb�0[PbZP�� 2P]PSP� P]S�AdbbXP��7T� bPXS� cWTh� R^d[S� QT� dbTS� U^a� b\P[[�bRP[T� T]TaVh�
_a^SdRcX^]�c^�_^fTa�[^RP[�R^\\d]XcXTb��7T�X]eXcTS�<a��4\\Tab^]�c^�R^\\T]c�PQ^dc�
cWXb�VT^cWTa\P[�_^cT]cXP[�

BcTUUT]�FTQTa�^U�cWT�4D�0aRcXR�5^ad\�Tg_aTbbTS�WXb�R^]RTa]�cWPc�cWT�T\_WPbXb�^]�
[PRZ�^U�Z]^f[TSVT�\Ph�QT�P]�TgRdbT�]^c�c^�\PZT�_^[XcXRP[�STRXbX^]b�^]�fWTcWTa�^a�]^c�
c^�cPZT�RTacPX]�aXbZb�

6TccX]V�QPRZ�c^�cWT�_a^b_TRc�^U�dbX]V�VPb�WhSaPcTb�Pb�P]�T]TaVh�b^daRT��P]�PdSXT]RT�
\T\QTa�\T]cX^]TS� cWPc� cWTaT�PaT�P�]d\QTa�^U�bcdSXTb�� X]R[dSX]V�^]T� Ua^\�gubkin 

AdbbXP]� BcPcT� D]XeTabXch� ^U� >X[� P]S� 6Pb�� fWXRW� bPh� VPb� WhSaPcTb� R^d[S� bd__[h� cWT�
_[P]Tc{b�Va^fX]V�T]TaVh�ST\P]S�U^a�cWT�]Tgc�!���hTPab�

<a�� 4\\Tab^]� RP[[TS� VT^cWTa\P[� T]TaVh� |UP]cPbcXR�}� 7T� PSSaTbbTS� <a�� FTQTa{b�
`dTbcX^]�Qh�bcaTbbX]V� cWT� X\_^acP]RT�^U�Z]^f[TSVT�VPcWTaX]V��P]S� cWPc� Xc�]TTSb� c^�
QT� R^\QX]TS� fXcW� eXbX^]� P]S� cWT� _aTRPdcX^]Pah� _aX]RX_[T� Pb� P� VdXST[X]T� U^a� 0aRcXR�
STeT[^_\T]c��7T� aT_TPcTS�WXb�_aTeX^db� R^\\T]c�PQ^dc� VPb�WhSaPcTb�]^c�QTX]V�P]�
TPbh�T]TaVh�b^daRT�c^�Tg_[^Xc�Pc�cWT�\^\T]c��ATcda]X]V�^]RT�\^aT�cWT�D:�?Pa[XP\T]c�
R^\\XccTT�aTR^\\T]SPcX^]�c^�_dc�P�W^[S�^]�^X[�P]S�VPb�Tg_[^XcPcX^]�X]�cWT�0aRcXR��WT�
bPXS�cWPc�cWT�R^\\XccTT�VPcWTaTS�P�[^c�^U�TeXST]RT�X]�cWT�_a^RTbb��P]S�cWPc�cWTaT�fTaT�
\P]h�[TVXcX\PcT�cWX]Vb�cWPc�cWT�D:�R^d[S�S^�c^�X\_a^eT�R^]SXcX^]b�
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<0=064<4=C�>5�0A2C82�<0A8=4�
A4B>DA24B

MODeratOr:  

veronikA veits
hEaD oF unit For intErnational aFFairs, law oF thE sEa anD rEgional 
FishEriEs organizations, Dg marE

<b��ETXcb�QaXT�h�X]ca^SdRTS�P[[�\T\QTab�̂ U�cWT�_P]T[�QTU^aT�VXeX]V�cWT��^^a�c^�cWT�
abc�
b_TPZTa�

steinGríMur jónsson
ProFEssor oF Physical ocEanograPhy, univErsity oF akurEyri

climate variability, climate change, arctic and sUb-arctic marine 
ecosystems

?a^UTbb^a� 9Ù]bb^]� QTVP]� WXb� _aTbT]cPcX^]� Qh� VXeX]V� cWT� PdSXT]RT� P]� XSTP� ^U� cWT�
X\\T]bT�bXiT�^U� cWT�0aRcXR�>RTP]�P]S� Xcb�\PaVX]P[�bTPb��fWXRW�P[c^VTcWTa�R^eTa� #�
\X[[X^]�Z\���PQ^dc�cWaTT�cX\Tb�cWT�PaTP�^U�cWT�4D�

ATUTaaX]V� c^� cWT� !��$�0aRcXR�2[X\PcT� 8\_PRc�0bbTbb\T]c�AT_^ac� �0280� as perhaps 

|cWT�\^bc� R^\_aTWT]bXeT� aT_^ac� ^]� TR^bhbcT\b� P]S� QX^SXeTabXch� X]� cWT� 0aRcXR}�� WT�
bdVVTbcTS�cWPc�R^\_X[X]V�P�bTR^]S�aT_^ac�f^d[S�QT�P�V^^S�XSTP�

0RR^aSX]V�c^�cWT�!��$�aT_^ac��R[X\PcT�RWP]VT�fX[[�WPeT�[Tbb�̂ U�P]�X\_PRc�̂ ]�
bW�bc^RZb�
cWP]�T]U^aRT\T]c�̂ U�
bWTaXTb�\P]PVT\T]c�_^[XRXTb��CWXb�Xb�bcX[[�cadT�c^SPh��WT�PaVdTS��
7^fTeTa� WT� fPb� bRT_cXRP[� PQ^dc� cWT� aT_^ac{b� R^]R[dbX^]b� cWPc� R[X\PcT� RWP]VT� Xb�
d][XZT[h�c^�WPeT�[^]V�cTa\�TUUTRcb�^]�]PcX^]P[�
bWTaXTb��Pb�cWX]Vb�WPeT�QTT]�RWP]VX]V�
\^aT�aP_XS[h�X]�cWT�0aRcXR�cWP]�fPb�U^aTbTT]�X]�!��$�

<^bc�
bWX]V�PRcXeXcXTb�cPZT�_[PRT�X]�cWT�?PRX
R�P]S�cWT�0c[P]cXR�^]�cWT�\PaVX]b�^U�cWT�
0aRcXR�>RTP]��fXcW�[X\XcTS�b\P[[�bRP[T�
bWX]V�cPZX]V�_[PRT�X]�cWT�0aRcXR�>RTP]��8]�^aSTa�
c^�P]bfTa�cWT�`dTbcX^]�Pb�c^�fWh�cWTaT�PaT�b^�UTf�
bW�X]�cWT�0aRcXR��?a^UTbb^a�9Ù]bb^]�
bPXS�^]T�]TTSb�c^�R^]bXSTa�cf^�X\_^acP]c�_a^_TacXTb�^U�bTPfPcTa)�cT\_TaPcdaT�P]S�
bP[X]Xch��

CWTaT� PaT� P� ]d\QTa� ^U� fPcTa� \PbbTb� ^U� X]cTaTbc� X]� cWT� 0aRcXR�� ?a^UTbb^a� 9Ù]bb^]�
RW^bT�c^�U^Rdb�^]�cWT�0c[P]cXR�_Pac�^U�cWT�0aRcXR��CWT�=^acW�0c[P]cXR�Xb�aT[PcXeT[h�fPa\�
P]S�bP[X]T��SdT� c^�P]� X]�dg�^U�fPcTa� Ua^\�cWT�6d[U�BcaTP\��CWT�fPcTa� X]� cWT�0aRcXR�
>RTP]��^]� cWT�^cWTa�WP]S�� Xb�\dRW�R^[STa�P]S� [Tbb�bP[X]T�� 8cb� [^f�bP[X]Xch� Xb�SdT� c^�
UaTbW�fPcTa�X]�dg�Ua^\�AdbbXP]�aXeTab�P]S�cWT�?PRX
R��CWT�0aRcXR�fPcTab�X]�cWT�8RT[P]S�
P]S�6aTT][P]S�bTPb��fWXRW�Xb�P�R^^[TS�\XgcdaT�^U�\XgcdaT�^U�_^[Pa�P]S�=^acW�0c[P]cXR�
fPcTa�

Bca^]V�bcaPcX
RPcX^]�̂ U�cWT�fPcTa�R^[d\]�X]�cWT�0aRcXR�>RTP]�Xb�̂ ]T�̂ U�cWT�\PX]�aTPb^]b�
U^a�cWT�[^f�]d\QTab�^U�
bW�X]�cWT�0aRcXR��WT�bPXS�� 8]�PSSXcX^]��cWT� XRT�R^eTa�aTSdRTb�
cWT�P\^d]c�^U�b^[Pa�aPSXPcX^]�cWT�fPcTa�aTRTXeTb��fWXRW�X]�cda]�X]WXQXcb�_Whc^_[P]Zc^]�
Va^fcW��fWXRW�Xb�U^^S�U^a�\P]h�\PaX]T�b_TRXTb�X]�cWT�0aRcXR��8]�cWT�0c[P]cXR�bTRc^a�Pc�
[TPbc��cWT�fPcTa�R^[d\]�X]�cWT�0aRcXR�>RTP]�Xb�bcaPcX
TS��fXcW�cWT�c^_�cT]b�^U�\TcaTb�
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R^\_aXbTS� \^bc[h� ^U� ]dcaXT]c�_^^a� R^[STa�� UaTbW� fPcTa� Ua^\� aXeTab� P]S� bcaTP\b�
UTTSX]V� X]c^� cWT�0aRcXR�>RTP]��CWT�Q^cc^\�^U� cWT�fPcTa�R^[d\]� X]� cWT�0aRcXR�>RTP]�
X]� cWT� 0c[P]cXR� bTRc^a� cT]Sb� c^� R^]cPX]�\^aT� ]dcaXT]c�aXRW�fPcTa� Ua^\� cWT� 0c[P]cXR��
7^fTeTa�cWT�bcaPcX
RPcX^]�^U�cWT�fPcTa�R^[d\]�ZTT_b�cWT�bdaUPRT�^U�cWT�0aRcXR�>RTP]�
]dcaXT]c�_^^a���8]�cWT�b_aX]V��fWT]�cWT�bTP�XRT�bcPacb�c^�\T[c�P]S�_Whc^_[P]Zc^]�QTVX]b�
c^�Va^f��Xc�`dXRZ[h�dbTb�P[[�cWT�]dcaXT]cb�PePX[PQ[T�X]�cWT�fPcTa�aXVWc�PfPh��dbX]V�cWT�
0aRcXR�>RTP]{b�]dcaXT]cb�

?a^UTbb^a�9Ù]bb^]�bPXS�cWPc�Ua^]cb��fWTaT�\PbbTb�^U�fPcTa�^U�SXUUTaX]V�cT\_TaPcdaTb�
\TTc��_[Ph�P�\PY^a�a^[T�X]�ST[X\XcX]V�
bW�WPQXcPcb��5a^]cb�^U�fPcTa�\PbbTb�PaT�Q^d]S�
Qh�c^_^VaP_Wh��P]S�PaT�cWTaTU^aT�d][XZT[h�c^�\^eT�bXV]X
RP]c[h��TgRT_c�XU�b^\T�SaPbcXR�
R[X\PcT�TeT]c�WP__T]b��CWTaTU^aT��\^bc�R^\\TaRXP[�
bW�bc^RZb�PaT� U^d]S�fXcWX]�P�
bX]V[T�fPcTa�\Pbb��P]S�PaT�cWdb�d][XZT[h�c^�Ra^bb�Ua^]cb�X]c^�P�SXUUTaT]c�fPcTa�\Pbb��
5XbW�WPQXcPcb�PaT�R^]RT]caPcTS�X]�PaTPb�fWTaT�fPa\Ta�P]S�\^aT�bP[X]T�0c[P]cXR�fPcTa�
Xb�R^]RT]caPcTS�

0c� cWT�bP\T�cX\T�� cWT�\T[cX]V�^U�bTP� XRT�SdT� c^�R[X\PcT�RWP]VT�RaTPcTb�\^aT�^_T]�
fPcTa�P]S�P[[^fb�U^a�\^aT�_Whc^_[P]Zc^]�Va^fcW�X]�cWT�0aRcXR�>RTP]��fWXRW�fX[[�WPeT�
P]� X\_PRc� ^]�\PaX]T� TR^bhbcT\b�� � CWT�fPcTab� X]� cWT� � bdQ�_^[Pa� VhaT� X]� cWT�=^acW�
0c[P]cXR��c^�cWT�b^dcW�^U�8RT[P]S�WPeT�fPa\TS�Pb�\dRW�Pb�!�2��fWX[T�cWT�R^[STa�_^[Pa�
fPcTab�]^acW�^U�8RT[P]S�WPeT�fPa\TS�eTah�[Xcc[T�

8RT[P]S� WPb� QTT]� cPZX]V� _Pac� X]� \TPbdaX]V� cWT� X]�^f� e^[d\T� caP]b_^ac� QTcfTT]�
6aTT][P]S�P]S�BR^c[P]S�cWa^dVW�\P]h�4D�_a^YTRcb��cWT�[PcTbc�QTX]V�C7>A��CWTaT�PaT�
cWaTT��^f�QaP]RWTb�X]�cWT�=^acW�0c[P]cXR��P]S�cWT��^f�X]�TPRW�^U�cWT\�bTT\b�c^�QT�
eTah�R^]bcP]c��7^fTeTa��cWT�cT\_TaPcdaT�^U�cWTbT��^f�QaP]RWTb�WPb�QTT]�X]RaTPbX]V��

?a^UTbb^a� 9Ù]bb^]�f^]STaTS�fWTcWTa� cWXb�fPa\X]V�fPb� SdT� c^� R[X\PcT� RWP]VT� ^a�
]PcdaP[� R[X\PcT� ePaXPQX[Xch�� 7T� \T]cX^]TS� cWPc� cWTaT� fPb� P� eTah� PQad_c� RWP]VT� X]�
fPcTa� cT\_TaPcdaTb� X]� cWT� 0c[P]cXR� fPcTab� ^UU� ^U� 8RT[P]S�� fWXRW� WT� PccaXQdcTS� c^�
]PcdaP[�ePaXPQX[Xch��?aX^a�c^� (($��cWT�RXaRd[PcX^]�X]�cWT�_^[Pa�VhaT�Pa^d]S�8RT[P]S�fPb�
bca^]V*�PUcTa� (($�Xc�fTPZT]TS��CWXb�aTbd[cTS�X]�fPa\Ta�P]S�bP[cXTa�fPcTa�T]Ra^PRWX]V�
]^acWfPaS�Ua^\�cWT�bdQ�ca^_XRP[�VhaT�UdacWTa�c^�cWT�b^dcW�

0b�P�R^]bT`dT]RT�^U�P]�PQad_c�RWP]VT�c^�fPa\Ta�P]S�bP[cXTa�fPcTab��cWTaT�WPeT�QTT]�
R^]bXSTaPQ[T�RWP]VTb� X]� cWT�SXbcaXQdcX^]�^U�
bW�bc^RZb� X]� cWT�=^acW�0c[P]cXR��fWXRW�
WPb�X\_[XRPcX^]b�U^a�cWT�R^d]caXTb�cWPc�
bW�X]�cWPc�PaTP��5^a�TgP\_[T��_aX^a�c^� (($��
\^]Z
bW�bc^RZb�fTaT�R^]RT]caPcTS�X]�cWT�fPcTab�b^dcW�^U�8RT[P]S*�PUcTa�cWT�RWP]VT�
X]�cT\_TaPcdaT�P]S�bP[X]Xch�^U�cWT�fPcTa��cWT�b_TRXTb�b_aTPS�]^acWfPaS�P[^]V�cWT�fTbc�
R^Pbc� ^U� 8RT[P]S�� TeT]� aTPRWX]V� cWT�]^acW� R^Pbc� ^U� 8RT[P]S��FWX[T� cWXb� Tg_P]bX^]� X]�
b_TRXTb�SXbcaXQdcX^]�WPS�[TS�c^�b^\T�[^RP[� XbbdTb�aTVPaSX]V�]Tf�
bWX]V�PRcXeXcXTb�X]�
]Tf�PaTPb��cWTbT�XbbdTb�WPeT�bX]RT�QTT]�aTb^[eTS�

7^fTeTa�U^a�\PRZTaT[�cWT�bc^ah�Xb�SXUUTaT]c)��CWT�b_TRXTb�WPb�P[b^�bTT]�Xcb�SXbcaXQdcX^]�
RWP]VT�SdT�c^�cWT�PQad_c�RWP]VTb�X]�cWT�cT\_TaPcdaT�P]S�bP[X]Xch�^U�cWT�fPcTa��6XeT]�
cWPc�8RT[P]S��cWT�5Pa^T�8b[P]Sb��=^afPh�P]S�cWT�4D�P[[�
bW�U^a�\PRZTaT[�X]�cWT�=^acW�
0c[P]cXR��cWT�aTbd[cX]V�RWP]VTb�X]�Xcb�SXbcaXQdcX^]�WPeT�RPdbTS�b^\T�R^]�XRc��?a^UTbb^a�
9Ù]bb^]�bPXS�Xc�Xb�d_�c^�cWT�_^[XcXRXP]b�c^�aTb^[eT�cWXb�R^]�XRc�

8]� WXb� R^]R[dbX^]�� ?a^UTbb^a� 9Ù]bb^]� bPXS� cWPc� WT� QT[XTeTb� 
bW� bc^RZb�fX[[� Tg_P]S�
fXcWX]�P�VXeT]�fPcTa�\Pbb��fXcW�\dRW� [Tbb�\XVaPcX^]�^U�
bW�bc^RZb�QTcfTT]�fPcTa�
\PbbTb�� 7T� T\_WPbXiTS� cWPc� \^]Xc^aX]V� Xb� TbbT]cXP[� c^� S^Rd\T]c� cWT� RWP]VTb�
^RRdaaX]V� P]S� aTbTPaRW� Xb� ]TTSTS� c^� bTT� W^f� R[X\PcT� RWP]VT� \XVWc� QT� PUUTRcX]V�
\PaX]T�TR^bhbcT\b��7T�bPXS�cWT�_a^Q[T\�^U�WPeX]V�c^^�[Xcc[T�bRXT]cX
R�X]U^a\PcX^]�^]�
cWT�0aRcXR�WPb�bXV]X
RP]c[h�X\_a^eTS�X]�aTRT]c�hTPab��Tb_TRXP[[h�PUcTa�cWT�8]cTa]PcX^]P[�
?^[Pa�HTPa��8?H��!��&�!��'�bdRRTTSTS�X]�X]RaTPbX]V�aTbTPaRW�PRcXeXcXTb�X]�cWT�aTVX^]��
7T�PSe^RPcTS�cWPc�cWXb�caT]S�R^]cX]dTb�
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AlFred jAkobsen
ExEcutivE DirEctor, icc grEEnlanD oFFicE

meeting sUstainable objectives in the Fishing indUstry

6aTT][P]S� T]Y^hb� P� |b_TRXP[� aT[PcX^]bWX_}� fXcW� cWT� 4D� eXP� cf^� PVaTT\T]cb)� cWT�
?Pac]TabWX_�0VaTT\T]c and the 5XbWTaXTb�?Pac]TabWX_�0VaTT\T]c��<a��9PZ^QbT]�bPXS��
BWPaX]V�\PaX]T� aTb^daRTb�fXcW� cWT�4D�� 8RT[P]S�� cWT�5Pa^T� 8b[P]Sb�P]S�2P]PSP�� cWT�
V^eTa]\T]c�^U�6aTT][P]S�WPb�STbXV]TS�P�[^]V�cTa\�
bWTaXTb�\P]PVT\T]c�bcaPcTVh�

CWT�0Rc�^]�5XbWTaXTb� X]�6aTT][P]S�fPb�P\T]STS� X]�!��(�� 8cb� Ud]SP\T]cP[�_aX]RX_[T�
^U�PS\X]XbcaPcX^]� Xb�QPbTS�^]�R^]bTaePcX^]�P]S�bcPQ[T� aT_a^SdRcXeT�RP_PRXch�^U� cWT�
aTb^daRTb��fXcW�cWT�X\_PRc�^U�
bWX]V�^]�cWT�TR^bhbcT\�ZT_c�c^�P]�PRRT_cPQ[T�[TeT[��
CWT�U^Rdb� Xb�^]�cWT�aPcX^]P[�dbT�^U�aTb^daRTb��QPbTS�^]�b^d]S�bRXT]cX
R�PSeXRT�P]S�
_dQ[XR�]TTSb�

<P]PVT\T]c� _[P]b� U^a� P� ]d\QTa� ^U� b_TRXTb� WPeT� QTT]� STeT[^_TS� X]� cWT� [Pbc� "�#�
hTPab� Qh� P� f^aZX]V� Va^d_� TbcPQ[XbWTS� Qh� cWT� <X]XbcTa� ^U� 5XbWTaXTb� X]� 6aTT][P]S��
fWXRW�aT_aTbT]cb�cWT�3T_Pac\T]c�^U�5XbWTaXTb��8]Sdbcah�AT_aTbT]cPcXeTb��P]S�P�]Tf�
Pbb^RXPcX^]�RP[[TS�BdbcPX]PQ[T�5XbWTaXTb�X]�6aTT][P]S��CWXb�f^aZX]V�Va^d_�WPb�R^\T�
d_�fXcW�_a^_^bP[b�U^a�\P]PVT\T]c�_[P]b��X]R[dSX]V�U^a�cWT�R^[S�fPcTa�_aPf]��P__[hX]V�
<PaX]T�BcTfPaSbWX_�2^d]RX[�VdXST[X]Tb��0�\P]PVT\T]c�_[P]�U^a�R^S�WPb�QTT]�PS^_cTS��
P]S�cWT�6aTT][P]S�WP[XQdc�Xb�]Tgc�X]�[X]T�

0[cW^dVW�cWT�aTcaTPcX]V�XRT�RaTPcTb�]Tf�
bWX]V�̂ __^acd]XcXTb��
bWX]V�PRcXeXcXTb�bW^d[S�
QT� QPbTS� ^]� Q^cW� bRXT]cX
R� P]S� caPSXcX^]P[� Z]^f[TSVT�� <a�� 9PZ^QbT]� bcPcTS�� 7T�
Tg_aTbbTS�WXb�W^_T�cWPc��fXcW�RTacPX]�[Tbb^]b�[TPa]TS�Ua^\�WXbc^ah��X[[TVP[��d]aT_^acTS�
P]S�d]aTVd[PcTS��8DD��
bWX]V�fX[[�]^c�QT�aT_TPcTS�

6aTT][P]S� WPb� bTeTaP[�\PaX]T� _a^cTRcTS� PaTPb� TbcPQ[XbWTS� X]�1PU
]�1Ph�� cWT� PaTP�
QTcfTT]�=ddZ�P]S�<P]XXcb^`��P]S�cWT�8ZZP�5Y^aS�PaTP��<a��9PZ^QbT]�SaTf�PccT]cX^]�
c^�_a^Q[T\b�fXcW�[TVXb[PcX^]�R^]RTa]X]V�bTeTaP[�\PaX]T�PaTPb��5^a�TgP\_[T��cWTaT�Xb�
]^�b_TRXP[�[TVXb[PcX^]�V^eTa]X]V�P�R^PbcP[�PaTP�^U�P�]PcX^]P[�_PaZ�X]�cWT�]^acWTPbc�^U�
6aTT][P]S��P[cW^dVW�Xc�bW^d[S�QT�_a^cTRcTS��7T�bPXS�cWT�PaTP�Xb�]^f�aTRTXeX]V�P�[^c�^U�
PccT]cX^]�SdT�c^�Xcb�WhSa^RPaQ^]�aTb^daRT�_^cT]cXP[��

7T�_^X]cTS�^dc�PaTPb�^U�R^]�XRcX]V�X]cTaTbcb�X]�cWT�1PU
]�1Ph�aTbTaeT��fWTaT�bTXb\XR�
bdaeThb�PaT�QTX]V�R^]SdRcTS�U^a�WhSa^RPaQ^]�P]S�\X]TaP[�aTb^daRTb��B^\T�^U�cWTbT�
bdaeThb� PaT� QTX]V� R^]SdRcTS� X]� P� ]PafWP[�\PaX]T� _a^cTRcTS� PaTP�� 7^fTeTa� Pb� cWT�
Mineral resources act� Xb� Q[P]ZTc� [TVXb[PcX^]� X]� 6aTT][P]S�� XU� aTcaXTePQ[T� aTb^daRTb�
fTaT�c^�QT�U^d]S�X]�cWT�bTPQTS�X]�P�_a^cTRcTS�PaTP��cWT�<X]TaP[�ATb^daRTb�0Rc�f^d[S�
^eTaad[T�cWT�_a^cTRcX^]�^U�cWT�i^]T�

<a��9PZ^QbT]�P[b^�\T]cX^]TS�cWT�_a^cTRcX^]�^U�R^aP[�aTTUb�^UU�cWT�R^Pbc�^U�6aTT][P]S��
X]R[dSX]V� cWT� R^aP[� aTTU� [^RPcTS� ^UU� 8ZZP� 5Y^aS�� fWXRW� WPeT� QTT]� _a^cTRcTS� Ua^\�
bWX__X]V�caPU
R��P]S�fWXRW�bRXT]cXbcb�PaT�X]cT]bT[h�bcdShX]V��

7T�cWT]�_aTbT]cTS�
bW�`d^cPb�U^a�cWT�fPcTab�Pa^d]S�6aTT][P]S��U^a�!� !��fWXRW�PaT�
aTVd[PcTS� P]S� bdaeThTS� Qh� 6aTT][P]S{b� 8]bcXcdcT� ^U� =PcdaP[� ATb^daRTb�� 1PbTS� ^]�

bWTaXTb�PVaTT\T]cb�fXcW�cWT�4D��6aTT][P]S�Xb�^Q[XVTS�c^�STeT[^_�bRXT]cX
R�PSeXRT�^]�
cWTbT�R^\\TaRXP[�b_TRXTb��

7T�QaXT�h� c^dRWTS�d_^]� cWT� XbbdT� ^U�fPa\X]V�fPcTab� ^UU�6aTT][P]S�QaX]VX]V�\^aT�
b^dcWTa[h�b_TRXTb�]^acWfPaS��X]R[dSX]V�RTacPX]�b_TRXTb�cWPc�WPeT�QTT]�cWT�b^daRT�^U�
cT]bX^]b�QTcfTT]�bTeTaP[�R^d]caXTb�cWPc�
bW�U^a�cWT\��WT�WX]cTS�cWPc�cWXb�b_TRXTb�fPb�
\PRZTaT[��
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<a�� 9PZ^QbT]� R^]R[dSTS� Qh� ^dc[X]X]V� cWT� \PX]� ^QYTRcXeTb� U^a� \PaX]T� aTb^daRT�
\P]PVT\T]c�X]�6aTT][P]S)�

~� B^d]S�bcTfPaSbWX_�^U�aTb^daRTb

~� :TT_X]V�cWT�T]eXa^]\T]c�R[TP]�

~� 5dacWTa�STeT[^_X]V�aT[PcX^]b�fXcW�cWT�4D

~� 5dacWTa�STeT[^_X]V� cWT� bRXT]cX
R�QPbT�^U�\PaX]T�\P]PVT\T]c�� R^\QX]TS�fXcW�
caPSXcX^]P[�Z]^f[TSVT

<a�� 9PZ^QbT]� Tg_aTbbTS� WXb� bd__^ac� U^a� X\_[T\T]cX]V� cWT� _aTRPdcX^]Pah� _aX]RX_[T�
fWT]�Xc�R^\Tb�c^�\P]PVX]V�]Tf�
bWTaXTb��X]�cWT�TeT]c�cWPc�]Tf�
bWTaXTb�PaT�STeT[^_TS�
X]� cWT� 0aRcXR� >RTP]� Pb� bTP� XRT� aTRTSTb� �� S^]{c� P[[^f� 
bWX]V� d]cX[� cWT� PaTP� P]S� Xcb�
aT_a^SdRcXeT� RP_PRXcXTb�WPeT�QTT]� bcdSXTS�P]S�PaT�fT[[� d]STabc^^S��7T�PSe^RPcTS�
X]cTa]PcX^]P[�R^^_TaPcX^]�cWPc�f^d[S�QT�\dcdP[[h�QT]T
RXP[�U^a�P[[�X]cTaTbcb�

dorotHée Herr 
marinE ProgrammE oFFicEr, gloBal marinE anD Polar ProgrammE, 
intErnational union For consErvation oF naturE (iucn)

imPlementing ecosystem-based management in the arctic 
environment

8]� WTa� X]ca^SdRcX^]�� <b�� 7Taa� aT\X]STS� cWT� PdSXT]RT� cWPc� cWT� 8D2=� Xb� cWT� f^a[S{b�
^[STbc�P]S�[PaVTbc�T]eXa^]\T]cP[�^aVP]XiPcX^]��fXcW� �!���\T\QTab�X]�V^eTa]\T]cb�
P]S�=6>b�P]S�^eTa� �����e^[d]cTTa�bRXT]cXbcb�X]�bXg�R^\\XbbX^]b�f^a[SfXST�

2^]RTa]TS�fXcW�cWT�TUUTRcb�^U�aP_XS�RWP]VTb�X]�cWT�0aRcXR��X]R[dSX]V�R[X\PcT�RWP]VT�
P]S�^RTP]�PRXSX
RPcX^]�� X]�!� ��� cWT� 8D2=�U^d]STS�P�?P]�0aRcXR�4R^bhbcT\�1PbTS�
<P]PVT\T]c��4Q<��_a^YTRc��fWXRW�WPb�cf^�R^\_^]T]cb)

~� ?^[XRh�PaaP]VT\T]cb�U^a�X\_[T\T]cPcX^]

~� 8ST]cX
RPcX^]� ^U� TR^[^VXRP[[h� P]S� QX^[^VXRP[[h� bXV]X
RP]c� PaTPb� X]� ^aSTa� c^�
U^a\d[PcT�aTR^\\T]SPcX^]b�c^�cWT�0aRcXR�2^d]RX[

<b��7Taa�X]ca^SdRTS�cWT�R^]RT_c�^U�TR^bhbcT\�QPbTS�\P]PVT\T]c��4Q<��U^a�\PaX]T�
aTb^daRTb��Pb�ST
]TS�Qh�cWT�8D2=)

|2^\_aTWT]bXeT� X]cTVaPcTS� TR^bhbcT\b�QPbTS� \P]PVT\T]c� ^U� Wd\P]� PRcXeXcXTb�
Xb� QPbTS� ^]� cWT� QTbc� PePX[PQ[T� bRXT]cX
R� Z]^f[TSVT� PQ^dc� cWT� TR^bhbcT\� P]S� Xcb�
Sh]P\XRb��8c�XST]cX
Tb�P]S�cPZTb�PRcX^]�^]�X]�dT]RTb�fWXRW�PaT�RaXcXRP[�c^�cWT�[^]V�
cTa\�WTP[cW�P]S�aTbX[XT]RT�^U�\PaX]T�TR^bhbcT\b��cWTaTQh�PRWXTeX]V�bdbcPX]PQ[T�dbT�
^U�TR^bhbcT\�V^^Sb�P]S�bTaeXRTb�P]S�\PX]cT]P]RT�^U�TR^bhbcT\�X]cTVaXch�}

CWT�0aRcXR�<PaX]T�4Q<�BcaPcTVh��fWXRW�Xb�QPbTS�^]�cWT�[PcTbc�bRXT]cX
R�X]U^a\PcX^]�
PePX[PQ[T�� Xb� QTX]V� STeT[^_TS� d]STa� cWT� Pdb_XRTb� ^U� cWT� 0aRcXR� 2^d]RX[�� <b�� 7Taa�
bdVVTbcTS�cWPc�Xc�bW^d[S�QT�X\_[T\T]cTS�^]�P�]PcX^]P[�[TeT[��Qh�Q^cW�0aRcXR�P]S�]^]�
0aRcXR�bcPcTb��aPcWTa�cWP]�QTR^\X]V�]Tf�X]cTa]PcX^]P[�[Pf�

BWT�PSSaTbbTS�cWT�_TaRTXeTS�QPaaXTab�U^a�X\_[T\T]cX]V�4Q<�X]�cWT�0aRcXR�Pb�|[PaVT[h�
d]U^d]STS}�P]S�_aTbT]cTS�TeXST]RT�cWPc�b^\T�T[T\T]cb�^U�cWT�4Q<�_aX]RX_[T�WPeT�
P[aTPSh�QTT]�|T]bWaX]TS}�X]�X]cTa]PcX^]P[�[Pf�P]S�_^[XRh��X]R[dSX]V�X]�cWT�2^\\XbbX^]�
U^a�cWT�2^]bTaePcX^]�^U�0]cPaRcXR�<PaX]T�;XeX]V�ATb^daRTb��220<;A��bX]RT� ('���cWT�
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D=�5XbW�Bc^RZb�0VaTT\T]c�^U� (($, the F^a[S�Bd\\Xc�^]�BdbcPX]PQ[T�3TeT[^_\T]c�^U�
2002���P]S�ePaX^db�D]XcTS�=PcX^]b�aTb^[dcX^]b��BWT�P[b^�VPeT�TgP\_[Tb�^U�b^\T�0aRcXR�
bcPcTb�cWPc�PaT�P[aTPSh�X\_[T\T]cX]V�cWT�4Q<�_aX]RX_[T�X]�cWTXa�fPcTab�

BWT� bcPcTS� 4Q<� Xb� ]^c� P]cX�STeT[^_\T]c�� Qdc� aPcWTa� P� R^]RT_c� c^� WT[_� \P]PVT�
STeT[^_\T]c� P]S� XST]cXUh� _^bbXQ[T� PaTPb� ^U� R^]�XRcX]V� X]cTaTbcb�� CWT� \PX]�
\TRWP]Xb\b� ^U� 4Q<� PaT�\d[cX�bTRc^aP[�� _[PRT�QPbTS�\^]Xc^aX]V� P]S� PbbTbb\T]c��
<b��7Taa�bcaTbbTS�cWPc�4Q<�bcaPcTVXTb�WPeT�P[aTPSh�QTT]�STeT[^_TS�Qh�bTeTaP[�bcPcTb�
^]�cWTXa�^f]�S^Tb�]^c�X]UaX]VT�^]�cWTXa�b^eTaTXV]ch�

BWT�^dc[X]TS�W^f�4Q<�RP]�QT�X\_[T\T]cTS�X]�P�_WPbTS�P__a^PRW)

~�?WPbT�>]T���8]XcXP[�BcT_b)�3T
]XcX^]b��V^P[b��^QYTRcXeTb

~�?WPbT�Cf^���2^\_^]T]c�_Pacb�Pc�cWT�aTVX^]P[�[TeT[�P]S�fWPc�Xb�P[aTPSh�d]STa�fPh

~�?WPbT�CWaTT���?TaX^SXR�ATeXTfb�^U�bRXT]cX
R�aTbTPaRW�P]S�\P]PVT\T]c

<b��7Taa�bPXS�bWT�fPb�TgRXcTS�c^�bTT�cWT�0aRcXR�2^d]RX[�_dc�4Q<�^]�Xcb�PVT]SP�cWa^dVW�
cWT�?a^cTRcX^]�^U�cWT�0aRcXR�<PaX]T�4]eXa^]\T]c�F^aZX]V�6a^d_��?0<4��*�cWT�_a^YTRcb�
^U� ;PaVT� <PaX]T� 0aTPb�� 1Tbc� ?aPRcXRTb� X]� >RTP]b�1PbTS� 4R^bhbcT\� <P]PVT\T]c�
�1T?><0A�*�P]S�?WPbT�88�^U�0aRcXR�>RTP]�ATeXTf�

CWT�0aRcXR�2^d]RX[�WPb�PbZTS�cWT�8D2=�c^�XST]cXUh�bT]bXcXeT�^RTP]�PaTPb��P]S�cWT�8D2=�
WPb�R^\T�d_�fXcW�cWXacTT]�Bd_Ta�4R^[^VXRP[[h�P]S�1X^[^VXRP[[h�BT]bXcXeT�0aTPb��Bd_Ta�
41B0b��

>]T�^U�cWT�_a^YTRcb�U^RdbTb�^]�X]�cWT�1TaX]V�BcaPXc�aTVX^]��^]T�^U�cWT�\^bc�QX^[^VXRP[[h�
_a^SdRcXeT�PaTPb�X]�cWT�aTVX^]��Xb�STbXV]TS�c^�[^^Z�Pc�cWT�RWP]VTb�cWPc�PaT�[XZT[h�c^�cPZT�
_[PRT�SdT�c^� X]RaTPbTS�bWX__X]V�P]S�c^�bdVVTbc�_a^cTRcX^]�\TPbdaTb�Ua^\�_^bbXQ[T�
]TVPcXeT�TUUTRcb��CWT�8D2=�bTTb�U^da�PaTPb�U^a�PRcX^])�

~� 2^\\d]XRPcX^]� P]S� ^dcaTPRW�� X]R[dSX]V� XST]cXUhX]V� X]bcad\T]cb� cWPc� R^d[S� QT�
\^aT�TUUTRcXeT�P]S�T]VPVX]V�fXcW�[^RP[�R^\\d]XcXTb�X]�^aSTa�c^�QTccTa�\TTc�cWTXa�
needs;

~� C^^[b�U^a�PaTP�_a^cTRcX^]��bdRW�Pb�RaTPcX]V�\P_b�^]�bdQbXbcT]RT�dbT�^U�\PaX]T�
aTb^daRTb��STeT[^_X]V�e^[d]cPah�\TPbdaTb��Pb�\P]SPc^ah�\TPbdaTb�cPZT�[^]VTa�
c^�QT�STeT[^_TS�*�^]�cWT�\P]SPc^ah�aTVd[Pc^ah�bXST��^_cX^]b�X]R[dST�STbXV]PcX]V�
?PacXRd[Pa[h�BT]bXcXeT�BTP�0aTPb� �?BB0b�� d]STa� cWT� 8<>�Pb�fT[[� Pb� VTccX]V� cWT�
8]cTa]PcX^]P[� 2^]eT]cX^]� U^a� cWT� ?aTeT]cX^]� ^U� ?^[[dcX^]� Ua^\� bWX_b� �<0A?>;��
c^�PSSaTbb�fPbcT�P]S�bTfPVT�SXb_^bP[� XbbdTb�P]S�TbcPQ[XbWX]V�D=4B2> World 

7TaXcPVT�bXcTb*�TPRW�R^d]cah�P[b^�STeT[^_�Xcb�^f]�]PcX^]P[�_^[XRXTb�X]�STeT[^_X]V�
P]S�X\_[T\T]cX]V�\PaX]T�_a^cTRcTS�PaTPb��<?0b�

~� DB�AdbbXP]� QX[PcTaP[� aT[PcX^]b�� 3Tb_XcT� V^^S� _a^VaTbb� X]� 
]SX]V� QX[PcTaP[�
b^[dcX^]b��cWTaT� Xb�]TTS�U^a�\^aT�R^^_TaPcX^]��5^a�TgP\_[T��cWT�DB�P]S�AdbbXP�
R^d[S�STeT[^_�P�Y^X]c�_a^_^bP[�c^�cWT�8<>�U^a�RaTPcX]V�P�?BB0��fWXRW�f^d[S�X]R[dST�
aXbZ�PbbTbb\T]c�P]S�e^[d]cPah�bWX_�caPU
R�R^ST�WP]SQ^^Z��BRXT]cX
R�R^^_TaPcX^]�
Xb�TbbT]cXP[��U^a�TgP\_[T�X]�STeT[^_X]V�QdUUTa�i^]Tb�X]�cWT�aTVX^]�

~� 3TeT[^_\T]c�^U�P]� X]cTa]PcX^]P[�?^[Pa�2^ST� U^a� bWX__X]V�Qh� cWT� 8<>��<b��7Taa�
aTVaTccTS��cWPc�Xcb�STeT[^_\T]c�Xb�bW^fX]V�aPcWTa�b[^f�_a^VaTbb��fWXRW�bWT�bPXS�
Xb� fWh� e^[d]cPah�\TPbdaTb�� fWXRW� RP]� QT� STeT[^_TS�\^aT� `dXRZ[h� P]S� TPbX[h��
R^d[S�QT�P�V^^S�X]cTaX\�b^[dcX^]�d]cX[�cWT�\P]SPc^ah�R^ST�Xb�PS^_cTS�

8]�faP__X]V�d_��bWT�d]STa[X]TS�cWT�X\_^acP]RT�^U�T]VPVX]V�X]SXVT]^db�R^\\d]XcXTb�
fWT]�Xc�R^\Tb�c^�T\TaVT]Rh�aTb_^]bT��d]STa[X]X]V�cWT�]TTS�c^�STcTa\X]T�W^f�c^�dbT�
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cWTXa�RP_PRXcXTb�X]�bTccX]V�d_�P]�^X[�b_X[[�aTb_^]bT�^aVP]XbPcX^]��U^a�TgP\_[T��fWXRW�Pc�
cWT�\^\T]c��fWXRW�S^Tb�]^c�TgXbc�X]�cWT�1TaX]V�BcaPXc�aTVX^]�Pc�cWT�\^\T]c�

DISCUSSION

0�[PSh�Ua^\�cWT�PdSXT]RT�PbZTS�cWT�_P]T[�c^�VXeT�P]�d_SPcT�^]�cWT�STeT[^_\T]c�^U�cWT�
8<>�?^[Pa�2^ST�

?a^UTbb^a� :^]aPS� BcTUUT]� ^U� cWT� BfXbb� 5TSTaP[� ATbTPaRW� 8]bcXcdcT� ^U� CTRW]^[^Vh�
bPXS�cWPc�WT�WPS�WTPaS�PQ^dc�cWT�X]RaTPbT�X]�6aTT][P]S�WP[XQdc�bc^RZb�Ua^\�cWT�[^RP[�
_T^_[T�X]�8[d[XbbPc��7T�X]`dXaTS�fWTcWTa�cWT�]d\QTab�U^a�`d^cP�RWP]VTb�X]�cWT�[Pbc� ��
hTPab�cWPc�\XVWc�QT�Pbb^RXPcTS�fXcW�cT\_TaPcdaT�RWP]VTb�

2Pa^[X]T�:X\�Ua^\�?^[XcX`dT�8]cTa]PcX^]P[T�f^]STaTS�fWh�cWT�bTXb\XR�bdaeThb�X]�cWT�
1PU
]�1Ph�aTbTaeT�fTaT�PdcW^aXbTS�XU�cWTh�fTaT�^eTa[P__X]V�fXcW�cWT�_a^cTRcTS�i^]T�
cWTaT�

4X]Pa�BeT]SbT]�^U�cWT�8]bcXcdcT�^U�<PaX]T�ATbTPaRW�X]�=^afPh�aT\PaZTS�cWPc�aTRT]c[h�
cWTh�WPeT�bTT]�\^aT�R^S�X]�=^afPh�cWP]�cWTh�WPeT�X]�cWT�[Pbc�$��hTPab��7^fTeTa��XU�̂ ]T�
V^Tb�STT_Ta�X]c^�cWT�RT]caP[�0aRcXR��cWTaT�Xb�b^�[Xcc[T�Z]^f]�PQ^dc�cWT�b_TRXTb�d_�cWTaT�
P]S�W^f�Xc�\XVWc�RWP]VT�Pb�cWT�aTVX^]�Xb�P[cTaTS�Qh�R[X\PcT�RWP]VT��7T�bcaTbbTS�cWT�
]TTS�U^a�Y^X]c�RXaRd\_^[Pa�aTbTPaRW�P]S�\^]Xc^aX]V�TUU^acb�c^�V^�X]c^�cWTbT�PaTPb�P]S�
R^]SdRc�\^]Xc^aX]V�P]S�aTbTPaRW�PRcXeXcXTb��7T�bPXS�cWT�0aRcXR�2^d]RX[�]TTSb�c^�QaX]V�
cWXb�c^�cWT�PccT]cX^]�^U�]PcX^]P[�_^[XcXRXP]b�c^�R^]bXSTa�bdRW�P]�X]XcXPcXeT�

0a]T�AXTST[�^U�cWT�4R^;^VXR�8]bcXcdcT�X]�1Ta[X]�bPXS�cWPc�cWT�^_T]X]V�d_�^U�]Tf�PaTPb�
U^a�
bWX]V�R^d[S� [TPS� c^�R^]�XRc�]^c�^][h�QTcfTT]� X]SdbcaXTb�bdRW�Pb�bWX__X]V�P]S�

bWTaXTb�� Qdc� P[b^� QTcfTT]� X]bcXcdcX^]b� bdRW� Pb� cWT�north east atlantic fisheries 

2^\\XbbX^]��=4052���̂ cWTa�aTVX^]P[�
bWTaXTb�̂ aVP]XiPcX^]b��A5>b���cWT�>b[^�P]S�?PaXb�
2^\\XbbX^]��>B?0A���P]S�cWT�8]cTa]PcX^]P[�2^]eT]cX^]�U^a�cWT�?aTeT]cX^]�^U�?^[[dcX^]�
Ua^\�bWX_b��<0A?>;���7T�PbZTS�fWXRW�^U�cWTbT�X]bcXcdcX^]b�f^d[S�_[Ph�P�ZTh�a^[T�

<b��7Taa�aT_TPcTS�cWPc�cWT�_a^VaTbb�^]�cWT�?^[Pa�2^ST�Xb�`dXcT�b[^f�Pc�cWXb�bcPVT��X]�
b_XcT�̂ U�VT]TaP[�bd__^ac�U^a�cWTXa�X]XcXPcXeTb��BWT�TRW^TS�cWT�RP[[�U^a�X]RaTPbTS�aTbTPaRW�
X]�cWT�0aRcXR�P]S�bPXS�cWT�0aRcXR�2^d]RX[�RP]�_a^\^cT�cWTbT�X]XcXPcXeTb�^]�P�aTVX^]P[�
QPbXb�

<a��9PZ^QbT]�bPXS�cWTaT�WPS�QTT]�\P]h�RWP]VTb�X]�
bW�bc^RZb�X]�6aTT][P]S�X]�cWT�
_Pbc�UTf�STRPSTb��8]�cWT� (%�b�P]S� (&�b�cWTaT�fPb�P�[^c�^U�R^S��8]�cWT�TPa[h� (&�b�
cWTh� bcPacTS� 
bWX]V� =^acW�0c[P]cXR� bP[\^]� X]� WdVT� ]d\QTab�� 7^fTeTa�� cWT� R^S�
SXbP__TPaTS�Pb�cWT�fPcTa�cT\_TaPcdaT�UT[[� X]�cWT�TPa[h� ('�b��7T�aTRP[[TS�fWT]�WXb�
UPcWTa�
bWTS�U^a�6aTT][P]S�WP[XQdc�X]�cWT� (&�b�Pb�fT[[��Qdc�cWTbT�P[b^�SXbP__TPaTS�X]�
cWT�[PcT� ('�b��=^f�cWT�R^S�Xb�aTcda]X]V�c^�6aTT][P]S��P]S�cWXb�Xb�[XZT[h�SdT�c^�fPa\Ta�
fPcTa�cT\_TaPcdaTb��0c�cWT�bP\T�cX\T��^eTa�cWT�[Pbc�cf^�hTPab��\^aT�cWP]� ���]Tf�
b_TRXTb��X]R[dSX]V�]Tf�TT[�P]S�WTaaX]V�b_TRXTb��WPeT�QTT]�S^Rd\T]cTS�X]�6aTT][P]S�
Qh�cWT�8]bcXcdcT�^U�=PcdaP[�ATb^daRTb��

8]� cWT�RPbT�^U�1PU
]�1Ph�� cWT�Q[P]ZTc� [TVXb[PcX^]� �<X]TaP[�ATb^daRTb�0Rc��^eTaad[Tb�
cWT�_a^cTRcX^]�^U�cWT�PaTP��7^fTeTa��WT�_^X]cTS�^dc�cWPc�cWTaT�PaT�TUU^acb�c^�X\_a^eT�
cWT�[TVXb[PcX^]��7T�bPXS�cWT�V^eTa]\T]c�^U�6aTT][P]S�fPb�_aTbT]cX]V�P]�P\T]S\T]c�
c^� cWT�ATb^daRTb�0Rc��b^� cWPc� cWT� aTb_^]bXQX[Xch�^U�STP[X]V�fXcW�P]h� X\_PRcb�^]� cWT�
T]eXa^]\T]c�fX[[�QT�\^eTS�Ua^\�cWT�1daTPd�^U�<X]TaP[�P]S�?Tca^[Td\�c^�P�SXUUTaT]c�
\X]Xbcah�STP[X]V�fXcW�cWT�T]eXa^]\T]c�

<a��9PZ^Qb^]�P[b^�WXVW[XVWcTS�cWT� X\_^acP]RT�^U�caPSXcX^]P[�Z]^f[TSVT��bWPaX]V�WXb�
Tg_TaXT]RT�fWT]� WT�fPb� bcX[[� f^aZX]V� Pc� :=0?:� �P� 6aTT][P]S� Wd]cTab� P]S� 
bWTab�
^aVP]XiPcX^]�� X]� cWT�  ('�b�fXcW� cWT� 8]dXc� 2XaRd\_^[Pa� 2^d]RX[� �822�� � ^]� STeT[^_X]V�
cWT�P]�8]dXc�ATVX^]P[�2^]bTaePcX^]�BcaPcTVh��8A2B���8]�cWXb�_a^YTRc��WT�caPeT[[TS�P[^]V�
cWT�R^Pbc�^U�6aTT][P]S�fXcW�QX^[^VXbcb�P]S�^cWTa�aTbTPaRWTab�c^�R^]SdRc� X]cTaeXTfb�
fXcW�cWT�[^RP[�8]dXc�Wd]cTab�P]S�
bWTa\T]�PQ^dc�cWTXa�[^RP[�caPSXcX^]P[�Z]^f[TSVT��7T�
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\T]cX^]TS�P�\P]� X]�P�b\P[[� eX[[PVT� X]�1PU
]�1Ph�WPS�]^cXRTS� cWPc�^]T�^U� cWT� [^RP[�
V[PRXTab�WPS�QTT]�aTcaTPcX]V��QTU^aT�P]h^]T�WPS�QTT]�_PhX]V�\dRW�PccT]cX^]�c^�cWT�
RWP]VTb�X]�cWT�6aTT][P]S�8RT�BWTTc��7T�P[b^�bPXS�cWPc�cWT�b^[XS�XRT�cWPc�fPb�̂ ]RT�cWTaT�
X]�cWT� ('�b�Xb�]^c�b^�b^[XS�P]h\^aT��P]S�Xb�bWaX]ZX]V��fWXRW�aTSdRTb�cWT�P\^d]c�^U�
cX\T�SdaX]V�cWT�hTPa�Wd]cTab�PaT�PQ[T�c^�V^�^dc�^]�cWT�XRT�c^�Wd]c�

?a^UTbb^a�9Ù]bb^]�PVaTTS�fXcW�<a��BeT]SbT]�PQ^dc� cWTaT�QTX]V�P]� X]RaTPbT� X]�
bW�
bc^RZb� X]� cWT� =^acW� 0c[P]cXR�� 7T� aTR^V]XiTS� cWPc�\P]h� RWP]VTb� X]� 
bW� bc^RZb� PaT�
^RRdaaX]V��Qdc�_^X]cTS�c^�cWT�UPRc�cWPc�cWTbT�RWP]VTb�PaT�WP__T]X]V�\PX][h�fXcWX]�cWT�
0c[P]cXR�fPcTa�\Pbb��FWX[T�fT�Z]^f�[Tbb�PQ^dc�cWT�0aRcXR�fPcTa�\PbbTb��cWXb�Xb�SdT�c^�
cWT�UPRc�cWPc�cWTaT�PaT�UTfTa�
bW�cWTaT�P]S�cWdb�UTfTa�b^�cWTaT�WPb�QTT]�[Xcc[T�X]cTaTbc�
c^�bcdSh�cWXb�_Pac�^U�cWT�f^a[S��1dc�WT�PVaTTS�cWPc�Pb�cWT�bTP�XRT�aTcaTPcb��cWXb�fX[[�^_T]�
d_�]Tf�^__^acd]XcXTb�c^�\^]Xc^a�fWPc{b�WP__T]X]V�X]�cWT�0aRcXR�>RTP]��P]S�Xc�bW^d[S�
QT�_dabdTS��CWT�`dTbcX^]�Xb�fW^�fX[[�S^�Xc��Pb�Xc�R^bcb�P�[^c�^U�\^]Th��7T�P[b^�bPXS�cWPc�
the 8]cTa]PcX^]P[�2^d]RX[�U^a�cWT�4g_[^aPcX^]�^U�cWT�BTP��824B� , which all arctic states 

PaT�\T\QTab�^U��Xb�fT[[�bdXcTS�c^�^eTabTT�
bWTaXTb�PRcXeXcXTb�X]�cWT�PaTP�

<b�� ETXcb� ]^cTS� cWPc� P� R^\\^]� cWT\T� X]� P[[� _aTbT]cPcX^]b�fPb� cWT�]TTS� U^a�\^aT�
aTbTPaRW�� P]S� bdVVTbcTS� cWPc� Xc� fPb� P� \TbbPVT� c^� _^[XcXRXP]b� c^� Ud]S� aTbTPaRW��
ATUTaaX]V�c^�cWT�4D{b�_a^\^cX]V�^U�X]eTbc\T]c�X]�0aRcXR�aTbTPaRW��bWT�\T]cX^]TS�cWT�
4D�R^]caXQdcTb�c^�\P]h�aTbTPaRW�_a^VaP\\Tb�X]�cWT�0aRcXR��P]S�T]R^daPVTS�P[[�^cWTa�
R^PbcP[�bcPcTb�̂ U�cWT�0aRcXR�P]S�]^]�0aRcXR�bcPcTb�fXcW�P]�X]cTaTbc�X]�cWT�aTVX^]�c^�S^�cWT�
bP\T��BWT�P[b^�R^\\T]cTS�cWPc��STb_XcT�cWT�0aRcXR�2^d]RX[�QTX]V�P�V^^S�X]cTa]PcX^]P[�
Q^Sh�c^�^eTabTT�\PaX]T�\P]PVT\T]c��c^�S^�Xc�_a^_Ta[h�aT`dXaTb�PdcW^aXbPcX^]�c^�]^c�
^][h�bd_TaeXbT�PRcXeXcXTb��Qdc�P[b^�c^�\PZT�bdaT�cWPc�cWT�\TPbdaTb�PaT�X\_[T\T]cTS�
P]S�R^]ca^[[TS��BWT�bdVVTbcTS�c^�TeTah^]T�c^�R^]bXSTa�\TRWP]Xb\b�cWPc�R^d[S�S^�cWPc�

EXRT�?aTbXST]c�^U�cWT�8]cT]cX^]P[�?^[Pa�5^d]SPcX^]�=XVWPc�0\X]�f^]STaTS�XU�cWT�0aRcXR�
2^d]RX[�R^d[S�TeTa�WPeT�P]h�\P]SPcT�c^�aTVd[PcT�
bWX]V�

0]^cWTa�PdSXT]RT�\T\QTa�Qa^dVWc�d_�cWT�_a^Q[T\�^U�^RTP]�PRXSX
RPcX^]��fWXRW�fPb�
]^c�PSSaTbbTS�X]�cWT�SXbRdbbX^]��7T�bPXS�̂ RTP]�PRXSX
RPcX^]�fX[[�[XZT[h�PUUTRc�cWT�0aRcXR�
\^aT�̀ dXRZ[h�cWP]�̂ cWTa�_Pacb�̂ U�cWT�f^a[S{b�̂ RTP]b��=^afPh�Xb�bTccX]V�d_�P�\^]Xc^aX]V�
bRWT\T�U^a�^RTP]�PRXSX
RPcX^]��P]S�WT�T]R^daPVTS�^cWTa�0aRcXR�R^d]caXTb�c^�bTc�d_�
bX\X[Pa�\^]Xc^aX]V�bRWT\Tb�

<b��7Taa�aTPbbdaTS�cWXb�_Tab^]�cWPc�cWT�8D2=�cPZTb�^RTP]�PRXSX
RPcX^]�bTaX^db[h�P]S�
caXTb�c^�PSSaTbb�cWXb�_a^Q[T\�cWa^dVW�cWT�UaP\Tf^aZ�̂ U�cWT�D]XcTS�=PcX^]b�5aP\Tf^aZ�
2^]eT]cX^]�^]�2[X\PcT�2WP]VT�� CWT�4D�P[b^� Ud]Sb� cWT�4da^_TP]�?a^YTRc�^]�>2TP]�
0RXSX
RPcX^]��4?>20��

<b��EXTcb�aT_[XTS�c^�<b��0\X]{b�R^\\T]c�cWPc�XU�cWT�0aRcXR�2^d]RX[�S^Tb�]^c�RdaaT]c[h�
WPeT�P]h�\P]SPcT�c^�aTVd[PcT�
bWTaXTb�PRcXeXcXTb�P\^]Vbc�Xcb�\T\QTab���8U�Xc�fP]cTS�
c^�S^�b^��Xc�f^d[S�]TTS�c^�RWP]VT�Xcb�\P]SPcT�P]S�bcPcdcTb�
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FridAy 
$�>2C>14A�!� !�

8=E4BC860C8=6�B24=0A8>B�5>A�
IMPrOvIng MarItIMe SafetY

MODeratOr:  

joAcHiM scHWArz
FormEr DirEctor oF thE icE anD EnvironmEnt DEPartmEnt, hamBurg shiP 
moDEl Basin

5^[[^fX]V�P�QaXTU�X]ca^SdRcX^]�̂ U�cWT�SPh{b�PRcXeXcXTb�VXeT]�Qh�0[PX]�7dQTac��?aTbXST]c�̂ U�
cWT�8]cTa]PcX^]P[�?^[Pa�5^d]SPcX^]��<a��BRWfPai�VPeT�P]�^eTaeXTf�^U�WXb�_a^UTbbX^]P[�
QPRZVa^d]S�QTU^aT�VXeX]V�cWT��^^a�c^�cWT�
abc�b_TPZTa�

jens boye
FlEEt managEr, royal arctic linE

oPerations in the arctic From a shiP owner’s view

<T]cX^]X]V�cWPc�WT�f^d[S�]^c�U^Rdb�c^^�\dRW�^]�bRXT]cX
R�SPcP��<a��1^hT�Y^ZTS�cWPc�
WXb�V^P[�fPb�c^�\PZT�bdaT�cWPc�P]h^]T�f^d[S�QT�PQ[T�c^�]PeXVPcT�cWT��TTc�^U�cWT�A^hP[�
0aRcXR�;X]T�Qh�cWT�T]S�^U�WXb�_aTbT]cPcX^]�

CWT�A^hP[�0aRcXR�;X]T�WPb�!$��hTPab�^U�Tg_TaXT]RT� X]�_a^eXSX]V�bWX__X]V�bTaeXRTb� X]�
6aTT][P]S�� 8c�^_TaPcTb�_PbbT]VTa�bTaeXRTb��P]S�fXcW�P�\^]^_^[h�R^]RTbbX^]�^U� cWT�
7^\T�Ad[T�6^eTa]\T]c��\PaXcX\T�RPaV^�caP]b_^ac�Pb�fT[[�

6aTT][P]S�Xb�P�QXV�Xb[P]S��Qdc�\^bc�_T^_[T�[XeT�P[^]V�cWT�fTbcTa]�R^Pbc[X]T��CWTaT�PaT�
]^�a^PSb��b^�cWT�^][h�fPh�c^�caP]b_^ac�RPaV^�Xb�TXcWTa�Qh�fPcTa�^a�Qh�PXa�

2^\_PaX]V� Xc� c^�4da^_TP]�_^acb��<a��1^hT�bPXS� cWT�_^ac� X]�=ddZ� Xb� |P�]^a\P[�_^ac}�
cWPc� ^_TaPcTb� [XZT�P]h�^cWTa�_^ac��7^fTeTa� X]�PaTPb�^U� b\P[[� bTcc[T\T]cb�� bWX__X]V�
^_TaPcX^]b�UPRT�VaTPcTa�[^VXbcXRP[�RWP[[T]VTb�P]S�aT`dXaT�P�[^c�^U�[^RP[�Z]^f[TSVT��3dT�
c^�cWT�[PRZ�^U�X]UaPbcadRcdaT�X]�cWTbT�PaTPb��bWX_�^_TaPc^ab�WPeT�c^�d][^PS�RPaV^�Ua^\�
cWT�bWX_b�cWT\bT[eTb��fWXRW�RP]�QT�`dXcT�R^bc[h�

|8RT�fX[[�P[fPhb�QT�P�RWP[[T]VT�X]�0aRcXR�fPcTab�}�<a��1^hT�Tg_[PX]TS��0�b\P[[�RWP]VT�^U�
fX]S�RP]�SaP\PcXRP[[h�P[cTa�cWT�XRT�bXcdPcX^]�fXcWX]�Ydbc�P�UTf�W^dab�

CWTaT�PaT�bTeTaP[�ch_Tb�^U�XRT��TPRW�^U�fWXRW�WPb�Xcb�^f]�RWPaPRcTaXbcXRb�P]S�_^bTb�P�
SXUUTaT]c�[TeT[�^U�RWP[[T]VT�U^a�bWX__X]V�^_TaPcX^]b)

1� 5Xabc�hTPa�fX]cTa�XRT�cWPc�Xb�^]T�bTPb^]�^[S��&��'��R\�cWXRZ��8c�Xb�]^c�_a^Q[T\PcXR*�
bWX_b�RP]�bX\_[h�QaTPZ�cWa^dVW�Xc��7^fTeTa��Pb�X]�b^\T�_Pacb�^U�6aTT][P]S�
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cWT�[^RP[b�dbT�bTP�XRT�Pb�P�\TP]b�^U�caP]b_^acPcX^]��cWT�bWX_�\dbc�[^^Z�^dc�U^a�
_TSTbcaXP]b�^]�cWT�XRT�

2� |FTbc�XRT}�Xb�
abc��P]S�bTR^]S�hTPa�XRT�R^\X]V�Ua^\�cWT�2P]PSXP]�TPbc�R^Pbc�c^�
cWT�fTbc�R^Pbc�^U�6aTT][P]S��8c�Xb�`dXcT�cWXRZ�P]S�WTPeh�P]S�P[b^�`dXcT�SXU
Rd[c�c^�
\P]^TdeaT�X]��8c�Xb�bcX[[�_^bbXQ[T�c^�QaTPZ��P[cW^dVW�Xc�Xb�`dXcT�SXU
Rd[c�

3� ?^[Pa�XRT��fWXRW�Xb�\d[cX�hTPa�XRT��Xb�&�'�\TcaTb�cWXRZ��5^a�bWX_b��Xc{b�cWT�\^bc�
UTPaTS�ch_T�^U�XRT��Pb�Xc�RP]�RPdbT�P�[^c�^U�SP\PVT��BWX_b�dbdP[[h�^_TaPcT�fXcW�P�
WT[XR^_cTa�^]Q^PaS�b^�cWTh�RP]�S^�PTaXP[�bdaeThb�c^�Z]^f�fWTaT�cWT�cWXRZTbc�XRT�
Xb�

0]^cWTa�\PY^a�RWP[[T]VT�U^a�0aRcXR�bWX__X]V�Xb�cWT�XRX]V�cWPc�^RRdab�^]�bWX_b��PUUTRcX]V�
bcPQX[Xch�P]S�RPaV^�^_TaPcX^]��0� [PhTa�^U� XRT�!��!$�R\�cWXRZ�caP]b[PcTb� X]c^�P]�TgcaP�
!�$�c^]]Tb�^U�TgcaP�fTXVWc�^]�cWT�bWX_��FWT]�UPRTS�fXcW�cWT�_a^b_TRc�^U�bTeTaT�XRX]V��
cWT�RaTf�P]S�eTbbT[�\dbc�QT�|fX]cTaXiTS}�b^�cWT�T`dX_\T]c�RP]�f^aZ�X]�cT\_TaPcdaTb�
^U� �"$ 2�� CWT� RaTf{b� Z]^f[TSVT� P]S� Tg_TaXT]RT� _[Phb� P� ZTh� a^[T� d]STa� cWTbT�
RXaRd\bcP]RTb�

0c�cWT�\^\T]c��]PeXVPcX^]�Xb�SXU
Rd[c�X]�cWT�0aRcXR��Pb�cWTaT�PaT�P�[^c�^U�PaTPb�cWPc�WPeT�
]^c�QTT]�bdaeThTS��A^RZb�PaT�eTah�SP]VTa^db� U^a�bWX_b�� U^a�TgP\_[T�� 8U�P�bWX_� ad]b�
PVa^d]S��Xc�RP]�cPZT�P�[^c�^U�cX\T�P]S�\^]Th�c^�VTc�Xc�QPRZ�^]�fPcTa��BdRW�PRRXST]cb�
WP__T]�bX\_[h�SdT�c^�[PRZ�^U�[^RP[�Z]^f[TSVT��<a��1^hT�bPXS�

A^hP[�0aRcXR�;X]T�QT[XTeTb�cWPc�]TXcWTa�cWT�=^acWfTbc�?PbbPVT�]^a�cWT�=^acWTa]�BTP�
A^dcT�fX[[�QT�cWT�\PX]�caP]bR^]cX]T]cP[�bWX__X]V�a^dcTb�^eTa�cWT�[^]V�cTa\��FWT]�bTP�
XRT�TgcT]c�SX\X]XbWTb�c^�cWT�_^X]c�cWPc�Xc�QTR^\Tb�_^bbXQ[T�c^�Ra^bb�cWT�0aRcXR�X]�P�bWX_�
eXP�cWT�=^acW�?^[T��\P]h�]PeXVPc^ab�\Ph�RW^^bT�cWXb�a^dcT��Pb�cWTaT� Xb�\dRW� [^fTa�
aXbZ�^U�RTacPX]�^QbcPR[Tb�bdRW�Pb�bWP[[^f�fPcTab�^a�bca^]V�RdaaT]cb��fWXRW�RP]�_^bT�
_a^Q[T\b�c^�[PaVT�eTbbT[b�

CWT� 0aRcXR� Xb� P[b^� fXc]TbbX]V� Va^fcW� X]� RadXbX]V� PRcXeXch�� 5^dacTT]� RadXbT� eTbbT[b�
RP]�caP]b_^ac�\^aT�cWP]� ������_T^_[T�_Ta�SPh��B^�UPa�cWTaT�WPb�]^c�QTT]�P�bTaX^db�
bWX__X]V�PRRXST]c��1dc�TeT]�XU�P�b\P[[�[X]Ta�fXcW�cf^�Wd]SaTS�_T^_[T�^]Q^PaS�fTaT�c^�
WPeT�P]�PRRXST]c��cWT�^UUbW^aT�aTbRdT�RP_PRXch� X]�6aTT][P]S�Xb� X]bdU
RXT]c�c^�R^eTa�
Q^cW�R^Pbcb�̂ U�cWT�Xb[P]S��>]bW^aT�RP_PRXch�Xb�P[b^�X]bdU
RXT]c��Pb�b\P[[�W^b_XcP[b�fXcW�
^][h�cfT]ch�QTSb�cT]S�c^�QT�cWT�]^a\�

<^bc� ^U� cWT� fTbc� R^Pbc� ^U� 6aTT][P]S� Xb� R^eTaTS� Qh� [XRT]bTb� U^a� cTbc� SaX[[X]Vb�� <a��
1^hT�Xb�R^]eX]RTS�cWPc�cWT�bWX__X]V�X]Sdbcah�fX[[�_[Ph�P�a^[T�Pb�cWTbT�aTVX^]b�STeT[^_�
TR^]^\XRP[[h��8]�[XVWc�̂ U�cWXb��<a��1^hT�bcaTbbTS�cWT�daVT]Rh�̂ U�R^\X]V�d_�fXcW�cWT�?^[Pa�
2^ST��P]S�|cWT�b^^]Ta��cWT�QTccTa�}�7T�RaXcXRXbTS�cWT�adbW�^U�cWT�c^daXbc�X]Sdbcah�X]c^�
]Tf[h�^_T]TS�fPcTab�fWT]�]^c�P[[�^_TaPc^ab�Z]^f�fWPc�cWTh�PaT�S^X]V��7T�Tg_[PX]TS�
cWT�X\_^acP]RT�^U�WPeX]V�P�V^^S�aT[PcX^]bWX_�fXcW�X]bdaP]RT�R^\_P]XTb��WPeX]V�[^RP[�
Z]^f[TSVT��X]R[dSX]V�Z]^fX]V�cWT�[^RP[�WhSa^VaP_Wh��P]S�aTb_TRcX]V�T]eXa^]\T]cP[�
R^]RTa]b�

FWT]�PbZTS�Qh�<a��BRWfPai�PQ^dc� cWT� UaT`dT]Rh�^U�SP\PVT� c^�bWX_b��WT�bPXS� cWPc�
cWT�SP\PVT�aPcT�fPb�^]T�^a�cf^�RPbTb�^U�\X]^a�XRT�SP\PVT�_Ta�hTPa��BTeTaT�SP\PVT�
WP__T]b�^]RT�TeTah�U^da�c^�
eT�hTPab��fWXRW�<a��1^hT�STbRaXQTS�Pb�|PRRT_cPQ[T�}
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HelGe tAnGen
rEgional DirEctor, norwEgian mEtEorological institutE

earth observation and saFety in the arctic

<a��CP]VT]�PaVdTS�cWPc�4PacW�^QbTaePcX^]�_[Phb�P�ZTh�a^[T�X]�VdPaP]cTTX]V�\PaXcX\T�
bPUTch��FXcW�cWT�\T[cX]V�^U�cWT�XRT�X]�cWT�0aRcXR��cWT�]TTS�U^a�^QbTaePcX^]�fX[[�X]RaTPbT�
Pb�]Tf�d]RWPacTS�PaTPb�^_T]�d_�

CWT� [Pbc� cWXach�hTPab�WPeT�bTT]�VaTPc�bcT_b�U^afPaS� X]� cTRW]^[^Vh�dbTS�U^a�fTPcWTa�
U^aTRPbcX]V��=^fPSPhb�cWT�aTb^[dcX^]� Xb�WXVWTa�P]S�\^aT�STcPX[TS��P]S�SPcP�RP]�QT�
R^\\d]XRPcTS�UPacWTa�]^acW�

?Pac�^U� cWT�=^afTVXP]�<TcT^a^[^VXRP[� 8]bcXcdcT{b�PaTP�^U� aTb_^]bXQX[Xch� X]R[dSTb� cWT�
=^acW�0c[P]cXR��BeP[QPaS��P]S�9P]�<PhT]�8b[P]S�

>]T�^U�cWT�\^bc�\^STa]�c^^[b� Xb�cWT�dbT�^U�\d[cX[PhTa�bRaTT]b�cWPc� X]R[dST�bdaUPRT�
_aTbbdaT�P]S�bdaUPRT�fX]S�X]U^a\PcX^]��<TcT^a^[^VXbcb�PSS�bPcT[[XcT�SPcP�c^�bdQYTRcXeT�
SaPfX]Vb�S^]T�Qh�\TcT^a^[^VXbcb�c^�RaTPcT�cWT\�

4eT]� fXcW� ]Tf� bPcT[[XcTb� \^]Xc^aX]V� P[[� _Pacb� ^U� cWT� _[P]Tc�� caPSXcX^]P[� \TP]b� ^U�
^QbTaePcX^]��bdRW�Pb�\TcT^a^[^VXRP[�bcPcX^]b�P]S�fTPcWTa�QP[[^^]b��PaT�bcX[[�X\_^acP]c��
<a��CP]VT]�T\_WPbXiTS�

the F^a[S�<TcT^a^[^VXRP[�>aVP]XiPcX^]��F<>��WPb�R^]R[dSTS�P]�PVaTT\T]c�X]�fWXRW�
P[[�^_T]�fPcTa�PaTPb�^]�cWT�V[^QT�fX[[�QT�R^eTaTS�Qh�U^aTRPbcb��=^�^]T�WPS�d]STacPZT]�
cWXb� cPbZ� X]� cWT�0aRcXR�d]cX[� ]^f��=^afPh��2P]PSP�� P]S�AdbbXP�WPeT�PVaTTS� c^� cPZT�
^]� cWT� cPbZ� ^U� R^eTaX]V� P[[� ]^acWTa]� ^RTP]� PaTPb�� CWT� _Ta\P]T]c� XRT� R^eTa�\PZTb�
Xc� X\_^bbXQ[T� c^�S^�fPcTa� bdaUPRT� U^aTRPbcb� U^a� cWT�=^acW�?^[T*� cWTaTU^aT�� Xc� Xb� ^][h�
_^bbXQ[T� c^�]P\T� cWT�bXcTb�R^\_aXbX]V� cWT� aTb_TRcXeT�PaTP�^U� aTb_^]bXQX[Xch��P]S� c^�
d_SPcT�cWT�XRT�TSVT��fWTaT�bTP�XRT�T]Sb�P]S�^_T]�fPcTa�QTVX]b��X]�cWT�U^aTRPbc��CWT�
=^afTVXP]�bXcTb�WPeT�P[aTPSh�QTT]�]P\TS��P]S�cWT�XRT�TSVT�U^aTRPbc�Xb�d_SPcTS�cfXRT�
P�SPh�

>]T� b_TRXP[� RWPaPRcTaXbcXR� ^U� cWT� 0aRcXR� Xb� Xcb� R^[S� PXa� \PbbTb�� fWXRW� _a^SdRT�
bW^fTab�fWT]�cWTh�\^eT�^UU�6aTT][P]S�^eTa�cWT�aT[PcXeT[h�fPa\�bTP��1dc�b^\TcX\Tb�
\TcT^a^[^VXbcb�T]R^d]cTa�P�_^[Pa� [^f���P�bW^ac�[XeTS�P]S�STT_[h�d]bcPQ[T�PXa�\Pbb�
fXcW�W^\^VT]^db�bdaUPRT�X]�^f�P]S�P�bca^]V�bd__[h�^U�T]TaVh�R^\X]V�X]��D]cX[�cWXach�
hTPab�PV^��]^c�\dRW�fPb�Z]^f]�PQ^dc�cWT\*�]^f�cWTaT�Xb�P�[^c�^U�aTbTPaRW�V^X]V�^]�
P]S�]d\TaXRP[�\^ST[b�QTX]V�_a^SdRTS�U^a�U^aTRPbcX]V�_^[Pa�[^fb��

BPcT[[XcT�X\PVTb�_a^SdRT�\P_b�c^�STcTa\X]T�fTaT�_^[Pa�[^fb�PaT�VT]TaPcTS��1TcfTT]�
 (((�P]S�!� ��� ���_^[Pa�[^fb�fTaT�aTR^aSTS�� 8]�!� ���P�_^[Pa�[^f�U^a\TS�]^acW�^U�
BeP[QPaS��� cWT�
abc� cX\T�^]T�WPS�P__TPaTS�b^� UPa�]^acW��<a��CP]VT]�bPXS� cWXb�fPb�
[X]ZTS� c^� cWT�bTP� XRT�SXbP__TPaX]V��Pb�P�_^[Pa� [^f�]TTSb�bdU
RXT]c[h� [PaVT�PaTPb�^U�
^_T]�fPcTa�c^�U^a\�

<a��CP]VT]�WXVW[XVWcTS�cWT� UPRc� cWPc�bPcT[[XcTb�PaT� cWT�^][h�\TP]b�c^�\^]Xc^a� [PaVT�
PaTPb��CaPSXcX^]P[[h��^_cXRP[�X]bcad\T]cb�WPeT�QTT]�dbTS��7^fTeTa�bTeTaP[�hTPab�PV^�
Bh]cWTcXR�0_TacdaT�APSPa��B0A��QTVP]�c^�QT�dbTS�^]�bPcT[[XcTb��X]R[dSX]V�A030AB0C�
 ��A030AB0C�!�P]S�cWT�]^f�STUd]Rc�4=E8B0C��CWXb�\PST�Xc�_^bbXQ[T�c^�\PZT�RTacPX]�
^QbTaePcX^]b�fWT]�cWTaT�fPb�]^�bd][XVWc��Pb�fT[[�Pb�cWa^dVW�R[^dS�R^eTa��

FWX[T� XRT� bTaeXRTb� bcPacTS� c^� dbT� aPSPa� bPcT[[XcT� SPcP� b^\T� 
UcTT]� hTPab� PV^�� Xc�
Xb� bcX[[� ]TRTbbPah� c^� S^� b^\T� WP]Sb�^]� f^aZ� c^� ST[XeTa� cWT� 
]P[� _a^SdRc� U^a� T]S�
dbTab��BRXT]cXbcb�\dbc� [^^Z�Pc�bPcT[[XcT�_XRcdaTb��P]S�Ua^\�cWXb��SaPf�cWT�\P_��3dP[�
_^[PaXiPcX^]�cTRW]^[^Vh�P[[^fb�̂ ]T�c^�_dc�R^[^dab�P]S�X\PVTb�c^VTcWTa�c^�RaTPcT�P�]XRT�
_a^SdRc�U^a�cWT�T]S�dbTa�
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CaP]bUTaaX]V�cWT�X]U^a\PcX^]�c^�bWX_b�bcX[[�_^bTb�P�RWP[[T]VT��W^fTeTa��0RRTbb�c^�XRT�
RWPacb� ePaXTb� Ua^\� R^d]cah� c^� R^d]cah�� CWT� 4da^_TP]�D]X^]� WPb� bd__^acTS� bTeTaP[�
_a^YTRcb�PX\TS�Pc�X\_a^eX]V�XRT�bTaeXRTb�X]�cWT�_Pbc�STRPST��^]T�^U�cWT�[PcTbc�QTX]V�
the pilot 824<0A�_a^YTRc��fWXRW�Xb�U^RdbTS�^]�QaX]VX]V�XRT�RWPacb�c^�bWX_b�X]�T[TRca^]XR�
U^a\�

CWT� Ca^\bÞ� ATVX^]P[� 8RT� ?aTSXRcX^]� BhbcT\� �CA8?B�� Xb� P� \^ST[[X]V� _a^YTRc� X]� cWT�
1PaT]cb�BTP�fXcW�P�!�Z\�aTb^[dcX^]�VaXS��fWXRW�RP]�QT�dbTS�U^a�]PeXVPcX^]��0]^cWTa�]Tf�
ZX]S�^U�^QbTaePcX^]�Xb�cWT�0dc^\PcXR�8ST]cX
RPcX^]�BhbcT\��08BBPc� ���fWXRW�RP]�WT[_�
\PaXcX\T�PdcW^aXcXTb�aTR^V]XiT�P]S�[^RPcT�eTbbT[b��WT[_X]V�X\_a^eT�cWT�caP]b_PaT]Rh�
^U�\PaXcX\T�PRcXeXcXTb�X]�cWT�0aRcXR�

duAne sMitH
PrEsiDEnt anD vicE-chair, icc canaDa

an inUit PersPective on arctic shiPPing: beneFits and drawbacKs

2^\\T]cX]V�^]�cWT�[PRZ�^U�eTah�\dRW�b^RXP[�R^\_^]T]c�c^�cWT�SXbRdbbX^]��<a��B\XcW�
bPXS�cWPc�cWPc�WT�RP\T�X]�_TPRT��STb_XcT�cWT�\P]h�SXUUTaT]RTb�QTcfTT]�cWT�4da^_TP]�
D]X^]�P]S�cWT�8]dXc�2XaRd\_^[Pa�2^d]RX[��822��

CWT� RWP]VX]V� 0aRcXR� QaX]Vb� PQ^dc� P]� X]RaTPbT� X]� bWX__X]V�� fWXRW� fX[[� X]� cda]� WPeT�
P]� X\_PRc� ^]� 8]dXc� [XeX]V� X]� R^PbcP[� R^\\d]XcXTb�� 7T� bPXS� WT� fX[[� [^^Z� Pc� Q^cW� cWT�
SaPfQPRZb�P]S�QT]T
cb�c^�X]RaTPbTS�0aRcXR�bWX__X]V�U^a�cWTbT�R^\\d]XcXTb�

5^a�cW^bT�d]UP\X[XPa�fXcW�cWT�822��<a��B\XcW�VPeT�P�QaXTU�STbRaX_cX^]�P]S�WXbc^ah�^U�cWT�
^aVP]XiPcX^]��fWXRW�PSe^RPcTb�U^a�cWT�aXVWcb�^U�b^\T� %������8]dXc�[XeX]V�X]�6aTT][P]S��
2P]PSP��0[PbZP��P]S�2WdZ^cZP��AdbbXP��eXP�Xcb�U^da�aTVX^]P[�^U
RTb��5^d]STS�fWT]�cWT�
8]dXc�R^\\d]Xch�[XeX]V�^]�cWT�=^acW�B[^_T�^U�0[PbZP�RP\T�c^VTcWTa�X]� (&&�c^�SXbRdbb�
W^f�Tg_[^XcPcX^]�̂ U�̂ X[�P]S�VPb�X]�cWT�aTVX^]�f^d[S�PUUTRc�cWTXa�SPX[h�[XUT��cWT�822�PX\b�c^�
X]bTac�cWT�R^[[TRcXeT�e^XRT�̂ U�cWT�8]dXc�_T^_[T�X]c^�0aRcXR�_^[XRh\PZX]V��CWT�̂ aVP]XiPcX^]�
WPb�P�R^]bd[cPcXeT�bcPcdb�fXcW�cWT�D]XcTS�=PcX^]b�4R^]^\XR�P]S�B^RXP[�2^d]RX[, and is 

P�?Ta\P]T]c�?PacXRX_P]c�X]�cWT�0aRcXR�2^d]RX[�

CWT�0aRcXR�R^Pbc[X]T�_[Phb�P]�TgRT_cX^]P[�_Pac�X]�cWT�[XUT�^U�cWT�8]dXc�_T^_[T��CWT�^RTP]�
WPb�QTT]�cWTXa�_Pbc�P]S�WPb�ST
]TS�cWT\��<a��B\XcW�bPXS��1dc�cWTh�W^_T�Xc�fX[[�P[b^�
QT�cWTXa�UdcdaT�

|C^�d]STabcP]S�bWX__X]V�X]�cWT�0aRcXR��h^d�\dbc�d]STabcP]S�fW^�fT�PaT����P]S�X]�^aSTa�
c^�d]STabcP]S�db��h^d�\dbc�d]STabcP]S�cWT�0aRcXR�R^Pbc��P]S�W^f�Xc�_[Phb�bdRW�P�RT]caP[�
a^[T� X]�fW^�fT�PaT�}�<a��B\XcW�bPXS��aTUTaaX]V�c^�cWT�R^Pbc�P�|U^d]cPX]�^U�caPSXcX^]P[�
Z]^f[TSVT�}�7T�_^X]cTS�^dc�cWPc�($��^U�2P]PSXP]�8]dXc�R^\\d]XcXTb�aTbXST�P[^]V�cWT�
R^Pbc��P]S�cWTXa�[XUTbch[T�aT[XTb�^]�cWT�T]cXaT�\PaX]T�TR^bhbcT\��X]R[dSX]V�cWT�^RTP]��
cWT�XRT��cWT�aXeTab�cWPc��^f�X]c^�cWT�bTP��P]S�cWT�R^Pbc�XcbT[U�

CWT� bTP� XRT� Xb� P� |WXVWfPh}� U^a� cWT� 8]dXc�� 0b� Xc� \T[cb�� cWT� _^bbXQX[Xch� c^� dbT� Xc� U^a�
caP]b_^acPcX^]�Xb�QTX]V�aTSdRTS��CWT�8]dXc�eXTf�Xb�cWPc�bWX__X]V�bW^d[S�QT�S^]T�^]�cWT�
_TaX_WTaP[�XRT��Pb�cWT�XRT�]TTSb�c^�QT�\PX]cPX]TS�P]S�bWX__X]V�RP]�SP\PVT�cWT�bTP�
XRT�Qh�QaTPZX]V�Xc�d_��0[cW^dVW�b^\T�bWX__X]V�R^\_P]XTb�fP]c�c^�Tg_P]S�P]S�_a^eXST�
\^aT�bTaeXRTb� c^� cWT� 8]dXc� [XeX]V� X]�=^acWTa]�R^\\d]XcXTb�� cWTh�S^�]^c�hTc�WPeT� cWT�
Tg_TacXbT��Pb�\P]h�PaTPb�aT\PX]�d]RWPacTS�

CWT� bW^aT[X]Tb� PaT� P[b^� Ta^SX]V� SdT� c^� R[X\PcT� RWP]VT� P]S� aTRTSX]V� XRT��fWXRW� ]^�
[^]VTa�_a^cTRcb�cWT�R^Pbc�Ua^\�Ta^bX^]��2^PbcP[�Ta^bX^]�PUUTRcb�R^\\d]XcXTb�]TPa�cWT�
R^Pbc��Pb�UPRX[XcXTb�WPeT�c^�QT�\^eTS�UdacWTa�X][P]S�c^�Pe^XS��^^Sb�P]S�bTP�bc^a\b�
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CWT�0aRcXR�2^d]RX[{b�0aRcXR�<PaX]T�BWX__X]V�0bbTbb\T]c��0<B0� report concluded that 

cWT�Wd\P]�SX\T]bX^]�fPb�TgcT]bXeT��7^fTeTa��<a��B\XcW�PaVdTS�� eTah� UTf�bcdSXTb�
WPeT�PRcdP[[h�QTT]�S^]T�^]�W^f�bWX__X]V�PUUTRcb�cWT�R^\\d]XcXTb��7T�aTUTaaTS�c^�cWT�
0<B0�bcdSh�Pb�|]TXcWTa�R^\_aTWT]bXeT��]^a�TgWPdbcXeT}�X]�cWXb�aTVPaS��

0]�X\_^acP]c�XbbdT�U^a�8]dXc�R^\\d]XcXTb�Xb�QT[dVP�\XVaPcX^]�QTcfTT]�cWT�1TaX]V�P]S�
2WdZRWX�BTPb�P]S�cWT�TUUTRcb�X]RaTPbTS�bWX__X]V�\Ph�WPeT�^]�Xc��<^aT�bWX__X]V�P[b^�
\TP]b�P]�X]RaTPbTS�aXbZ�^U�^X[�b_X[[b��8]�cWXb�aTVPaS��cWT�822�WPb�R^]caXQdcTS�c^�0aRcXR�
2^d]RX[�CPbZ�5^aRT�SXbRdbbX^]b��7^fTeTa�cWT�8]dXc�PaT�P[Pa\TS�cWPc�cWT�_[P]b�U^Rdb�
^][h�^]�fWPc�c^�S^�PUcTa�P�b_X[[��CWT�822�WPb�PbZTS�U^a�P�R^\_T]bPcX^]�Ud]S��bX\X[Pa�c^�
cWT�̂ ]T�cWPc�6aTT][P]S�PbZTS�U^a��fWXRW�f^d[S�_a^eXST�aT[XTU�c^�R^\\d]XcXTb�PUUTRcTS�

CWT� 822� eXTf� ^]� cWT� X]RaTPbX]V� P\^d]c� ^U� X]SdbcaXP[� PRcXeXch� X]� cWTXa� W^\T[P]S� Xb�
outlined in the 2XaRd\_^[Pa�8]dXc�3TR[PaPcX^]�^]�ATb^daRT�3TeT[^_\T]c�?aX]RX_[Tb�

<a��B\XcW�f^]STaTS�XU�cWT�QT]T
cb�Ua^\�X]RaTPbTS�bWX__X]V�f^d[S�aTP[[h�cda]�̂ dc�c^�QT�
QT]T
cb��<^aT�UaT`dT]c�bWX_\T]cb�^U�U^^SbcdUUb�R^d[S�_a^eXST�VaTPcTa�U^^S�bTRdaXch�
^]�^]T�WP]S��Pb�U^^S� X\_^acTS�Ua^\�UdacWTa�b^dcW�f^d[S�QT�\^aT�aTPSX[h�PePX[PQ[T��
7^fTeTa�^]�cWT�^cWTa�WP]S��Xc�R^d[S�P[b^�[TPS�c^�VaTPcTa�U^^S�X]bTRdaXch��Pb�X]RaTPbTS�
bWX__X]V�R^d[S�PUUTRc�cWT�RP[eX]V�PaTPb�̂ U�\P]h�̂ U�cWT�\PaX]T�\P\\P[b�bdRW�Pb�bTP[b��
fWP[Tb��]PafWP[b��TcR��cWT�8]dXc�WPeT�Wd]cTS�U^a�bdQbXbcT]RT�U^a�bTeTaP[�\X[[T]]XP��HTc�
XU�cWT�STeT[^_\T]c�Xb�\^STaPcT�P]S�bdbcPX]PQ[T��Xc�RP]�\PZT�P�V^^S�R^]caXQdcX^]�c^�
8]dXc�R^\\d]XcXTb��Pb�Xc�R^d[S�[TPS�c^�QTccTa�TSdRPcX^]�P]S�T\_[^h\T]c�̂ __^acd]XcXTb�

<a�� B\XcW� R^]R[dSTS� Qh� bPhX]V� cWPc� cWT� 822� UTT[b� cWPc� _^cT]cXP[� X\_PRcb� WPeT� ]^c�
QTT]�PST`dPcT[h�PbbTbbTS��FWX[T�cWTaT�\Ph�QT�b^\T�QT]T
cb�c^�X]RaTPbTS�bWX__X]V�
PRcXeXch��cWT�822�QT[XTeTb�cWTh�bW^d[S�QT�_a^_Ta[h�X]cTVaPcTS�Pc�P�\dcdP[[h�QT]T
RXP[�
P]S�bdbcPX]PQ[T�_PRT�

GeorG lArusson 
DirEctor gEnEral, icElanDic coast guarD

the icelandic coast gUard and search and rescUe in and aroUnd 
iceland: a rooted service in a dynamic ambiance

;^RPcTS�UPa�Ua^\�cWT�]TXVWQ^daX]V�R^d]caXTb��8RT[P]S�\dbc�QT�bT[U�bdU
RXT]c�X]�bTPaRW�
P]S�aTbRdT��B0A��RP_PQX[XcXTb��<a��;Padbb^]�Tg_[PX]TS��

B0A�X]�8RT[P]S�Xb�PS\X]XbcaPcTS�Qh�cWT�8RT[P]SXR�<X]Xbcah�^U�8]cTaX^a and the <X]Xbcah�
U^a�5^aTXV]�0UUPXab��fWXRW�\P]PVT�R^^_TaPcX^]�fXcW�X]cTa]PcX^]P[�_Pac]Tab�

CWT�8RT[P]SXR�2^Pbc�6dPaS�Xb�aTb_^]bXQ[T�U^a�B0A�^]�fPcTa��fWX[T�cWT�8RT[P]SXR�_^[XRT�
PaT�aTb_^]bXQ[T�U^a�B0A�^]�[P]S��CWT�8RT[P]SXR�0bb^RXPcX^]�^U�BTPaRW�P]S�ATbRdT��824�
B0A��Xb�UaT`dT]c[h�RP[[TS�d_^]�Qh�cWT�2^Pbc�6dPaS�c^�cPZT�RPaT�̂ U�]TPa�bW^aT�PRRXST]cb��

CWT�cPbZb�^U�cWT�2^Pbc�6dPaS�X]R[dST)

~� BPUTch�P]S�bTRdaXch��bdaeTX[[P]RT�P]S�[Pf�T]U^aRT\T]c�^]�bTP�

~� Search and rescue 

~� 4\TaVT]Rh�\TSXRP[�caP]b_^ac

~� 4g_[^bXeT�>aSX]P]RT�3Xb_^bP[�|4>3}

~� 7hSa^VaP_WXR�bdaeThX]V�P]S�]PdcXRP[�RWPacX]V
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~� 0bbXbcP]RT�c^�[Pf�T]U^aRT\T]c�^]�[P]S�

~� 2XeX[�_a^cTRcX^]

~� APSPa�bdaeTX[[P]RT�^_TaPcX^]�^U�:T�PeXZ�bTRdaXch�i^]T

CWT�=PcX^]P[�ATbRdT�2T]caT�X]�AThZYPeXZ�X]R[dSTb)

~� CWT�R^Pbc�VdPaS�^_TaPcX^]�RT]caT

~� =PcX^]P[�2^\\XbbX^]Ta�^U�?^[XRT�2^\\d]XRPcX^]�2T]caT

~�   !�4\TaVT]Rh�CT[T_W^]T�7^c[X]T�2T]caT

~� =PcX^]P[�2aXbXb�2T]caT�8]RXST]c�2^\\P]S�?^bc

CWT�=PcX^]P[�ATbRdT�2T]caT�P[b^�\^]Xc^ab�bWX__X]V�PRcXeXch��

CWT�2^Pbc�6dPaS�R^^_TaPcTb�fXcW�cWT�3XaTRc^aPcT�U^a�5XbWTaXTb�^]�cWT�5XbWTah�2^]ca^[�
2T]caT��P]S�fXcW�cWT�3XaTRc^aPcT�U^a�<XVaPcX^]�^]�cWT�<PaXcX\T�1^aSTa�2^]ca^[�2T]caT��
CWT�2^Pbc�6dPaS� Xb� X]�RWPaVT�^U�b^\T� �(�\X[[X^]�Z\��^U�\PaX]T�PaTPb�fXcW� X]cT]bT�
caPU
R�� fWXRW� Xb� cfT]ch� cX\Tb� cWT� bXiT� ^U� 8RT[P]S�� 0[[� \PaXcX\T� Q^aSTab� WPeT� QTT]�
X]cTa]PcX^]P[[h� TbcPQ[XbWTS� cWa^dVW� PVaTT\T]cb� fXcW� 6aTT][P]S�� =^afPh�� P]S� cWT�
D]XcTS�:X]VS^\��

CWT�\PX]�PbbTcb�^U�cWT�8RT[P]SXR�2^Pbc�6dPaS�X]R[dST�^UUbW^aT�_Pca^[�eTbbT[b��R^PbcP[�
_Pca^[�eTbbT[b��[^]V�aP]VT�WT[XR^_cTab�P]S�\PaXcX\T�_Pca^[�PXaRaPUc��B0A�^_TaPcTb�Pb�
P�]Tcf^aZ�X]�8RT[P]S��5XUcTT]�[XUTQ^Pcb�PaT�bcaPcTVXRP[[h�bcPcX^]TS�Pc�SXUUTaT]c�_^X]cb�
Pa^d]S�cWT�R^Pbc��

8c� Xb� X\_^acP]c� c^�QT�PQ[T� c^�_dc� c^VTcWTa� Pb� R^\_[TcT�P�_XRcdaT�Pb�_^bbXQ[T� ^U� cWT�
bXcdPcX^]�X]�cWT�aTVX^]�Pc�P]h�VXeT]�cX\T��CWTaTU^aT�cWT�2^Pbc�6dPaS�R^]bd[cb�bTeTaP[�
\^]Xc^aX]V�bhbcT\b)

~� CWT�8RT[P]SXR�ETbbT[�<^]Xc^aX]V�BhbcT\

~� 8RT[P]SXR�0dc^\PcXR�8ST]cX
RPcX^]�BhbcT\

~� 8<>{b�;^]V�AP]VT�8ST]cX
RPcX^]�P]S�CaPRZX]V�^U�BWX_b��;A8C��BhbcT\

~� 6A44=?>B���6aTT][P]S�ETbbT[�<^]Xc^aX]V�BhbcT\

CWT�2^Pbc�6dPaS�dbTb�R^PbcP[�\PaXcX\T� aPSPa��fWXRW� Xb� [^RPcTS� X]� cWT�b^dcW�^U� cWT�
R^d]cah��

FXcW�cWT�bcaPcTVXR�[^RPcX^]�̂ U�8RT[P]S�̂ ]�cWT�TSVT�̂ U�cWT�0aRcXR��Xc�Xb�X\_^acP]c�cWPc�STT_�
bTP�_^acb�P]S�Pbb^RXPcTS�UPRX[XcXTb�QT�PePX[PQ[T�Pc�cWT�]^acWfTbc��]^acW�P]S�TPbc�R^Pbcb�
^U�8RT[P]S��CWTh�PaT�P[[�]TPa�STbXV]PcTS�X]cTa]PcX^]P[�PXa_^acb��\PZX]V�Xc�_^bbXQ[T�c^�
aTUdT[�P]S�aT_[PRT�RTacPX]�B0A�PbbTcb�_PacXRX_PcX]V�X]�7XVW�=^acW�^_TaPcX^]b��<P]h�
UPRX[XcXTb� PaT� [^RPcTS� Pc� P� U^a\Ta� =0C>� ]PeP[� PXa� bcPcX^]� X]� :T�PeXZ�� fWXRW� Xb� ]^f�
^_TaPcTS� Qh� cWT� 2^Pbc� 6dPaS� P]S� R^]cPX]b� UdT[� ST_^cb�� ad]fPhb��fPaTW^dbTb� P]S�
[^SVX]V�

B0A�Xb�]^c�]Tf��<a��;Padbb^]�bPXS��8c�Xb�QPbTS�^]�cWT�^Q[XVPcX^]b�fXcWX]�cWT�8<>�P]S�
the 8]cTa]PcX^]P[�2XeX[�0eXPcX^]�>aVP]XiPcX^]��820>���5^a\P[�PVaTT\T]cb��X]R[dSX]V�B0A�
PVaTT\T]cb��WPeT�QTT]�bXV]TS�fXcW�]TXVWQ^daX]V�R^d]caXTb��Pb�fT[[�Pb�cWT�\d[cX[PcTaP[�
B0A�0VaTT\T]c�X]�cWT�0aRcXR�2^d]RX[��U^a�fWXRW�cWT�8RT[P]SXR�2^Pbc�6dPaS�Xb�cWT�R^]cPRc�
_^X]c�^]�QTWP[U�^U�8RT[P]S�
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CWXb� PVaTT\T]c�WPb� T[X\X]PcTS�VaTh�PaTPb�P]S�TbcPQ[XbWTS�]Tf�Q^d]SPaXTb�� 8c� WPb�
P[b^�UPRX[XcPcTS�caP]bXc�^_TaPcX^]b�P]S�caPX]X]V�TgTaRXbTb�

CWT�2^Pbc�6dPaS�_PacXRX_PcTS� X]� cWT�B0A�TgTaRXbT� X]�2P]PSP� X]�!�  ��Pb�fT[[� Pb� X]�
BTPaRW�P]S�ATbRdT�4gTaRXbT��B0A4G��X]�cWT�6aTT][P]S�BTP�X]�!� !��fWT]�
eT�^dc�^U�
cWT�TXVWc�0aRcXR�R^d]caXTb�bT]c�cTP\b�c^�_PacXRX_PcT��P]S�cWT�aT\PX]X]V�cWaTT�R^d]caXTb�
bT]c�^QbTaeTab��CWT�TgTaRXbT�R^]bXbcTS�^U�bTPaRWX]V�U^a�P�\XbbX]V�_PbbT]VTa�bWX_�Pb�
fT[[�Pb�aTbRdX]V�RaTf�P]S�_PbbT]VTab�Ua^\�P�Va^d]STS�P]S�SP\PVTS�bWX_�

8]�R^]R[dbX^]��<a��;Padbb^]�bPXS�cWPc�cWPc�cWT�0aRcXR�Xb�QaX]VX]V�]Tf�RWP[[T]VTb��P]S�
cWT�8RT[P]SXR�2^Pbc�6dPaS�Xb�X\_a^eX]V�Xcb�^_TaPcX^]b�P]S�aTX]U^aRX]V�Xcb�RP_PQX[XcXTb��
8]�[XVWc�^U�cWXb��WT�WXVW[XVWcTS�cWT�X\_^acP]RT�^U�X]cTa]PcX^]P[�R^^_TaPcX^]�QPbTS�^]�
cadbc�P]S�aT[XPQX[Xch�

DISCUSSION

2Pa^[X]T� :X\� ^U� ?^[XcX`dT� 8]cTa]PcX^]P[T� PbZTS� fWT]� cWT� ]Tgc� B0A� TgTaRXbT� Xb�
bRWTSd[TS�

5X]]XbW�0\QPbbPS^a�c^�cWT�0aRcXR�2^d]RX[�7P]]d�7P[X]T]�aT_[XTS�cWPc�Xc�fX[[�\^bc�[XZT[h�
QT�bRWTSd[TS�Pc�cWT�]Tgc�2WXTU�^U�BcPUU�\TTcX]V�^U�cWT�0aRcXR�bcPcTb��7T�Tg_aTbbTS�WXb�
W^_T�cWPc�Xc�fX[[�WP__T]�b^^]Ta�aPcWTa�cWP]�[PcTa��

3a��>[Pe�>aWTX\�Ua^\�D=4?�6A83�0aT]SP[�Qa^dVWc�d_�fWPc�WT�bPf�Pb�P�R^]caPSXRcX^]�
X]�P�aT\PaZ�3dP]T�B\XcW�\PST�X]�WXb�_aTbT]cPcX^])�<a��B\XcW�Tg_aTbbTS�R^]RTa]�^eTa�
bWX_b�_^bX]V�P�cWaTPc�cWT�R^PbcP[�\PaX]T�T]eXa^]\T]c�P]S�R^]caXQdcX]V�c^�cWT�QaTPZ�
d_�^U�bTP�XRT��hTc�Xc�bTT\TS�Pb�XU�<a��B\XcW�fPb�X]�UPe^da�^U�bWX_b�_PbbX]V�cWa^dVW�cWT�
=^acWfTbc�?PbbPVT��R[^bT�c^�cWT�R^PbcP[�R^\\d]XcXTb��3dP]T�B\XcW�aT_[XTS�cWPc�WT�
\TP]c�bWX_b�bW^d[S�V^�Pa^d]S�cWT�TSVT�^U�bTP�XRT��b^�Pb�c^�Pe^XS�QaTPZX]V�Xc�d_��3a��
>aWTX\�cWT]�\PST�P�_^X]c� cWPc�R[X\PcT�RWP]VT�fPb�QaTPZX]V�d_� cWT� XRT��]^c�bWX_b��
BWX_b� f^d[S� ]^c� eT]cdaT� cWa^dVW� cWT� cWXRZ�\d[cX�hTPa� XRT�� Qdc� f^d[S� aPcWTa� caPeT[�
cWa^dVW�cWT�XRT�UaTT�fPcTab�

=XVWPc�0\X]��EXRT�?aTbXST]c�̂ U�cWT�8]cTa]PcX^]P[�?^[Pa�5^d]SPcX^]��PbZTS�<a��;Padbb^]�
XU�cWT�8RT[P]SXR�2^Pbc�6dPaS�f^d[S�QT�PQ[T�c^�aTb_^]S�c^�P]�PRRXST]c�X]e^[eX]V�!�����
_T^_[T�fXcW�cWT� $�eTbbT[b�cWTh�WPeT�

<a��;Padbb^]�PVaTTS�cWPc�cWTXa�RP_PQX[XcXTb�f^d[S�]^c�QT�T]^dVW�U^a�bdRW�P]�PRRXST]c��
7T� bdVVTbcTS� cWPc� ^][h� P� RadXbT� eTbbT[�f^d[S�WPeT� cWT� RP_PRXch� c^� aTbRdT�P]^cWTa�
RadXbT� eTbbT[�� P]S�<a��1^hT� PVaTTS�fXcW� WX\�� 8]� cWXb� aTb_TRc�� 0\QPbbPS^a�7P[X]T]�
T\_WPbXiTS�cWT�daVT]Rh�^U�PS^_cX]V�cWT�8<>�?^[Pa�2^ST��7T�bPXS�cWPc�P�bWX_�bW^d[S�
]TeTa�caPeT[�P[^]T*�cWTaT�bW^d[S�P[fPhb�QT�cf^�bWX_b�caPeT[[X]V�X]�R[^bT�_a^gX\Xch�c^�
TPRW�^cWTa�SdT�c^�cWT�[PRZ�^U�B0A�RP_PRXch��

CWTaT�fPb�P�`dTbcX^]� aTVPaSX]V�P� aTR^\\T]SPcX^]� c^� [X\Xc� cWT�bXiT�^U�RadXbT�bWX_b�
^_TaPcX]V�X]�cWT�0aRcXR��bX\X[Pa�c^�aTVd[PcX^]b�U^a�bWX_b�^_TaPcX]V�X]�cWT�0]cPaRcXR��<a��
1^hT�aTb_^]STS�cWPc�eTbbT[�bXiT�[X\XcPcX^]b�WPeT�]^c�QTT]�R^]bXSTaTS��

?aTbXST]c�^U�cWT�8]cTa]PcX^]P[�?^[Pa�5^d]SPcX^]��0[PX]�7dQTac��f^]STaTS�XU�cWT�0aRcXR�
2^d]RX[�R^d[S�S^�P]hcWX]V�c^�_dbW�U^a�cWT�aPcX
RPcX^]�^U�cWT�?^[Pa�2^ST��

1Ta]PaS�5d]bc^]��2WPXa�^U�cWT�2P]PSXP]�?^[Pa�2^\\XbbX^]��aT_[XTS�cWPc�Xc�fPb�fXcWX]�
cWT�8<>{b�R^\_TcT]RT�c^�WP]S[T�cWXb��<a��1^hT�PSSTS�cWPc�0aRcXR�fPcTab�PaT�R^eTaTS�
d]STa� cWT�0aRcXR�bcPcTb{� X]SXeXSdP[� YdaXbSXRcX^]b��P]S�TPRW�R^d]cah� Xb�S^X]V� cWT�QTbc�
Xc�RP]�c^�_dbW�U^a�PS^_cX^]�^U�cWT�?^[Pa�2^ST��B^\T�bcPcTb�WPeT�STeT[^_TS�cWTXa�^f]�
aTVd[Pc^ah�[TVXb[PcX^]�X]�cWT�\TP]cX\T�

<a��BRWfPai�R^\\T]cTS�cWPc�cWT�aPcX
RPcX^]�^U�cWT�?^[Pa�2^ST�R^d[S�QT�UPbcTa��P]S�
bdVVTbcTS�bTccX]V�P�STPS[X]T�U^a�aPcX
RPcX^]�
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CWT�SXbRdbbX^]�cWT]�cda]TS�c^�W^f�TR^]^\XRP[[h�eXPQ[T�Xc�fPb�c^�Tg_[^aT�]Tf�bWX__X]V�
a^dcTb� X]� cWT� 0aRcXR��<a�� 1^hT� bPXS� cWPc� cWT� bWX__X]V� X]Sdbcah� fPb� eTah� X]cTaTbcTS�
X]�Tg_[^aX]V�]Tf� a^dcTb��1dc�Pb�b^\T�WdVT� eTbbT[b� RP]]^c�]PeXVPcT� cWT�=^acWfTbc�
?PbbPVT�^a�cWT�=^acWTa]�BTP�A^dcT�eTah�TPbX[h�SdT�c^�bWP[[^f�fPcTab�P]S�SXU
Rd[ch�X]�
\P]^TdeaX]V�X]�RTacPX]�PaTPb��bWX__X]V�R^\_P]XTb�PaT�fPXcX]V�U^a�P�a^dcT�PRa^bb�cWT�
=^acW�?^[T�c^�^_T]�d_��7T�PSSTS�cWPc�cWT�_a^Q[T\�^U�_XaPcTb�WXYPRZX]V�bWX_b�^UU�cWT�
R^Pbc�^U�B^\P[XP�P[b^�_a^\_cb�bWX_�^f]Tab�c^� [^^Z�U^a�P[cTa]PcT�a^dcTb�c^�cWT�BdTi�
2P]P[��<a��BRWfPai�PaVdTS�cWPc�Xc�Xb�eTah�TR^]^\XRP[�c^�dbT�cWT�=^acWTa]�BTP�A^dcT��
<b��0\X]�R^\\T]cTS�cWPc�cWT�cX\T�fX]S^f�c^�dbT�cWT�]^acWTa]�a^dcTb�fPb�c^^�bW^ac��
P]S�TgcaP�R^bcb�f^d[S�T\TaVT��Pb�XRTQaTPZTab�f^d[S�QT�]TTSTS�

<a��BRWfPai�R^]R[dSTS�cWT�bTbbX^]�Qh�bcPcX]V�cWPc�cWT�XRT�U^aTRPbcb�RP]�P]S�bW^d[S�
QT�X\_a^eTS�c^�X\_a^eT�bPUTch�U^a�\PaX]Tab�X]�cWT�0aRcXR�

C74�8<?>AC0=24�>5�;>=6�C4A<�
B284=C8582�<>=8C>A8=6�8=�C74�
0A2C82

MODeratOr: 

konrAd steFFen
DirEctor, swiss FEDEral institutE For ForEst, snow anD lanDscaPE 
rEsEarch  

2>=CA81DC>AB) 
jeAn-PAscAl vAn yPersele
ProFEssor oF climatology anD EnvironmEntal sciEncEs, univErsité 
catholiQuE DE louvain; vicE-PrEsiDEnt, intErgovErnmEntal PanEl on 
climatE changE

olAv orHeiM
chairman oF thE Polar grouP, unEP/griD-arEnDal 

0b�WT�QTVP]�WXb�bTbbX^]��?a^UTbb^a�BcTUUT]�]^cTS�cWPc�\^bc�^U�cWT�_^[XRh\PZTab�fTaT�
PQbT]c�
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bernArd W. Funston 
chair, canaDian Polar commission

arctic monitoring networKs: some observations

<a�� 5d]bc^]� bcPcTS� cWPc� WT� aTVPaSb� cWT� f^aSb� |\^]Xc^aX]V}� P]S� |^QbTaePcX^]}� Pb�
bh]^]h\^db��5^a�cWT�RWP[[T]VTb�UPRX]V�bRXT]cX
R�\^]Xc^aX]V�X]�cWT�0aRcXR��WT�dbTS�cWT�
ST
]XcX^]�dbTS�X]�cWT�<PaRW�!��%�|C^fPaS�P]�8]cTVaPcTS�0aRcXR�>QbTaeX]V�=Tcf^aZ}�
aT_^ac�Qh�cWT�DB�=PcX^]P[�0RPST\XTb�^U�BRXT]RT�

|AP_XS� RWP]VTb� X]� cWT� 0aRcXR� aTVX^]� �� SdT� c^� R[X\PcT� RWP]VT�� _^[[dcX^]�� P]S� ^cWTa�
UPRc^ab���PaT�WPeX]V�b^RXP[�P]S�T]eXa^]\T]cP[�X\_PRcb�Q^cW�aTVX^]P[[h�P]S�V[^QP[[h��C^�
d]STabcP]S�P]S�aTb_^]S�c^�cWTbT�RWP]VTb��Xc�Xb�TbbT]cXP[�cWPc�^QbTaePcX^]P[�aTR^aSb�
QT�aT[PcXeT[h�R^\_[TcT��7^fTeTa��cWT�RdaaT]c�̂ QbTaeX]V�]Tcf^aZ�P]S�[^]V�cTa\�aTR^aSb�
PaT�_PcRWh�P]S�X]PST`dPcT��0�]Tf�0aRcXR�^QbTaeX]V�]Tcf^aZ�bW^d[S�QT�STeT[^_TS�cWPc�
ST[XeTab�R^\_[TcT�_P]�0aRcXR�^QbTaePcX^]b�}

<a��5d]bc^]�bPXS�cWPc�d]STabcP]SX]V�cWT�RPdbTb�P]S�R^]bT`dT]RTb�^U�cWT�RWP]VTb�
RP]�QT�SXU
Rd[c�SdT�c^�cWTXa�ST_T]ST]RT�^]�TgcTa]P[�UPRc^ab�

7T�bPXS�cWPc�0aRcXR�\^]Xc^aX]V�]Tcf^aZb�bW^d[S�U^a\�P]�^eTaPaRWX]V�UaP\Tf^aZ�U^a�
\P]PVX]V��bc^aX]V��PRRTbbX]V��P]S�SXbbT\X]PcX]V�SPcP��<PX]cT]P]RT�P]S�X]cTa]PcX^]P[�
R^^_TaPcX^]� \PccTab� PaT� P[b^� X\_^acP]c�� Pb� X]UaPbcadRcdaT� P]S� cTRW]^[^Vh� PaT�
RWP[[T]VTS� Qh� P� aP]VT� ^U� VT^VaP_WXR� P]S� R[X\PcXR� UPRc^ab�� 7T� P[b^� WXVW[XVWcTS� cWT�
X\_^acP]RT�^U�caPSXcX^]P[�X]SXVT]^db�^QbTaePcX^]b�X]�R^]Yd]RcX^]�fXcW�^QbTaePcX^]P[�
X]UaPbcadRcdaT�

the BdbcPX]X]V� 0aRcXR� >QbTaeX]V� =Tcf^aZb� �B0>=�� X]XcXPcXeT� WPb� RP_cdaTS� P� [^c� ^U�
PccT]cX^]�bX]RT�cWT�8]cTa]PcX^]P[�?^[Pa�HTPa��<a��5d]bc^]�aTUTaaTS�c^�Xc�Pb�|cWT�]Tcf^aZ�
^U�]Tcf^aZb�}�8c�Xb�]^c�X]cT]STS�c^�RPaah�^QbTaePcX^]b�XcbT[U��Qdc�aPcWTa�R^^aSX]PcT�P]S�
X]cTVaPcT�^cWTa�]Tcf^aZb��CWT�_a^YTRc�WPb�P[aTPSh�_aT_PaTS�P]�X]eT]c^ah�^U�TgXbcX]V�
]PcX^]P[�^QbTaeX]V�]Tcf^aZb�

0b�P�R^]RTa]TS�P]S�^aVP]XiTS�TUU^ac�c^�bcdSh�cWT�aTVX^]��cWT�8]cTa]PcX^]P[�?^[Pa�HTPa�
�8?H�� [Pd]RWTS�bTeTaP[�WT[_Ud[�\^]Xc^aX]V� X]XcXPcXeTb�� CWT�\PX]� XbbdT�]^f� Xb�W^f� c^�
\PX]cPX]�cWT�\^\T]cd\�c^�R^]cX]dT�cWTbT�\^]Xc^aX]V�_a^VaP\\Tb��CWXb�fX[[�ST_T]S�
^]�X]eTbc\T]c�X]�bRXT]cX
R�\^]Xc^aX]V�

3Tb_XcT� cWT� UPRc� cWPc� |5a^\�:]^f[TSVT� c^� 0RcX^]}� fPb� ^]T� ^U� cWT�\PX]�\TbbPVTb�
c^�R^\T�^dc�^U�cWT�8?H��bRXT]cX
R�\^]Xc^aX]V�S^Tb�]^c�P[fPhb�caP]b[PcT�X]c^�b_TRX
R�
P__[XRPcX^]��<a��5d]bc^]�[P\T]cTS��CWT�\PX]�_a^Q[T\��WT�PaVdTS�� Xb�cWT�|Ra^bb^eTa�
XbbdT�QTcfTT]� cWT�bRXT]cX
R�VPcWTaX]V�^U�SPcP�P]S� X]U^a\PcX^]��P]S� Xcb�P__[XRPcX^]�
X]� cWT� _^[XcXRP[� TR^]^\h� ^U� cWT� R^d]caXTb� cWPc� Ud]S� Xc�}� 2WP]VTb� X]� cWT� 0aRcXR� PaT�
WP__T]X]V�aP_XS[h�P]S�fX[[�R^]cX]dT��P]S�cWTbT�RWP]VTb�R^]RTa]�[^RP[��aTVX^]P[��P]S�
V[^QP[� PRc^ab�� >QbTaePcX^]P[� aTR^aSb� RP]� VdXST� STRXbX^]�\PZTab� X]� aTb_^]SX]V� c^�
cWTbT�RWP]VTb��7^fTeTa�b^\TcX\Tb�Xc�Xb�SXU
Rd[c�U^a�cWT\�c^�cPZT�PRcX^]��P]S�STRXbX^]�
\PZTab�^UcT]�\PZT�STRXbX^]b�|X]�b_XcT�^U�fWPc�cWTh�Z]^f}�Ua^\�cWT�SPcP�R^[[TRcTS�

BRXT]RT� _a^eXSTb� Z]^f[TSVT�� 1dc� _^[XRh\PZX]V� aT`dXaTb� \PZX]V� STRXbX^]b� P]S�
QP[P]RX]V� X]cTaTbcb�� fWXRW� S^Tb� ]^c� ]TRTbbPaX[h� aT[h� _daT[h� ^]� Z]^f[TSVT�� CWXb� Xb�
fWTaT�cWT�\XbP[XV]\T]c�X]�cWT�bRXT]RT�_^[XRh�X]cTaUPRT�^RRdab�

7T�VPeT�P]�TgP\_[T�^U�P�bRXT]cXbc�fW^�fPb�Pc�cWT�T]S�^U�WXb�U^dacW�cT]�hTPa�RhR[T�^U�
\^]Xc^aX]V�b]^fbW^T�WPaTb�X]�cWT�HdZ^]�CTaaXc^ah�fWT]�cWT�_^[XcXRXP]b�Rdc�Ud]SX]V�U^a�
WXb�aTbTPaRW�_a^YTRc��<a��5d]bc^]�aTR^V]XiTS�cWPc�Xc{b�SXU
Rd[c�U^a�_^[XcXRXP]b�c^�_[P]�
Ud]SX]V�U^a�aTbTPaRW�_a^YTRcb�XU�cWTh�^][h�bTT�cWT�aTbd[cb�$��hTPab�[PcTa��CWTaTU^aT�cWT�
RWP[[T]VT� Xb� c^� P[XV]� cWT� [^]V�cTa\�\^]Xc^aX]V� XbbdTb�fXcW� cWT� bW^ac�cTa\�_^[XcXRP[�
RhR[Tb�
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?TaRT_cX^]b�PaT�P]^cWTa�UPRc^a�cWPc�PUUTRcb�cWT�R^]cTgc�^U�\^]Xc^aX]V��3T_T]SX]V�^]�
fW^�cWT�\^]Xc^aX]V�Xb�S^]T�U^a�P]S�cWT�d[cX\PcT�^QYTRcXeT�� Xc�RP]�QT�TXcWTa�bRXT]RT�
SaXeT]� ^a� dbTa�SaXeT]��7^f� Xc� Xb� S^]T� ST_T]Sb� ^]� cWT� _Tab_TRcXeT� ^U� cWT� _[PRT� cWT�
aTbTPaRW�Xb�S^]T�P]S�cWT�_T^_[T�X]e^[eTS)�8c�RP]�QT�_TaRTXeTS�Pb�P�W^\T[P]S��P�Ua^]cXTa��
P�aTVX^]�Ud[[�^U�R^\\TaRXP[�^__^acd]XcXTb��P�[PQ^aPc^ah��^a�P�fX[STa]Tbb�

ATR^V]XiX]V�cWT�[PRZ�̂ U�Z]^f[TSVT�PQ^dc�cWT�0aRcXR��<a��5d]bc^]�R^]R[dSTS�Qh�_^X]cX]V�
^dc� cWT�]TTS� c^�WPa\^]XiT�\^]Xc^aX]V�PRcXeXcXTb�STb_XcT�fXST[h�ePahX]V�_TaRT_cX^]b�
P]S�P�RTacPX]�VP_�X]�cWT�bRXT]RT�_^[XRh�aT[PcX^]bWX_�

WAlt Meier 
rEsEarch sciEntist, national snow anD icE Data cEntEr, univErsity oF 
coloraDo, BoulDEr

arctic sea ice in sUmmer 2012: an exclamation Point on a long-term 
declining trend

3a��<TXTa�aT\X]STS�cWT�PdSXT]RT�cWPc�[^]V�cTa\�bPcT[[XcT�\^]Xc^aX]V�^U�cWT�0aRcXR�WPb�
QTT]�V^X]V�^]�bX]RT� (&(�

7T�cWT]�T[PQ^aPcTS�^]�cWT�fT[[�Z]^f]�\P_b�bW^fX]V�cWT�SaP\PcXR�bTP�XRT�[^bb�X]�cWT�
0aRcXR�SdaX]V� cWT�bd\\Ta�\T[c�bTPb^]�^U�!� !��BTP� XRT�TgcT]c� aTPRWTS�P]�P[[�cX\T�
aTR^aS�\X]X\d\�^U�"�# �Z\!�^]� %�BT_cT\QTa�!� !��8RT�\T[c�WPS�P[aTPSh�bda_PbbTS�
cWT�_aTeX^db�aTR^aS�[^f�TgcT]c�� '�BT_cT\QTa�!��&��^]�!%�0dVdbc�!� !��FWX[T�X]�!��&�
cWTaT�fPb�P�bcX[[�\dRW�XRT�X]�cWT�=^acWTa]�BTP�A^dcT�fT[[�X]c^�cWT�bd\\Ta�\T[c�bTPb^]��
X]�!� !�cWT�_PbbPVT�fPb�XRT�UaTT�U^a�\^bc�^U�cWT�bd\\Ta�\T[c�bTPb^]��CWXb�Xb�X]�b_XcT�
^U�cWT�UPRc�cWPc�bTP�XRT�TgcT]c�WPS�QTT]�Pc�P[\^bc�P]�PeTaPVT�TgcT]c�X]�\XS�0_aX[�!� !��
7^fTeTa�SaP\PcXR�XRT�\T[c�^RRdaaTS�^eTa�cWT�bd\\Ta��P]S�P�bca^]V�bc^a\�X]�0dVdbc�
bTT\b�c^�WPeT�R^]caXQdcTS�c^�b^\T�TgcT]c�c^�cWT�XRT�[^bb��P[cW^dVW�W^f�\dRW�^U�P]�
PUUTRc�cWT�bc^a\�WPS�fPb�hTc�c^�QT�STcTa\X]TS��

3Tb_XcT�cWT�SaP\PcXR�bTP�XRT�[^bb��3a��<TXTa�_^X]cTS�^dc�cWPc�cWTaT�WPeT�]TeTa�QTT]�
cf^�aTR^aS�[^f�hTPab�X]�P�a^f��X\_[hX]V�cWPc�cWT�\X]X\d\�bd\\Ta�!� "�bTP�XRT�TgcT]c�
Xb�d][XZT[h�c^�QT�QT[^f�cWT�\X]X\d\�bd\\Ta�!� !�bTP�XRT�TgcT]c�

8]� c^cP[�� (&(�!� !�bPf�P�$ ��STRaTPbT� X]� cWT�P]]dP[�\X]X\d\�TgcT]c�^U�bTP� XRT��
PRRT[TaPcX]V� SaP\PcXRP[[h� ^eTa� cWT� _Pbc� UTf� hTPab� X]� _PacXRd[Pa�� CWT�\^]cW[h� SPcP�
bW^fb�P]�PeTaPVT� "��STR[X]T�X]�XRT�R^eTaPVT�_Ta�STRPST��fWX[T�cWT�caT]S�^U�XRT�[^bb�
_Ta�STRPST�WPb�S^dQ[TS�bX]RT�!�� �

3a��<TXTa�T\_WPbXiTS�cWPc�fWX[T�PeTaPVT�bTP� XRT�TgcT]c�WPb�STR[X]TS�Qh�$���bX]RT�
 (&(��Xcb�e^[d\T�WPb�STRaTPbTS�Qh�&$���0b�P�ad[T��cWT�^[STa�cWT�XRT�Xb��cWT�cWXRZTa�Xc�
Xb��FXcW�P�[^c�^U�cWT�^[STa�\d[cXhTPa�XRT�WPeX]V�\T[cTS��Xc�WPb�QTT]�aT_[PRTS�Qh�cWX]]Ta�

abc�hTPa�XRT�fWT]�cWT�XRT�aT�Va^fb�SdaX]V�cWT�fX]cTa�U^[[^fX]V�P�SaP\PcXR�bd\\Ta�
\T[c��BdQ\PaX]Tb�P]S�bPcT[[XcTb�PaT�dbTS�c^�\TPbdaT�cWT�caT]Sb�X]�RWP]VX]V�bTP�XRT�
TgcT]c�P]S�e^[d\T�

3a��<TXTa�_aTbT]cTS�P]�P]X\PcX^]�cWPc�WXVW[XVWcb�W^f�\dRW�^[STa�\d[cXhTPa�XRT�WPb�
QTT]� [^bc�� CWT� _TaX^S�<PaRW�BT_cT\QTa� !� !� bPf�P� bcaTcRW� ^U� ^[STa�\d[cXhTPa� XRT�
SXbP__TPa�Ua^\�cWT�]^acWTa]�R^Pbc�^U�0[PbZP��CWT�XRT�R^eTa�P[b^�Sa^__TS�SaP\PcXRP[[h�
SdaX]V�cWT�0dVdbc�bc^a\�cWPc�WXc�cWT�0aRcXR��fXcW�bTP�XRT�[^bb�aPcTb�^U�d_�c^�!�������
Z\��_Ta�SPh��=^a\P[[h�bdRW�[PaVT�0aRcXR�bc^a\b�WXc�cWT�XRT�P]S�[^bT�cWT�_^fTa*�W^fTeTa�
SdT�c^�cWT�cWX]]Ta�P]S�[Tbb�R^]b^[XSPcTS�]PcdaT�̂ U�cWT�bTP�XRT��cWT�RhR[^]T�WPS�P�[PaVTa�
X\_PRc�cWP]�Tg_TRcTS�
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3a��<TXTa�Tg_[PX]TS�W^f�cWT�UdcdaT�̂ U�bTP�XRT�R^eTa�RP]�QT�_aTSXRcTS�cWa^dVW�\^ST[[X]V��
FWX[T� \^ST[b� WPeT� S^]T� P� V^^S� Y^Q� ^U� aTRaTPcX]V� WXbc^aXR� bTP� XRT� R^]SXcX^]b�� WT�
\T]cX^]TS�cWPc�cWT�8?22�\^ST[b�Ua^\�cWT�#cW�0bbTbb\T]c�AT_^ac�aT[TPbTS�X]�!��&�
_aTSXRcTS�P�b[^fTa�STR[X]T�^U�cWT�bTP�XRT�R^eTa�cWP]�cWT�bTP�XRT�STR[X]T�cWPc�WPb�QTT]�
^QbTaeTS�bX]RT�cWT�aT_^ac�RP\T�^dc��FXcW�P]�|XRT�UaTT}�0aRcXR�ST
]TS�Pb�P]h�bTP�XRT�
TgcT]c� QT[^f�  �\X[[X^]� Z\��� cWT�\^ST[b� QTX]V� dbTS� X]� cWT� 8?22{b� $cW� 0bbTbb\T]c�
aT_^ac��bTc�c^�QT�aT[TPbTS�X]�!� #��_aTSXRc�cWT�
abc�XRT�UaTT�bd\\Ta�X]�cWT�0aRcXR�fX[[�
cPZT�_[PRT�b^\TcX\T�Pa^d]S�!�"��

CWTaT�Xb�bcX[[�P�[^c�^U�d]RTacPX]ch��W^fTeTa��Pb�]PcdaP[�ePaXPQX[Xch�_[Phb�P�a^[T�P]S�\dbc�
QT�cPZT]�X]c^�PRR^d]c*�Xc�R^d[S�_[Ph�P�bdQbcP]cXP[�a^[T�X]�fWPc�fT�bTT�QTh^]S�P�[^]V�
cTa\�STR[X]X]V� caT]S��3a��<TXTa�]^cTS��FWX[T� cWT�\^ST[b�bW^f�aP_XS� XRT� [^bb�^eTa�P�
_TaX^S�^U�UTf�hTPab��cWTh�P[b^�bW^f�_^cT]cXP[�_TaX^Sb�^U�bcPbXb��CWXb�RaTPcTb�P�[^c�^U�
d]RTacPX]ch�PQ^dc�\^ST[[X]V�^]�bTPb^]P[��STRPSP[�P]S�aTVX^]P[�bRP[Tb�

7T�P[b^�SaTf�PccT]cX^]�c^�cWT�_a^Q[T\�^U�0aRcXR�P\_[X
RPcX^]��fWXRW�X]e^[eTb�RTacPX]�
UTTSQPRZ�\TRWP]Xb\b�[XZT�cWT�P[QTS^�PUUTRc��fWXcT�bTP�XRT�WPb�P�WXVWTa�P[QTS^�P]S�
cWdb� aT�TRcb� \^aT� b^[Pa� aPSXPcX^]� QPck into space than dark open water, as sea 

XRT�SXbP__TPab�� Xc�RaTPcTb�P�_^bXcXeT�UTTSQPRZ�[^^_�cWPc� [TPSb�c^�\^aT�fPa\X]V�P]S�
cWdb�\^aT� XRT� [^bb���P]S�fWPc�WP__T]b� c^� cWT�TgcaP�WTPc� cWT�^_T]�^RTP]�WPb�QTT]�
PQb^aQX]V��8]�cWT�Pdcd\]��cWXb�TgcaP�WTPc�Xb�aT[TPbTS�X]c^�cWT�Pc\^b_WTaT��fWXRW�[TPSb�
c^�PSSXcX^]P[�fPa\X]V� X]�cWT�aTVX^]��RaTPcX]V�P�_^bXcXeT�UTTSQPRZ� [^^_�cWPc� [TPSb�c^�
UdacWTa�XRT�[^bb�P]S�UdacWTa�fPa\X]V�

3a��<TXTa�cWT]�\T]cX^]TS�cWPc�P�fPa\Ta�0aRcXR�[TPSb�c^�P�fTPZT]X]V�^U�cWT�YTc�bcaTP\�
�P�WXVW�b_TTS�RdaaT]c�^U�PXa� ��Z\�d_� X]� cWT�bcaPc^b_WTaT� cWPc�V^eTa]b�P� [^c�^U� cWT�
fTPcWTa� _PccTa]b� ^eTa� cWT� =^acWTa]� 7T\Xb_WTaT�� Pb� fT[[� Pb� X]RaTPbTS�\TaXSX^]P[�
�^f��CWXb�R^]caXQdcTb�c^�P�WXVWTa�[XZT[XW^^S�^U�TgcaT\T�fTPcWTa�TeT]cb��bdRW�Pb�WTPc�
fPeTb��Sa^dVWcb�P]S��^^SX]V�

8]� R^]R[dbX^]�� 3a�� <TXTa� bcPcTS� cWPc� fWX[T� cWTaT� Xb� bcX[[� d]RTacPX]ch� PQ^dc� UdcdaT�
_a^YTRcX^]b��^]T�cWX]V�Xb�RTacPX])�cWT�XRT�Xb�RWP]VX]V�UPbcTa�cWP]�Tg_TRcTS��P]S�cWXb�Xb�
P[aTPSh�WPeX]V�X\_PRcb��Q^cW�X]�cWT�0aRcXR�P]S�QTh^]S�

dAvid vAuGHAn
glaciologist, British antarctic survEy; lEaD coorDinator, icE2sEa 
ProjEct

the FUtUre oF ice sheets and sea level rise 

?a^UTbb^a�EPdVWP]�Tg_[PX]TS�cWPc�WXb�V^P[�fPb�c^�WT[_�d]STabcP]S�fWh�cWT�aTbTPaRW�
QTX]V�S^]T�^]�cWT�?^[Pa�ATVX^]b�Xb�^U�V[^QP[�X\_^acP]RT�

CWT�aXbX]V�bTP�[TeT[�Xb�P�|^]T�fPh�bcaTTc}�WT�bPXS���^]RT�Xc�WPb�bcPacTS�c^�aXbT��Xc�fX[[�
R^]cX]dT�c^�S^�b^��CWT�VT^[^VXRP[�aTR^aS�bPhb�Xc�Xb�PRcdP[[h�WPaSTa�U^a�bTP�[TeT[�c^�Sa^_�
�Ua^\�P]�X]RaTPbT�X]�V[PRXTa�P]S�XRT�bWTTc�U^a\PcX^]��cWP]�Xc�Xb�U^a�Xc�c^�aXbT��?a^UTbb^a�
EPdVWP]�bW^fTS�P�VaP_W�X[[dbcaPcX]V�aTRT]c�^QbTaeTS�V[^QP[�bTP�[TeT[�aXbT��CWT�VaP_W�
WXVW[XVWcb�P]�X]RaTPbT�X]�P]]dP[�PeTaPVT�aPcT�^U�V[^QP[�bTP�[TeT[�aXbT�bX]RT� ''���0c�cWT�
\^\T]c��cWT�aPcT�^U�V[^QP[�bTP�[TeT[�aXbT�Xb�PQ^dc�"�\\�_Ta�hTPa�

CWTaT�PaT�\P]h�b^daRTb�^U�bTP� [TeT[� aXbT��WT�Tg_[PX]TS�� |2daaT]c[h��bTP�[TeT[� aXbT� Xb�
cWT� aTbd[c� ^U� bTeTaP[� SXUUTaT]c� R[X\PcT�SaXeT]� _a^RTbbTb)� cWTa\P[� Tg_P]bX^]� ^U� cWT�
^RTP]b��m �\\�_Ta�hTPa���\T[cX]V�^U�\^d]cPX]�V[PRXTab�Pa^d]S�cWT�f^a[S��m �\\�_Ta�
hTPa���P]S�aTcaTPc�^U�cWT�f^a[S{b�_^[Pa�XRT�bWTTcb����&�\\�_Ta�hTPa��}�fff�XRT!bTP�Td 

0[[�cWTbT�UPRc^ab�\dbc�QT�cPZT]�X]c^�PRR^d]c��B^\T�PaT�aT[PcXeT[h�TPbh�c^�[^^Z�Pc���U^a�
TgP\_[T��cWTa\P[�Tg_P]bX^]�^U�cWT�^RTP]b�P]S�_TaWP_b�V[PRXTab�
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CWT�8?22{b�#cW�0bbTbb\T]c�AT_^ac�aT[TPbTS�X]�!��&�WXVW[XVWcTS�cWT�\PY^a�d]RTacPX]cXTb�
X]� bTP� [TeT[� aXbT� _a^YTRcX^]b� fTaT� SdT� c^� P� [PRZ� ^U� PST`dPcT� d]STabcP]SX]V� ^U� cWT�
Sh]P\XRb�^U�XRT�bWTTcb�P]S�W^f�cWTh�aTb_^]S�c^�fPa\X]V���W^f�XRT��^f�P]S�V[PRXTab�
RP]�QT�P[cTaTS�Qh� R[X\PcT� RWP]VT� X]� cWT� UdcdaT��?a^UTbb^a�EPdVWP]�R^]bXSTaTS� cWT�
#cW�0bbTbb\T]c�aT_^ac{b�_a^YTRcX^]b�^U�XRT�bWTTc�aTcaTPc�c^�QT�`dXcT�R^]bTaePcXeT��Pb�
Xc�SXS�]^c�X]R[dST�P[[�^U�cWT�UPRc^ab�cWPc�R^d[S�R^]caXQdcT�c^�XRT�[^bb��TV��UdcdaT�aP_XS�
Sh]P\XRP[�RWP]VTb�X]�XRT��^f���P]S�Xc�SXS�]^c�X]R[dST�P[[�cWT�_^cT]cXP[�UTTSQPRZb�Ua^\�
cWT�0aRcXR�P]S�cWT�0]cPaRcXR��

CWTaT�Xb�P�[^c�^U�d]RTacPX]ch�PQ^dc�W^f�\dRW�P]S�W^f�UPbc�cWT�bTP�[TeT[�fX[[�aXbT��FWX[T�
cWT�aP]VT�^U�d]RTacPX]ch�\Ph�]^c�bTT\�[XZT�\dRW�c^�b^\T��?a^UTbb^a�EPdVWP]�_^X]cTS�
^dc�cWPc�XU�^]T�[^^Zb�Pc�cWT�_^cT]cXP[�X\_PRcb��Xc�Xb�TeXST]c�fWh�cWT�d]RTacPX]ch�]TTSb�
c^�QT�aTb^[eTS��BTP�[TeT[�aXbT�R^d[S�WPeT�bXV]X
RP]c�R^]bT`dT]RTb�U^a�R^PbcP[�PaTPb�X]�
4da^_T��Tb_TRXP[[h�[^f�[hX]V�daQP]�PaTPb�

?a^UTbb^a�EPdVWP]�\T]cX^]TS�cWPc�;^]S^]�WPb�aTb_^]STS�c^�RWP]VTb�X]�bTP�[TeT[�P]S�
_Pbc��^^S�TeT]cb)�cWT�WXVWTa�cWT�fPcTa��cWT�WXVWTa�cWTh�QdX[c�cWT�RXch{b��^^S�STUT]RTb��
CWT�CWP\Tb�1PaaXTa�Xb�P�ZTh�_a^cTRcX^]�\TPbdaT�PVPX]bc��^^SX]V�

2daaT]c�_a^YTRcX^]b�PaT�]^c� bdU
RXT]c� c^� RWPaPRcTaXiT� cWT� aXbZb��?a^UTbb^a�EPdVWP]�
Tg_[PX]TS��7T�bcaTbbTS� cWPc� cWT� [TeT[�^U�d]RTacPX]ch�]TTSb� c^�Sa^_� X]�^aSTa� c^�WPeT�
\^aT�PRRdaPcT�_a^YTRcX^]b�^eTa�cWT�]Tgc�$��hTPab�

?a^UTbb^a�EPdVWP]�SXb_[PhTS�P�VaP_W�bW^fX]V�cWPc�Q^cW�cWT�0]cPaRcXR�P]S�6aTT][P]S�
8RT�BWTTcb�fTaT�[^bX]V�\Pbb��CWT�X]cTa]PcX^]P[�bRXT]cX
R�R^\\d]Xch�WPb�\PST�P�[^c�^U�
_a^VaTbb�X]�QTccTa�d]STabcP]SX]V�fWPc�Xb�WP__T]X]V�c^�TPRW�^U�cWTbT�XRT�bWTTcb�bX]RT�
cWT]��BRXT]cXbcb�PaT�PQ[T�c^�\^]Xc^a�XRT�[^bb�Ua^\�X]SXeXSdP[�^dc[Tc�V[PRXTab�^]�cWT�XRT�
bWTTcb�dbX]V�bPcT[[XcT�SPcP�

�CWT�5?&�Ud]STS� 8RT!bTP�_a^YTRc�fPb�STeT[^_TS� c^� aTb_^]S� c^� cWT�d]RTacPX]cXTb� X]�
XRT� bWTTc�\Pbb� [^bb�\T]cX^]TS� X]� cWT� 8?22{b� #cW� 0bbTbb\T]c� AT_^ac�� 8RT!bTP� Xb� P�
R^[[PQ^aPcX^]�QTcfTT]�bTeTaP[�R^d]caXTb�P]S�aTbTPaRW� X]bcXcdcX^]b��CWT�^QYTRcXeT�^U�
8RT!bTP�fPb�c^�QdX[S��U^a�cWT�
abc�cX\T��P]�|T]S�c^�T]S�_a^YTRcX^]}��fWXRW�f^d[S�QTVX]�
fXcW�P�T\XbbX^]b�bRT]PaX^��f^aZ�cWa^dVW�cWT�V[^QP[�R[X\PcT��P]S�cWT]�\PZT�aTVX^]P[�
R[X\PcT�_a^YTRcX^]b��

0� _PacXRd[Pa� PaTP� ^U� aTbTPaRW� X]cTaTbc� Xb� XRTQTaV� RP[eX]V� Ua^\� ^dc[Tc� V[PRXTab� X]�
6aTT][P]S��P]S�W^f�RP[eX]V�aPcTb�PaT�QTX]V�PUUTRcTS�Qh�fPa\X]V�^RTP]b�Pb�cWTh�R^\T�
X]�R^]cPRc�fXcW�cWT�^dc[Tc�V[PRXTab��0RR^aSX]V�c^�cWT�PbbTbb\T]cb�^U�RdaaT]c�XRT�[^bb�
bPcT[[XcT�\TPbdaT\T]cb��\T[cfPcTa�Ua^\�cWT�6aTT][P]S�8RT�BWTTc�Xb�cWT�QXVVTbc�bX]V[T�
R^]caXQdc^a�c^�bTP�[TeT[�aXbT�Ua^\�[P]S�XRT��CWT�XRT�bWTTc�[^bTb�!$��6c�^U�\Pbb�_Ta�hTPa��
fWXRW�caP]b[PcTb�X]c^���&�\\�^U�V[^QP[�bTP�[TeT[�aXbT��8]�cWT�0]cPaRcXR��cWT�U^Rdb�Xb�^]�
W^f�cWT�WTPc�Xb�QTX]V�ST[XeTaTS�c^�cWT�XRT�bWTTcb�Qh�^RTP]��

?a^UTbb^a�EPdVWP]�_aTbT]cTS�cWT�f^aZ�^U�8RT!bTP)

~� <^]Xc^aX]V� 7P]bQaTT]� 6[PRXTa� X]� BeP[QPaS� Ua^\� cWT� ?^[XbW� ?^[Pa� BcPcX^]� X]�
7^a]bd]S*

~� 8]�6aTT][P]S��bRXT]cXbcb�WPeT�_[PRTS�X]bcad\T]cb�cWPc�RP]�aT_^ac�W^f�cWT�QPbP[�
WhSa^[^Vh�QT]TPcW�cWT�XRT�bWTTc�Xb�RWP]VX]V�cWa^dVW^dc�cWT�hTPa*

~� 8]�cWT�0]cPaRcXR��8RT!bTP�WPb�TbcPQ[XbWTS�cWPc�XRT�[^bb�Xb�SaXeT]�_aX\PaX[h�Qh�fPa\Ta�
^RTP]�fPcTab� R^\X]V� X]c^� R^]cPRc�fXcW� XRT� bWT[eTb� P]S� ^dc[Tc� V[PRXTab�� 1TccTa�
_a^YTRcX^]b�^]�^RTP]�cT\_TaPcdaT�aXbT�PaT�]TRTbbPah��CWTh�PaT�\^aT�X\_^acP]c�
cWP]�_a^YTRcX^]b�^U� Pc\^b_WTaXR� cT\_TaPcdaT� aXbT�� Pb� cWT�fPa\Ta�Pc\^b_WTaT�
_[Phb�P�R^\_PaPcXeT[h�[TbbTa�a^[T�X]�R^]caXQdcX]V�c^�XRT�[^bb�Ua^\�cWT�XRT�bWTTcb*
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~� CWT�]Tf�VT]TaPcX^]�^U�XRT�bWTTc�\^ST[b�RP]�STbRaXQT�X]SXeXSdP[�V[PRXTab�P]S�cWT�
fPh�cWTh��^f��8RT!bTP�Xb�]^f�bcPacX]V�c^�STeXbT�\^ST[b�cWPc�RP]�_a^YTRc�cWT�fPh�
cW^bT�V[PRXTab�fX[[��^f��3XUUTaT]c�V[PRXTab�QTWPeT�SXUUTaT]c[h�

~� ATVX^]P[XiX]V� cWT� V[^QP[� SXbcaXQdcX^]� ^U� _a^YTRcTS� bTP�[TeT[� aXbT�� 5^a� TgP\_[T��
R^\_PaTS�c^�cWT�aTbc�^U�cWT�_[P]Tc��4da^_T�Xb�bTTX]V�PeTaPVT�[TeT[b�^U�bTP�[TeT[�
aXbT�

?a^UTbb^a�EPdVWP]�WXVW[XVWcTS�bPcT[[XcT�\^]Xc^aX]V�Pb�cWT�\^bc�X\_^acP]c�\TP]b�^U�
\^]Xc^aX]V�X]�cWT�?^[Pa�ATVX^]b��7T�P[b^�RP[[TS�U^a�\^aT�\^]Xc^aX]V�^U�^RTP]^VaP_WXR�
T]eXa^]\T]cb�

8RT!bTP�Xb�RdaaT]c[h�bh]cWTbXiX]V�P[[�^U�cWT�_a^YTRcX^]b�^U�[P]S�XRT�[^bb��8]�c^cP[��PQ^dc�

UcTT]� _P_Tab� WPeT� QTT]� bdQ\XccTS� d]STa� cWT� _a^YTRc�� P]S� 8RT!bTP� fX[[� _aTbT]c�
cWT\�TPa[h� X]�!� "�� 8RT!bTP�fX[[� P[b^� U^Rdb�^]�]TPa�_^[Pa�V[PRXTa� bhbcT\b�� bdRW�Pb�
cW^bT�U^d]S�X]�?PcPV^]XP��0[PbZP��6aTT][P]S��8RT[P]S��cWT�2P]PSXP]�PaRWX_T[PV^��P]S�
BeP[QPaS��Pb�cWTh�fX[[�WPeT�P�d]X`dT�_^bXcX^]�X]�cWT�]Tgc�a^d]S�^U�bTP�[TeT[�aXbT��CWT�
RWP]VTb�cWTaT�PaT�eTah�SXU
Rd[c�c^�_aTSXRc�QTRPdbT�cW^bT�aTVX^]b�PaT�PUUTRcTS�Qh�Q^cW�
Pc\^b_WTaXR�P]S�^RTP]�RWP]VT��2[X\PcT�RWP]VT�Xb�eTah�aP_XS�cWTaT��P]S�cWT�P\^d]c�
^U�XRT�Xb�_^^a[h�\P__TS��0�f^aZbW^_�_[P]]TS�X]�!� "�fX[[�ZXRZ�bcPac�]Tf�\TcW^Sb�^U�
_a^YTRcX^]b��

iGor kruPnik 
anthroPologist anD curator oF arctic anD northErn Ethnology 
collEctions, arctic cEntEr, smithsonian institution

why do we need indigenoUs monitoring oF arctic change?

8]SXVT]^db�\^]Xc^aX]V�Xb�cWT�̂ [STbc�fPh�̂ U�caPRX]V�T]eXa^]\T]cP[�RWP]VTb��3a��:ad_]XZ�
bcPcTS�X]�^_T]X]V�WXb�_aTbT]cPcX^]��2^\\d]Xch�QPbTS�\^]Xc^aX]V�WPb�QTT]�V^X]V�^]�
U^a�\^aT�cWP]�P�cW^dbP]S�hTPab��fWTaTPb�bRXT]cX
R�\^]Xc^aX]V�WPb�QTT]�V^X]V�^]�U^a�
\dRW�[Tbb�cX\T�

3a�� :ad_]XZ� \T]cX^]TS� ^]T� ^U� cWT� eTah� 
abc� Q^^Zb� ^]� X]SXVT]^db� ^QbTaePcX^]b� ^U�
R[X\PcT�RWP]VT�_dQ[XbWTS�X]� ((&)�E^XRTb�Ua^\�cWT�1Ph��<R3^]P[S�Tc�P[�� ((&���CWT�
Q^^Z� fPb� QPbTS� ^]� cWT�  ((!� ((#� bcdSh� |CaPSXcX^]P[� 4R^[^VXRP[� :]^f[TSVT� P]S�
<P]PVT\T]c�BhbcT\b�}

8]SXVT]^db�\^]Xc^aX]V� RP\T� X]c^� cWT� b_^c[XVWc� SdaX]V� cWT� 8]cTa]PcX^]P[� ?^[Pa� HTPa��
fWXRW�[Pd]RWTS�\P]h�_a^YTRcb�X]e^[eX]V�X]SXVT]^db�_PacXRX_PcX^]�

3a��:ad_]XZ�_aTbT]cTS� cWT�
eT� ch_Tb� ^U�\^]Xc^aX]V� bcaPcTVXTb�� ST_T]SX]V�d_^]� cWT�
_PacXRX_PcX^]�^U�[^RP[�_T^_[T)

1� ?daT�bRXT]RT�SaXeT]�_a^YTRcb�S^]T�Qh�_a^UTbbX^]P[�bRXT]cXbcb��bWX_�RadXbTb��
QX^c^_T�_[^c�bcdSXTb��bPcT[[XcT�SPcP�R^[[TRcX^]��TcR��*

2� <^]Xc^aX]V�bRWT\Tb�d]STacPZT]�Qh�^dcbXST�aTbTPaRWTab��T\_[^hX]V�b^\T�[^RP[�
data collectors;

3� 2^[[PQ^aPcXeT�_a^YTRcb�fWT]�P[[�_PacXTb�PaT�T]VPVTS�X]�cWT�_[P]]X]V�P]S�SPcP�
R^[[TRcX^]��Qdc�cWT�P]P[hbXb�Xb�d]STacPZT]�Qh�TgcTa]P[�bRXT]cXbcb�

4� ;^RP[�_T^_[T�PaT�X]�RWPaVT�^U�cWT�_[P]]X]V��R^[[TRcX^]��P]S�X]cTa_aTcPcX^]�^U�SPcP*�
bRXT]cXbcb�_a^eXST�TgcTa]P[�Tg_TacXbT��T`dX_\T]c��P]S�aTb^daRTb*
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5� <^]Xc^aX]V�_a^RTSdaTb�_[P]]TS��TgTRdcTS��P]S�P]P[hiTS�TgR[dbXeT[h�Qh�cWT�
[^RP[b��fXcW�]^�SXaTRc�X]e^[eT\T]c�^U�TgcTa]P[�_Pac]Tab��TgRT_c�_TaWP_b�Pb�
PSe^RPcTb�

<^bc�̂ U�cWT�8?H�_a^YTRcb�UT[[�d]STa�RPcTV^aXTb�"�P]S�#��X]R[dSX]V�cWT�BTP�8RT�:]^f[TSVT�
P]S�D]STabcP]SX]V��B8:D��_a^YTRc��fWXRW�3a��:ad_]XZ�fPb�X]e^[eTS�fXcW�

ATbTPaRWTab�Va^d_� cWT�SPcP�� X]bXVWcb��P]S� X]cTa_aTcPcX^]b�VT]TaPcTS�Qh� X]SXVT]^db�
\^]Xc^aX]V� X]c^� cWaTT� RPcTV^aXTb)� ^QbTaeX]V� RWP]VT�� d]STabcP]SX]V� RWP]VT�� P]S�
aTb_^]SX]V� c^� RWP]VT�� 8]SXVT]^db� \^]Xc^ab� PaT� dbX]V� bTeTaP[� S^iT]� X]SXRPc^ab��
fWXRW�X]R[dST�\dRW�\^aT�cWP]�bRXT]cXbcb�dbdP[[h�dbT��CWXb�RP]�_a^SdRT�aT\PaZPQ[T�
aTb^[dcX^]�U^a�RTacPX]�Pb_TRcb�

8]SXVT]^db�_T^_[T�S^Rd\T]cTS�cWT�
abc�SaP\PcXR�RWP]VT�X]�XRT�X]�cWT�[PcT� ((�b��CWTh�
bPXS�Xc�WPS�QTT]�V^X]V�^]�U^a�b^\T�cX\T��CWTh�Z]Tf�Qh�\XS� ((�b�cWPc�cWT�bhbcT\�fPb�
X]�caP]bXcX^]��Qdc�cWT�X]cTa]PcX^]P[�R^\\d]Xch�SXS�]^c�[XbcT]�c^�cWT\�Pc�cWPc�cX\T��4eT]�
cT]�hTPab�PV^��\^bc�bRXT]cXbcb�fTaT�]^c�bdaT�XU�cWT�RWP]VTb�fTaT�bdbcPX]PQ[T*�W^fTeTa�
cWT�[^RP[b�P[aTPSh�Z]Tf�cWXb�Ua^\�cWTXa�^f]�^QbTaePcX^]b��3a��:ad_]XZ�bPXS�

CWT�[^RP[�_T^_[T�^U�Bc��;PfaT]RT�8b[P]S��0[PbZP�aT_^acTS�PQ^dc�cfT[eT�hTPab�PV^�cWPc�
cWTh�WPS�bTT]�SaP\PcXR�RWP]VTb�X]�W^f�cWT�bTP�XRT�U^a\TS��CWTh�^QbTaeTS�cWT�bTP�XRT�
SdaX]V�fWPc�cWTh�aTUTa�c^�Pb�|[^RP[[h�Q^a]�fX]cTa}���cWPc�Xb��fX]cTa�R^]SXcX^]b�bWP_TS�
Qh� cWT� [^RP[[h�U^a\TS� XRT��C^� cWT� [^RP[�_T^_[T�� cWT�fX]cTab�WPeT�bc^__TS�QTX]V�R^[S�
T]^dVW��_PacXRd[Pa[h�X]�5TQadPah��fWT]�cWT�XRT�Xb�cWT�\^bc�dbTUd[�U^a�cWTXa�caPSXcX^]P[�
Wd]cX]V� [XUTbch[T�� 8]�PSSXcX^]�c^�P�fPa\X]V�0aRcXR��P]� X]RaTPbT� X]�fX]cTa�bc^a\b�P[b^�
_aTeT]cb�cWT�U^a\PcX^]�^U�]Tf�XRT�

ATRT]c�fX]cTab�]^f�^][h�_a^SdRT�cWX]�P]S�SP]VTa^db�bTP�XRT��8]�R^]caPbc�c^�cWT�bWX_�
]PeXVPc^ab�� U^a�fW^\�cWXb�STeT[^_\T]c� Xb�QT]T
RXP[�� cWXb�bTP� XRT� Xb�]^�V^^S�U^a� cWT�
[^RP[�_T^_[T��?aTbTaeX]V�cWT�bTP�XRT�Xb�]TRTbbPah�U^a�cWT�bdaeXeP[�^U�cWT�WPQXcPc�^U�Q^cW�
cWT�_T^_[T�P]S�P]X\P[b��3a��:ad_]XZ�_^X]cTS�^dc�

7T�RP[[TS� U^a�bd__^ac�^U� X]SXVT]^db�\^]Xc^aX]V��fWXRW�RP]� [Pbc�Pb� [^]V�Pb�cWT� [^RP[�
_T^_[T�RP]�V^�^]� cWT� XRT��<P]h�_a^YTRcb�QTVP]�SdaX]V� cWT� 8]cTa]PcX^]P[�?^[Pa�HTPa*�
W^fTeTa� Pc� cWT�\^\T]c� cWTaT� PaT� ^][h�
eT� c^� bTeT]� hTPab� ^U� aTR^aSb� X]� Ydbc� P� UTf�
_[PRTb���P]�|TgcaT\T[h�cWX]}�aTR^aS��PRR^aSX]V�c^�3a��:ad_]XZ��CWTaT�PaT�WdVT�PaTPb�^U�
cWT�0aRcXR�fWTaT�X]SXVT]^db�\^]Xc^aX]V�WPb�]^c�QTT]�aTR^aSTS��X]�b_XcT�̂ U�cWT�UPRc�cWPc�
_T^_[T�PaT�S^X]V�Xc�P]S�WPeT�QTT]�S^X]V�Xc�U^a�PVTb�

CWT�8]cTa]PcX^]P[�?^[Pa�HTPa�fPb�TgcaT\T[h�QT]T
RXP[�Pb�Xc�aT`dXaTS�bRXT]cXbcb�c^�f^aZ�
fXcW�X]SXVT]^db�_^_d[PcX^]b��P]S�P[b^�aT`dXaTS�SPcP�c^�QT�_dc�X]c^�P�U^a\Pc�cWPc�R^d[S�
QT� bWPaTS�fXcW� cWT� X]SXVT]^db�\^]Xc^ab��0aRcXR�\^]Xc^aX]V� Xb�]^f�P� |Y^X]c� eT]cdaT}�
3a�� :ad_]XZ� bPXS�� 8]SXVT]^db� _T^_[T� S^� ]^c� R^]caXQdcT�� Qdc� R^�_a^SdRT�� 0ccT]cX^]�
P]S�aTb_TRc�PaT�ZTh�c^�P]�T`dP[�_Pac]TabWX_�QTcfTT]�cWT�cf^�SXUUTaT]c�ZX]Sb�^U�SPcP)�
bRXT]cX
R�P]S�X]SXVT]^db�

CWT�d]X`dT]Tbb�^U�X]SXVT]^db�\^]Xc^aX]V�Xb�cWPc�cWT�_T^_[T�_TaU^a\��^]�P�SPX[h�QPbXb�
P]S� P[[� hTPa� a^d]S��fWPc� bRXT]cXbcb� S^� ^eTa� P� [X\XcTS� _TaX^S� ^U� cX\T�� CWTh�\^]Xc^a�
cWT�fTPcWTa� PRR^aSX]V� c^� cWTXa� ^f]� X]SXRPc^ab� X]� cWTXa� SPX[h� PRcXeXcXTb�� _TabXbcT]c[h��
VT]TaPcX^]� PUcTa� VT]TaPcX^]�� 3a�� :ad_]XZ� R[PX\TS� cWPc� cWT� SPX[h�\^]Xc^aX]V� P� b\P[[�
]^acWTa]� R^\\d]Xch� S^Tb� RP]� TPbX[h� QTPc� P� V^^S� d]XeTabXch� Qh� cWT� ]d\QTa� ^U�
Tg_TaXT]RTS�_T^_[T�\^]Xc^aX]V�fTPcWTa�P]S�fX[S[XUT�TeTah�SPh��hTPa�PUcTa�hTPa��

3a��:ad_]XZ�R^]R[dSTS�cWPc�cWT�_PRT�^U�RWP]VT�daVTb�_a^VaTbb�X]�_Pac]TabWX_��|FT{aT�
P[[�X]�cWXb�c^VTcWTa��P]S�P[[�R^]caXQdcX^]b�\PccTa�}�WT�bPXS�
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terry cAllAGHAn
(DistinguishED rEsEarch ProFEssor, royal swEDish acaDEmy oF sciEncEs; 
coorDinator, intEract consortium)

long-term environmental monitoring, exPerimental maniPUlations 
and modeling as an integrated tool to Understand imPacts oF arctic 
climate change: the interact exPerience

?a^UTbb^a�2P[[PVWP]�_a^\XbTS�c^�ST[XeTa�P�SXUUTaT]c�eXTf�̂ U�cWT�0aRcXR��̂ ]T�cWPc�X]R[dSTb��
]PcdaP[�ePaXPQX[Xch���8]�R^]caPbc�c^�VT^VaP_WXRP[�aT_aTbT]cPcX^]�^U�cWT�0aRcXR��P]^cWTa�
fPh�c^�[^^Z�Pc�cWT�aTVX^]�f^d[S�QT�cWa^dVW�cWT�T]eXa^]\T]cP[�T]eT[^_T�_Tab_TRcXeT��
fWXRW�R^]bXbcb�̂ U�PgTb�̂ U�ePahX]V�\TP]�P]]dP[�cT\_TaPcdaTb��_aTRX_XcPcX^]��eTVTcPcX^]�
ch_Tb��P]S�_Ta\PUa^bc�P]S�V[PRXTa�cWaTbW^[Sb�

5d]STS�Qh�cWT�4da^_TP]�D]X^]��cWT�8=C4A02C�2^]b^acXd\��fWXRW�?a^UTbb^a�2P[[PVWP]�
[TPSb��^_TaPcTb�#$�aTbTPaRW�bcPcX^]b�cWa^dVW^dc�P[[�0aRcXR�R^d]caXTb��CWT�R^]b^acXd\�
Xb�\PST�d_�^U�""�_Pac]Tab�X]� (�R^d]caXTb��P]S�Xb�d]STafaXccT]�Qh�bTeTaP[�X]cTa]PcX^]P[�
^aVP]XiPcX^]b�� 8=C4A02C� S^Tb� ]^c� WPeT� P]h� bRXT]cX
R� ^QYTRcXeTb� Pb� P� R^]b^acXd\*�
aPcWTa� Xcb� V^P[� Xb� c^� Ud]RcX^]� Pb� P]� X]UaPbcadRcdaT�� CWT� PRcXeXcXTb� ^U� 8=C4A02C�WPeT�
bTeTaP[�SX\T]bX^]b)�caP]b]PcX^]P[�PRRTbb��P�bcPcX^]�\P]PVTab{�U^ad\��Y^X]c�aTbTPaRW�
PRcXeXcXTb��^dcaTPRW��P]S�X]cTa]PcX^]P[�]Tcf^aZX]V�

>]�cWT�V[^QP[� [TeT[�� XU�_dc�c^VTcWTa��P[[�aTbTPaRW�R^]SdRcTS� X]�cWT�0aRcXR� Xb�PX\TS�Pc�
_dccX]V�_aTbbdaT�^]�cWT�aTbc�^U�cWT�f^a[S�c^�aTSdRT�cWTXa�VaTT]W^dbT�VPb�T\XbbX^]b��
>]�cWT�[^RP[�[TeT[��aTbTPaRW�Xb�PX\TS�Pc�WT[_X]V�cWT�[^RP[�_T^_[T�PSP_c�c^�cWT�RWP]VTb�
cWPc�PaT�WP__T]X]V�X]�cWT�0aRcXR�

<^]Xc^aX]V� P[^]T� Xb� ]^c� bdU
RXT]c�� ?a^UTbb^a� 2P[[PVWP]� bPXS�� P]S� ]TXcWTa� Xb� bX\_[h�
STcTRcX]V� RWP]VT�� 8c� Xb� ]TRTbbPah� c^�d]STabcP]S� Xc��fWXRW� RP]�QT�PRWXTeTS� cWa^dVW�
\P]X_d[PcX]V�cWT�T]eXa^]\T]c�cWa^dVW�Tg_TaX\T]cb�P]S�\^ST[[X]V�

0�cWaTT�bcT_�P__a^PRW�Xb�TbbT]cXP[)

1� <^]Xc^aX]V��XST]cXUhX]V�RWP]VTb��eP[XSPcX]V�\^ST[b���

2� <P]X_d[PcX^]��d]STabcP]SX]V�cWT�RPdbTb�^U�RWP]VT�

3� <^ST[[X]V��X]cTVaPcX]V�SXbRX_[X]Tb��_aTSXRcX]V�UdcdaT�RWP]VTb��

?a^UTbb^a�2P[[PVWP]�bW^fTS�cWT� X\_^acP]RT�^U� [^^ZX]V�Q^cW�Pc�cWT�V[^QP[�P]S�[^RP[�
_XRcdaTb�^U�RWP]VT�X]�cWT�0aRcXR��7T�VPeT�P]�TgP\_[T�^U�cWT�|VaTT]X]V�^U�cWT�0aRcXR�}�
BPcT[[XcTb�RP]�\TPbdaT�P�_a^gh�^U�_[P]c�_a^SdRcXeXch�cWa^dVW^dc�cWT�0aRcXR��8U�fT�[^^Z�
X]�STcPX[��^][h�"$��^U�cWT�0aRcXR�WPb�VaTT]TS�X]�cWT�[Pbc�"��hTPab��CWTaT�WPb�P[b^�QTT]�
P�QXc�^U�Qa^f]X]V��"����0]S�cWT�aTbc���%!��^U�cWT�0aRcXR���WPb�]^c�RWP]VTS�X]�cTa\b�^U�
Xcb�eTVTcPcX^]��8U�fT�[^^Z�Pc�cWT�QXV�_XRcdaT��̂ ]T�RP]�R^aaT[PcT�cWT�VaTT]X]V�̂ U�cWT�aTVX^]�
fXcW�V[^QP[�fPa\X]V��7^fTeTa�� Xc�f^d[S�QT�fa^]V�]^c�c^�cPZT� X]c^�PRR^d]c�cWT�""��
STR[X]T�X]�aTX]STTa�_^_d[PcX^]��fWXRW�WPb�[XZT[h�WPS�P]�TUUTRc�^]�0aRcXR�eTVTcPcX^]�Pb�
fT[[��Pb�cWTh�R^]bd\T�cWT�eTVTcPcX^]�

7T�P[b^�PSSaTbbTS�fWPc�WT�bPXS�fPb�P�`dTbcX^]�]^c�PbZTS�QTU^aT�SdaX]V�P�_aTeX^db�
SXbRdbbX^]�R^]RTa]X]V�fWPc�WP__T]TS�SdaX]V� cWT�_aTeX^db�fPa\X]V�_TaX^S� X]�\XS�
!�cW�RT]cdah�� ("�b�P]S� (#�b���BPcT[[XcT�cTRW]^[^Vh�P]S�SPcP�Xb�^][h�aTRT]c��b^�cWT�
fPa\X]V�_TaX^S�fPb�]^c�R[^bT[h�\^]Xc^aTS�Pc�cWT�cX\T�Pb�Xc�R^d[S�QT�]^f��1dc�fT�Z]^f�
]^f�cWPc�cWT�RdaaT]c�fPa\X]V�_TaX^S�Xb�ST
]XcT[h�fPa\Ta�cWP]�cWT�R[X\PcXR�\PgX\d\�
bTT]�SdaX]V�cWT�\XS��!�cW�2T]cdah��8U�fT�[^^Z�Pc�cWT�[Pbc�"��hTPab�^U�bTP�XRT�STR[X]T��P[[�
^U�cWT�T[T\T]cb��b]^f�ST_cW��bTP�XRT�U^a\PcX^]��bTP�XRT�QaTPZ�d_�P]S�XRT�SdaPcX^]��PaT�
RWP]VX]V�Pc�P]�PRRT[TaPcX]V�aPcT�
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CWTaT�PaT�\P]h�fPhb�c^�VTc�X]bXVWc�Ua^\�^[S�SPcP�Pb�fT[[��8=C4A02C{b�_a^YTRc�|1PRZ�
c^�cWT�5dcdaT}�WPb�P[[^fTS�_PacXRX_P]cb�Ua^\�b^\T�^[S�aTbTPaRW�_a^YTRcb�c^�V^�QPRZ�c^�
cWTXa�U^a\Ta�aTbTPaRW�bXcTb�fXcW�h^d]V�aTbTPaRWTab�X]�^aSTa�c^�bTT�fWPc�WPb�RWP]VTS�
bX]RT��CWXb�\PZTb�Xc�_^bbXQ[T�c^�_Pbb�Z]^f[TSVT�Ua^\�^]T�VT]TaPcX^]�^U�bRXT]cXbcb�c^�
cWT�]Tgc��CWT�_a^YTRc�WPb�U^d]S�eTah�SXUUTaT]c�aTbd[cb�ST_T]SX]V�^]�cWT�[^RPcX^])�U^a�
TgP\_[T��fWX[T�cWTaT�fTaT�SaP\PcXR�RWP]VTb�X]�eTVTcPcX^]�SXbcaXQdcX^]�X]�cWT�aTVX^]�^U�
0QXbZ^�X]�BfTSXbW�;P_[P]S�QTcfTT]� (&&�P]S�!� ���cWTaT�fTaT�P[\^bc�]^�RWP]VTb�X]�
eTVTcPcX^]�SXbcaXQdcX^]�X]�BeP[QPaS�QTcfTT]� ("%�P]S�!��'�

?a^UTbb^a�2P[[PVWP]�aTR^V]XiTS�cWT�X]e^[eT\T]c�^U�X]SXVT]^db�_T^_[Tb�X]�WT[_X]V�c^�
QTccTa�d]STabcP]S�cWT�_a^RTbbTb�Pbb^RXPcTS�fXcW�R[X\PcT�RWP]VT��5^a�X]bcP]RT��cWT�
BÇ\X�_T^_[T�RP]�aTPS�fTPcWTa�R^]SXcX^]b�Qh�SXVVX]V�X]c^�cWT�b]^f�c^�bTT�cWT�XRT�[PhTab�
RaTPcTS�Qh�cWT�R^]bTRdcXeT�\T[cX]V�P]S�UaTTiX]V�RhR[Tb�̂ U�cWT�b]^f��CWT�fPa\Ta�Xc�VTcb��
cWT�\^aT�XRT�cWTaT�Xb�X]�cWT�b]^f��CWXb�Xb�b^\TcWX]V�cWTh�cPZT�VaTPc�RPaT�X]�\^]Xc^aX]V�
Pb�Xc�WPb�P�SXaTRc�X\_PRc�^]�cWT�PQX[Xch�^U�cWT�aTX]STTa�cWTh�caPSXcX^]P[[h�WTaS�c^�UTTS�^]�
cWT�\^bb�P]S�[XRWT]b�d]STa]TPcW�cWT�b]^f�P]S�XRT��7T�P[b^�aTR^V]XiTS�cWPc�bRXT]cXbcb�
aT[h� ^]� X]SXVT]^db�\^]Xc^aX]V� SdaX]V� cWT� fX]cTa�� fWT]� bRXT]cXbcb� VT]TaP[[h� S^� ]^c�
R^]SdRc�
T[S�aTbTPaRW��

0SP_cXeT�\^]Xc^aX]V�P[b^�]TTSb�c^�QT�cPZT]�X]c^�PRR^d]c��FWT]�h^d�WPeT�P�aTVX^]�^U�
_Ta\PUa^bc�fXcW�[Xcc[T�eTVTcPcX^]�cda]X]V�X]c^�P�U^aTbc�X]�^][h�cT]�hTPab��P]S�RWP]VTb�
TeT]�X]�eTVTcPcX^]�Va^fcW�U^a\b��bdRW�RWP]VTb�]TTS�c^�QT�\^]Xc^aTS�Pb�fT[[�

?a^UTbb^a�2P[[PVWP]�P[b^�\T]cX^]TS�cWT�dbTUd[]Tbb�^U�^__^acd]XbcXR�\^]Xc^aX]V��^a�
VTccX]V�SPcP�Ua^\�d]Tg_TRcTS�b^daRTb��bdRW�Pb�^]V^X]V�T]eXa^]\T]cP[�\P]X_d[PcX^]�
Tg_TaX\T]cb�

CaTT�[X]Tb��fWTaT�cWT�Q^aTP[�U^aTbc�T]Sb�P]S�cWT�cd]SaP�QTVX]b��RP]�PSeP]RT��aTRTST�
^a�bcPh�cWT�bP\T�fXcWX]�P�i^]T�^U�P�UTf�Wd]SaTS�ZX[^\TcaTb��ETVTcPcX^]�\^ST[[X]V�Pc�
$��\TcaT�aTb^[dcX^]�RP]�_a^SdRT�aTbd[cb� cWPc�f^d[S�WT[_� cWT�BÇ\X�_T^_[T�PSP_c� c^�
cWT�RWP]VTb�cPZX]V�_[PRT��4]eXa^]\T]cP[�\P]X_d[PcX^]�Tg_TaX\T]cb�PaT�]TRTbbPah�c^�
d]STabcP]S�cWT�RWP]VT�

8]cTVaPcTS� \^]Xc^aX]V� Xb� P[b^� X\_^acP]c�� ?X^]TTaTS� Qh� cWT� IPRZT]QTaV� aTbTPaRW�
bcPcX^]� X]�6aTT][P]S�� cWT�V^P[� Xb� c^� RPaah�^dc�P]� X]cTVaPcTS�_a^VaP\\T�^U� R[X\PcT�
QPbTS��VT^�QPbTS��\PaX]T�QPbTS��QX^�QPbTS��P]S�V[PRX^�QPbTS�_a^VaP\\Tb�

2[X\PcT�TgcaT\Tb�WPeT�P[b^�QTT]� X]RaTPbX]V�Pb�fT[[��P]S�cWTh�WPeT�QTT]�QTR^\X]V�
\^aT�UaT`dT]c��ATR^aS�aPX]�TeT]cb�PaT�\^aT�R^\\^]��Pb�PaT�PeP[P]RWTb�P]S�X]bTRc�
X]UTbcPcX^]b�� Cd]SaP� 
aTb� PaT� `dXcT� aPaT� ]^f�� Qdc� cWTh� PaT� [XZT[h� c^� QTR^\T�\^aT�
R^\\^]�X]�cWT�UdcdaT�

?a^UTbb^a� 2P[[PVWP]� R^]R[dSTS� cWPc� X]� cWT� ^]T� P]S� P� WP[U� hTPab� ^U� Xcb� TgXbcT]RT��
8=C4A02C�WPb�bW^f]�V^^S�_a^VaTbb��WPeX]V�Va^f]�Ua^\�""�aTbTPaRW�bcPcX^]b�c^�#$��
7T�bPXS�cWPc�cWT�RWP]VT�cWPc�WPb�QTT]�\^]Xc^aTS�Xb�QTfX[STaX]V��P]S�cWPc�cWT�RWP]VTb�
]TTS�c^�R^]cX]dT�c^�QT�\^]Xc^aTS�c^�QT�QTccTa�d]STabc^^S��7T�X]eXcTS�cWT�PdSXT]RT�c^�
U^[[^f�cWT�R^]b^acXd\{b�PRcXeXcXTb�Pc�fff�Td�X]cTaPRc�^aV�

DISCUSSION

3a��>aWTX\�P__[PdSTS�cWT�|
]T�d_SPcTb}�Ua^\�cWT�b_TPZTab��ATUTaaX]V�c^�cWT�|Z]^f[TSVT�
c^�PRcX^]}�_a^Q[T\��WT�bPXS�cWPc�PRcX^]�Xb�\PST�^U�\dRW�\^aT�cWP]�Ydbc�Z]^f[TSVT��
BRXT]cXbcb�WPeT�c^�_a^eXST�cWT�Z]^f[TSVT�cWPc�fX[[�W^_TUd[[h�QTR^\T�caP]bU^a\TS�X]c^�
PRcX^]��7T�bcPcTS�cWPc�cWT�\T[cX]V�^U�cWT�bTP�XRT�fX[[�WPeT�X\_[XRPcX^]b�]^c�Ydbc�U^a�cWT�
0aRcXR��Qdc�U^a�^cWTa�aTVX^]b�^U�cWT�V[^QT�Pb�fT[[��7T�P[b^�bd__^acTS�cWT�X\_^acP]RT�
^U� X]SXVT]^db� ^QbTaePcX^]b� P]S�]^cTS� cWPc� cWT� Z]^f[TSVT� ^U� cWT� [^RP[� aTbXST]cb� Xb�
]TRTbbPah��7T�Tg_aTbbTS�WXb� bda_aXbT� cWPc� cWT�SXbRdbbX^]�P[fPhb� aTUTab� c^� Ydbc� cWT�
X]SXVT]^db�_T^_[T��7T�bPXS� cWPc�P[[�_T^_[T� [XeX]V� X]� cWT�0aRcXR�bW^d[S�QT� X]e^[eTS� X]�
\PZX]V�^QbTaePcX^]b��X]SXVT]^db�^a�]^c�
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?a^UTbb^a� EP]� H_TabT[T� WXVW[XVWcTS� cWT� ]TTS� U^a� [^]V�� d]X]cTaad_cTS�\^]Xc^aX]V� c^�
VdXST� STRXbX^]�\PZTab�� 0[cW^dVW� cWT� X]SXVT]^db� _T^_[Tb� X]STTS� WPeT� P� [^]V�cTa\�
aTR^aS��d]U^acd]PcT[h�cWTXa�^QbTaePcX^]b�S^�]^c�R^eTa�P[[�_PaP\TcTab�bRXT]cXbcb�]TTS��
<^]Xc^aX]V�STP[b�fXcW�cWT�R^\_[TgXch�̂ U�cWT�bhbcT\b�X]e^[eTS)�Pc\^b_WTaT��̂ RTP]��bTP�
XRT�� Wd\P]� Pb_TRcb�� QX^b_WTaT� P]S� TR^[^VXRP[� bhbcT\b�� 2^[[PQ^aPcX^]b� PaT� ]TTSTS�
QTcfTT]�bRXT]cXbcb�P]S�]PcX^]b��WT�bPXS��<P]h�STRXbX^]b�WPeT�QTT]�cPZT]�X]�b_XcT�^U�
fWPc�cWT�bRXT]cXbcb�Z]^f��WT]RT�cWTaT�Xb�]TTS�c^�X\_a^eT�W^f�bRXT]cX
R�Z]^f[TSVT�Xb�
dbTS��<^]Xc^aX]V�P]S�\^ST[[X]V�P__a^PRWTb�]TTS�c^�QT�R^\QX]TS��

IdiP]]P�1XT]XdZ�Ua^\�4da^_TP]�4gcTa]P[�0RcX^]�BTaeXRT��440B��PbZTS�XU�aTbd[cb�Ua^\�
bRXT]cX
R�bcdSXTb�fTaT�QTX]V�bWPaTS�fXcW�cWT�[^RP[�_^_d[PcX^]�

?a^UTbb^a� BcTUUT]� VPeT� P]� TgP\_[T� ^U� cWT� DB083� U^d]SPcX^]� b_^]b^aX]V� P� _dQ[XR�
_aTbT]cPcX^]� ^]� bRXT]cX
R�
]SX]Vb� VXeT]� X]�=ddZ��6aTT][P]S��6TccX]V� cWT� bRXT]cX
R�
Z]^f[TSVT�QPRZ�c^�cWT�[^RP[�_^_d[PcX^]�Xb�P[b^�S^]T�cWa^dVW�cWT�bRW^^[�bhbcT\b��FWX[T�
Xc�Xb�VTccX]V�QTccTa��Xb�]^c�hTc�Pb�V^^S�Pb�Xc�R^d[S�QT��3a��<TXTa�RXcTS�P]^cWTa�TgP\_[T�
��cWT�elOka�_a^YTRc����fWXRW�[^^Zb�Pc�Z]^f[TSVT�TgRWP]VT�_a^VaP\\Tb�X]�cWT�0aRcXR��

4X]Pa�BeT]SbT]�^U� cWT� 8]bcXcdcT�^U�<PaX]T�ATbTPaRW� X]�=^afPh�_^X]cTS�^dc� cWPc� U^a�
\^aT� cWP]� $�� hTPab� =^afPh� P]S� AdbbXP� WPeT� RPaaXTS� ^dc� V^^S� \^]Xc^aX]V� X]� cWT�
1PaT]cb�BTP�P]S�cWT�=^afTVXP]�BTP�]TPa�BeP[QPaS��7T�bPXS�WT�fPb�bdaT�cWPc�cWT�cf^�
R^d]caXTb�f^d[S�TgcT]S�cWT�bRXT]cX
R�\^]Xc^aX]V�c^�cWT�]^acW�fWT]�cWT�XRT�aTcaTPcb�

?a^UTbb^a�2P[[PVWP]�bPXS�cWPc�bRXT]cXbcb�R^\T�P]S�V^��cPZT�SPcP�fXcW�cWT\�P]S�[TPeT�
cWTXa� adQQXbW� QTWX]S�� 7^fTeTa� cWXb� WPb� QTT]� X\_a^eX]V�� BcPZTW^[STa� VPcWTaX]Vb�
T]PQ[T�b^\T�TgRWP]VT�^U�X]U^a\PcX^]�QTcfTT]�bRXT]cXbcb�P]S�cWT�[^RP[�_^_d[PcX^]��7T�
P[b^�]^cTS�cWPc�bRXT]cXbcb�bW^d[S�]^c�Ydbc�VXeT�cWT�aTbd[cb�QPRZ�c^�cWT�[^RP[b��Qdc�P[b^�
PbZ�cWT\�PQ^dc�fWPc�c^�\^]Xc^a��

8]�aTb_^]bT�c^�3a��>aWTX\{b�R^\\T]c�^]�]^]�X]SXVT]^db�0aRcXR�aTbXST]cb�R^]SdRcX]V�
\^]Xc^aX]V� X]� cWT� 0aRcXR�� 3a�� :ad_]XZ� \T]cX^]TS� P� aTRT]c� _a^YTRc� X]� cWT� AdbbXP]�
0aRcXR�X]�fWXRW�bRXT]cXbcb�^QcPX]TS�bTcb�^U�aTR^aSb�Ua^\�aT\^cT�_[PRTb�S^]T�Qh�Q^cW�
X]SXVT]^db�P]S�]^]�X]SXVT]^db�_T^_[T��CW^bT�aTR^aSb��TPRW�SX[XVT]c�X]�Xcb�^f]�fPh��
WPeT� ST\^]bcaPcTS� aT\PaZPQ[T� SXUUTaT]RTb� X]� cWT� fPhb� X]� fWXRW� cWT� cf^� bTcb� ^U�
^QbTaePcX^]b�fTaT�S^]T��

2;>B8=6�A4<0A:B

EXRT�?aTbXST]c� ^U� cWT� 8]cTa]PcX^]P[� ?^[Pa� 5^d]SPcX^]�=XVWPc� 0\X]� aT�TRcTS� ^]� cWT�
\PX]�XbbdTb�SXbRdbbTS�Pc�cWT�!� !�0aRcXR�5dcdaTb�Bh\_^bXd\��BWT�bPXS�Xc�Xb�X\_^acP]c�
c^�R^\T�c^VTcWTa�P]S�bWPaT�eXTfb�̂ U�cWT�_a^b_TRcb�̂ U�cWT�aTVX^]��CWT�Bh\_^bXd\�\PST�
Xc�TeXST]c�cWPc�R[X\PcT�RWP]VT�Xb�PRcdP[[h�WP__T]X]V��<b��0\X]�bPXS�cWPc�_Tab_TRcXeTb�
Ua^\�P[[�bcPZTW^[STab�PaT�X\_^acP]c��BWT�P[b^�PSSaTbbTS�cWT�XbbdT�^U�UPRX[XcPcX]V�cWT�
caP]bUTa�^U� cTRW]^[^Vh�c^�_^[XRh\PZTab�Qh�STbXV]X]V�c^^[b�c^�UPRX[XcPcT�cWXb�_a^RTbb��
BWT�bPXS�Xc�Xb�P]�XbbdT�cWPc�cWT�8]cTa]PcX^]P[�?^[Pa�5^d]SPcX^]�U^RdbTb�^]�X]�Xcb�f^aZ��

8]� R^]R[dbX^]�� bWT� cWP]ZTS� P[[� cWT� _P]T[Xbcb� U^a� PRRT_cX]V� cWT� X]eXcPcX^]� P]S� U^a�
TSdRPcX]V�cWT�PdSXT]RT�
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