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5RVHOO -�0��
� GH OD )XHQWH /�)��

�&XQLYHW 6HUYLFH� 3�2� %R[ ���� ����� 7DUUDJRQD� 6SDLQ
�'SWR� GH 3URGXFFLyQ $QLPDO� )DFXOWDG GH 9HWHULQDULD� &� 3URIHVRU 3HGUR &iUPHQHV V�Q� ����� /HyQ� 6SDLQ


&RUUHVSRQGLQJ DXWKRU� MPURVHOOS#FXQLYHWVHUYLFH�FRP

$%675$&7

,Q WKLV VWXG\ ZH GHWHUPLQHG WKH UHODWLRQ RI IHPDOH¶V UDEELW LQIHUWLOLW\ ZLWK VHYHUDO ULVN IDFWRUV� WKH
UDEELW OLQH �8�3�9DOHQFLD OLQHV� +\�� +\OD� +\FROH� DPRQJ RWKHUV�� ERG\ FRQGLWLRQ VFRUH �%&6 �� WR ���
QXPEHU RI SDULW\ �� WR ���� DQG VDQLWDU\ VWDWXV �KHDOWK DQG VLFN GRHV� ZLWK � RU PRUH GLVRUGHUV�� ,Q WKH
FRXUVH RI ��� YLVLWV WR �� GRH IDUPV LQ 6SDLQ� ZH H[DPLQHG DQG SDOSDWHG ���� ODFWDWLQJ DQG UHEUHG
GRHV VRUWHG LQ ��� FRKRUWV� RYHU ������ ³GRHV DW ULVN´ �PHGLDQ� ��� GRHV YV��� PHGLDQ RI ³GRHV SHU
YLVLWHG IDUP´�� :H YLVLWHG WKH IDUPV IURP 1RYHPEHU ��WK� ����� XQWLO -DQXDU\ ��WK� ����� 7KHUH ZHUH
���� HPSW\ GRHV DQG ���� SUHJQDQW� KRZHYHU WKH PHGLDQ SUHJQDQF\ UDWH RI WKH ���EDWFKHV ZDV ��
��)HUWLOLW\ ZDV PDLQO\ UHODWHG ZLWK %&6 �S� �������� DQG DOVR ZLWK KHDOWK� )HUWLOLW\ RI GRHV ZLWK %&6
 �� GHFUHDVHG ���� � YV GRHV ZLWK %&6 �� RQ WKH RWKHU KDQG� IHUWLOLW\ RI GRHV ZLWK %&6 �LQFUHDVHG
���� �� &RQFHUQLQJ WKH LQIOXHQFH RI VDQLWDU\ VWDWXV� IHUWLOLW\ RI GRHV ZLWK FRU\]D GHFUHDVHG � � LQ
UHODWLRQ WR KHDOWK\ RQHV� VRUH KRFNV ���� �� RU PDVWLWLV ��� ��

.H\ ZRUGV�)HPDOH 5DEELW�,QIHUWLOLW\� 5HSURGXFWLYH GLVHDVHV� 5LVN IDFWRUV� 5DEELW 7KHULRJHQRORJ\�

,1752'8&7,21

2Q FRPPHUFLDO IDUPV KRXVLQJ WKH (XURSHDQ UDEELW �2U\FWRODJXV FXQLFXOXV�� RFFXUUHQFH RI
UHSURGXFWLYHGLVHDVHV LV UHOHYDQW� 'XULQJ ��������� ZH YLVLWHG ��� IDUPV LQ 6SDLQ DQG 3RUWXJDO
�5RVHOO HW DO�� ������ GXULQJ WKH ���\HDU VWXG\ ZH SHUIRUPHG ��� YLVLWV WR ��� UDEELWULHV� ZHUH WKH PDLQ
HPHUJHQF\ ZDV UHODWHG ZLWK 7KHULRJHQRORJ\� )LUVW GLVRUGHU LQ GRHV ZDV LQIHUWLOLW\� IROORZHG E\ ORZ
IHFXQGLW\� VWLOOELUWK DQG DERUWLRQV� LQIHUWLOLW\ LQFOXGHGORZ SUHJQDQF\ UDWH DQG NLQGOLQJ UDWH �,55*�
������ DOVR WKH QR DFFHSWDQFH RI PDOHV LQ IDUPV ZLWK QDWXUDO PDWLQJ�5HSURGXFWLYH GLVHDVHV DUHWKH PDLQ
FDXVHV RI FXOOLQJ �5RVHOO DQG GH OD )XHQWH� ������ EXWPRUH LQIRUPDWLRQ LV QHHGHG �$UQDX�%RQDFKHUD
DQG 6DYLHWWR� ������7KHUH PLJKW EH VHYHUDO IDFWRUV FRQFHUQHG� D�WKH VHPHQ DQG WKH VXSSOLHU XQWLO WKH
UDEELWU\� E�WKH SHUVRQ LQVHPLQDWLQJ� F� WKH IHPDOHV� DQG WKHLUKXVEDQGU\�:H ZLOO IRFXV RQ WKH GRHV DQG
WKH UDEELW SURGXFHUV� ,Q UHODWLRQ ZLWK IHPDOHV� WKHUH FDQ EH LQIHFWLRXV FDXVHV RI LQIHUWLOLW\ �%RXFKHU HW
DO�� ������ DIIHFWLQJ WKH XWHUXV �*DOD]]L HW DO�� ������ RU WKH RYDULDQ DFWLYLW\ �%RLWL HW DO�� ������ 7KHUH
PLJKW EH LQWHUFXUUHQW GLVHDVHV� H�J�� HQWHULWLV�GLDUUKRHD RU P\[RPDWRVLV �)LRUHWWL DQG &HUURQH� ������
7KHUHPLJKW EH VHDVRQDO HIIHFWV� H�J�� WHPSHUDWXUH� OLJKWLQJ�7KHDX�&OpPHQW� ������ IHHGLQJ RU ZDWHU
VXSSO\SUREOHPV� WR[LFRVHV �*X HW DO�� ������ DQG RWKHU IDFWRUV� H�J�� WKH DJH DW �VWDUWLILFLDO LQVHPLQDWLRQ
�$,�� WKH UHPDWLQJ LQWHUYDO �1LFRGHPXV HW DO� ������ DIIHFWLQJ WKH ZKROH IDUPRU D FRKRUW RI IHPDOHV�
,QIHUWLOLW\ FDQ DOVR EH DQDO\]HG LQ UHODWLRQ ZLWKRQH GRH� WR VHHN D SUHFLVH DQDO\VLV RI WKH LQWHUDFWLRQ RI
UHSURGXFWLRQ ZLWK KHDOWK RU RWKHU ULVN IDFWRUV �&DVWHOOLQL HW DO�� ������ ,QGLYLGXDO FDXVHV RI LQIHUWLOLW\
LQFOXGH WKH DERYH FLWHG DQG DOVR PHWDEROLF GLVRUGHUV� WUDXPD DQG WXPRXUV�&DUGLQDOOL HW DO� ������
VWXGLHG WKH LQWHUDFWLRQV RI ERG\ FRQGLWLRQ ZLWK UHSURGXFWLRQ� DQG6iQFKH] HW DO� ������ HYDOXDWHG
UHFLSURFDO DFWLRQV EHWZHHQ KHDOWK DQG ERG\ FRQGLWLRQ�

,Q WKLV VWXG\� RXU DLP ZDV WR HVWLPDWH VRPH LQGLYLGXDO ULVN IDFWRUV RI LQIHUWLOLW\� WKH UDEELW OLQH� WKH
QXPEHU RI SDULW\� ERG\ FRQGLWLRQ VFRUH DQG VDQLWDU\ VWDWXV RI IHPDOH UDEELW�RQ�IDUP GLDJQRVHG HPSW\
RU SUHJQDQW�



��WK:RUOG 5DEELW &RQJUHVV�-XQH �����������4LQJGDR�&KLQD

���

0$7(5,$/6 $1' 0(7+2'6

$QLPDOV DQG H[SHULPHQWDO GHVLJQ

)URP 1RYHPEHU ���� WR -DQXDU\ ���� ZH PDGH��� YLVLWV WR�� GRH IDUPV LQ �� SURYLQFHV LQ6SDLQ
�������� 2Q HDFK YLVLW ZH DVNHG WKH SURGXFHUV DERXW WKHLU LQYHQWRULHV RI GRHV� QXPEHU RI EDWFKHV� GD\V
RI VHUYLFH �PRXQW RU $,�� DQG GD\ RI DEGRPLQDO SDOSDWLRQV IRU SUHJQDQF\ GLDJQRVLV� 7KH ILUVW FRQGLWLRQ
WR LQFOXGH D FRKRUW LQ RXU VWXG\ ZDV WKDW QHJDWLYH DQG VLFN GRHV VKRXOG QRW EH FXOOHG \HW� :H WKHQ
H[SODLQHG WKH DLP RI RXU VWXG\WR WKHP� :H FRPSDUHG QHJDWLYH DQG SUHJQDQW GRHV IURP WKH VDPH EDWFK�
SUHYLRXVO\ SDOSDWHG RU QRW� EXW ZH SDOSDWHG DOO GRHV� ZH RQO\ FKHFNHG GRHV LQ ODFWDWLRQ� 9LVLWV ZHUH
PDGH E\ D WUDLQHG YHWHULQDULDQ �5RVHOO�� 7KH HYDOXDWLRQ SURWRFRO LQFOXGHG DEGRPLQDO SDOSDWLRQ� ERG\
FRQGLWLRQ VFRULQJ� H[SODLQHG HOVHZKHUH �6iQFKH] HW DO�� ������ DQG HYDOXDWLRQ RI VDQLWDU\ VWDWXV� ZLWK
FRU\]D� PDVWLWLV� VRUH KRFNV� PDQJHV �SVRURSWLF� VDUFRSWLF RU ERWK�� DQG RWKHUFOLQLFDO VLJQV�
JDVWURHQWHULWLV�GHUPDWRSDWKLHV FRPSDWLEOH ZLWK3VHXGRPRQDV DHUXJLQRVD LQIHFWLRQ� DEVFHVVHV RUXWHULQH
PRUSKRORJLF DQRPDOLHV �H[WUDXWHULQH SUHJQDQFLHV RU PXPPLILHG IRHWXVHV� DPRQJ RWKHUV�� 6FRULQJ RI
WKHVH GLVRUGHUV ZDV ELQDU\�

6WDWLVWLFDO $QDO\VLV

'DWD ZHUH JDWKHUHG RQ HDFK YLVLW DQG GR QRW IROORZ DQ RSWLPDOO\ EDODQFHG GHVLJQ� &RQFHUQLQJ GRHV DW
ULVN� IRU LQVWDQFH� WKHUH PLJKWKDYH EHHQ ���� GRHV LQ D IDUP� EXW GLYLGHG LQ � EDWFKHV� � LQVHPLQDWHG
�� GD\V SUHYLRXVO\ �DQG WKHQ� DEOH WR EH SDOSDWHG� DQG DQRWKHU QHDU WR QH[W SDULW\� ZLWKRXW NLWV� IRU WKLV
UHDVRQ� ZH VRUWHG ³GRHV SHU IDUP´ DQG ³GRHV DW ULVN´� 7KHUH PLJKW DOVR KDYH EHHQ VHYHUDO FRKRUWV� LQ
IDFW� ZH H[DPLQHG PDLQO\ � FRKRUW SHU YLVLW �ODFWDWLQJ DQG UHEUHG GRHV�� 6WDWLVWLFDO DQDO\VLV ZDV E\
6$6 �6WDWLVWLFDO $QDO\VLV 6\VWHP� UHO� ����� XWLOL]LQJ &$702' SURFHGXUHV� 6WDWLVWLFDO VLJQLILFDQFH
ZDV LQGLFDWHG E\ D S�YDOXH � �����

)DFWRUV RI YDULDWLRQ ZLWK D SRVVLEOH HIIHFW RQ WKH GHSHQGHQW YDULDEOH �)HUWLOLW\� � YV ��� ZHUH
HVWLPDWHGXVLQJWKH IROORZLQJ PRGHO�<LMNOP  ȝ � /L � 3M � %N � 6O � HLMNOP
ZKHUH /LZDV H[SODLQHG E\ WKH HIIHFW RI WKH LWKUDEELW OLQH �� OHYHOV�� 3M WKH HIIHFW RI WKH MWK QXPEHU RI
SDULW\ �� OHYHOV�� %N � WKH IL[HG HIIHFW RI WKH NWK ERG\ FRQGLWLRQ VFRUH� �� OHYHOV� ��� �� �� �� ��� 6O� E\ WKH
HIIHFW RI WKH OWK VDQLWDU\ VWDWXV �� OHYHOV�� DQG HLMNOP WKH UHVLGXDO HIIHFW�

5(68/76 $1' ',6&866,21

)DUP FKDUDFWHULVWLFV

:H FKHFNHG ����IHPDOHV LQ �� GRHIDUPV RQ ��� YLVLWVIURP 1RYHPEHU ��WK� ���� WR -DQXDU\��WK� �����
7KH IUHTXHQFLHV ZHUH DV IROORZV� �� IDUPV ZHUH FKHFNHG RQFH� �� IDUPV WZLFH� ��ZHUH FKHFNHG GXULQJ
� YLVLWV�DQG � UDEELWULHV ZHUH FKHFNHG �� WLPHV� 7KH PHGLDQ VL]H RI WKH YLVLWHG SRSXODWLRQ ZDV ���
GRHV �PLQLPXP WR PD[LPXP� ��� WR ���� GRHV� DQG WKH PHGLDQ VL]H RI WKH FRKRUWV RI VDPSOHG GRHV
ZDV����PLQLPXP WR PD[LPXP� ��WR ���� GRHV�� ZLWK D PHGLDQ RI �� GRHV SHU VDPSOHG FRKRUW
�PLQLPXP WR PD[LPXP� �� WR ��� GRHV�� 7KHVH IDUPV FRUUHVSRQG WR WKH PRVW VSHFLDOL]HG RQHV LQ
6SDLQ �0$*5$0$� ������ 1LQHW\�VL[ SHU FHQW RI WKHP ZHUH FORVHG�F\FOH� ZLWK PDWHUQLW\ URRPV DQG
JURZLQJ UDEELWV� ZLWK D GXR�V\VWHP �DOO LQ�DOO RXW� RU ZLWKRXW �GRHV DOZD\V LQ WKH VDPH URRP�� $, ZDV
XVHG RQ ���� � RI WKH IDUPV� 2Q ���� �� IHPDOHV ZHUH PDQDJHG LQ RQH EDWFK SHU IDUP DQG EHWZHHQ �
DQG � EDWFKHV RQ WKH UHVW� 2Q �� � I WKH IDUPV� GRHV ZHUH VHUYLFHG �E\ QDWXUDO PDWLQJRU $,� RQ GD\ ��
SRVWSDUWXP� RQ �� � RQ GD\ ��� �� � RQ GD\ ��� RU VRPHWLPHV RQ GD\V �� WR �� SRVWSDUWXP�

5DEELW FKDUDFWHULVWLFV

7KH OLQHV RI WKH H[DPLQHG GRHV ZHUH DV IROORZV� ���� GRHV IURP 8QLYHUVLGDG 3ROLWpFQLFD GH 9DOHQFLD
�839 OLQHV� ��� GRHV IURP � RU PRUH FURVVLQJV� ��� +\� GRHV� ��� +\ � �PDOH� 839 �IHPDOH� FURVVHG
GRHV� ��� +\OD GRHV� ��� +\FROH� �� +\FDW� �� 1HZ =HDODQG ZKLWH DQG �� FRORXUHG �H�J�� FURVVLQJ
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IURP )DXYH GH %RXUJRJQH��GHVFULEHG HOVHZKHUH �GH OD )XHQWH DQG 5RVHOO� ������7KH PHGLDQ RI SDULW\
QXPEHU ZDV � �PLQLPXP WR PD[LPXP� � WR �� SDULWLHV�� DQG PHDQ� ���� ,Q SUHYLRXV VWXGLHV ZH IRXQG �
NLQGOLQJV GXULQJ ��������� �5RVHOO DQG GH OD )XHQWH� ����� DQG ��� GXULQJ ��������� �6iQFKH] HW DO��
������

3UHJQDQF\ UDWHV

'XULQJ WKH ���PRQWKVWXG\ ZH H[DPLQHG ���� GRHV LQ D SRSXODWLRQ RI ������ IHPDOHV DW ULVN� RQ WKH
��� YLVLWV� 7KHUH ZHUH ���� HPSW\ GRHV DQG ���� SUHJQDQW GRHV� H[DPLQHG LQ ��� FRKRUWV� 7KH
PHGLDQ RI WKH REVHUYHG GD\ RI SUHJQDQF\�DOVR ZKHQ ZH YLVLWHG DQG GLDJQRVHG�� ZDV �� GD\V
�PLQLPXP WR PD[LPXP� �� WR �� GD\V�� DQG ODFWDWLRQ �� �PLQLPXP WR PD[LPXP� �� WR �� GD\V�� 7KH
PHGLDQ RI WKH SUHJQDQF\ UDWH ZDV �� � �PLQLPXP WR PD[LPXP� �� WR ���� ��� SHU YLVLWHG EDWFK RI
GRHV� 3URGXFHUV GLDJQRVHG SUHJQDQF\ E\ DEGRPLQDO SDOSDWLRQ DW �� GD\V PHGLDQ �PLQLPXP WR
PD[LPXP� �� WR �� GD\V��3UHJQDQF\ UDWHV ZHUH VLPLODU WR SUHYLRXV UHVXOWV LQ 6SDLQ ��� ��� DQG �� �
RI SDULW\ � VHUYLFHUDWH �5RVHOO DQG *RQ]iOH]� ������

6DQLWDU\ VWDWXV

2I WKH ����H[DPLQHG GRHV� �� �ZHUH DSSDUHQWO\ KHDOWK\� 0HDQ SUHYDOHQFHV ZHUH ���� � IRU FRU\]D
�� WR �� � RI WKH VDPSOHG GRHV LQ RQH IDUP ZHUH DIIHFWHG�� � � IRU PDVWLWLV �� WR �� ��� ��� � IRU VRUH
KRFNV �� WR ���� �� DQG ��� � IRU PDQJH �� WR �� �� LQ WKLV FDVH� SUHYDOHQFH FRUUHVSRQGV WR SVRURSWLF
PDQJH� 7KHUH ZHUH ��� � GRHV ZLWK RWKHU GLVRUGHUV� %HVLGHV� ��� � RI WKH GRHV KDG � � FRQGLWLRQV�
7KHUH ZHUH �GRHV �LQ � IDUPV�� ZLWK � GLVRUGHUV� UKLQLWLV�PDVWLWLV�VRUH KRFNV DQG PDQJH� D UHOHYDQW
FDVH RI GLVFRPIRUW�

%RG\ FRQGLWLRQ

7KH ���� GRHV KDG D PHGLDQ %&6 � �PHDQ ������ ZLWK ���� � RI GRHV DW ���� ���� � DW ���� ���� � DW
���� L�H������ � RI WKHP ZHUH LQ D QRUPDO %&6 UDQJH ���� ���� ���� � DW ULVN �� RU � ��� DQG ��� � KDG
D ZHOIDUH FRQFHUQ VWDWXV ��� �� � ���� 3UHGRPLQDQFH RI %&6 � PLJKW EH UHODWHG WR WKH DJH RI VDPSOHG
GRHV� �� GD\V RI ODFWDWLRQ� ZKLFK FRLQFLGHV ZLWK D GHFUHDVH LQ %&6 �6iQFKH] HW DO�� ������

5LVN IDFWRUV IRU LQGLYLGXDO IHPDOH LQIHUWLOLW\

:H FRQVLGHUHG � LQGHSHQGHQW IDFWRUV� WKH UDEELW OLQH� QXPEHU RI SDULW\� ERG\ FRQGLWLRQ VFRUH �%&6�
DQG WKH VDQLWDU\ VWDWXV �7DEOH ���

7DEOH �� $129$�&$702' RI IHPDOH UDEELW LQIHUWLOLW\ DQG VRPH ULVN IDFWRUV� ZLWK ���� H[DPLQHG
ODFWDWLQJ GRHV� SUHJQDQW RU HPSW\� LQ �� GRH IDUPV� 6SDLQ� 1RYHPEHU ��WK� ���� WR -DQXDU\ ��WK� ����
6RXUFH RI YDULDQFH ') Ȥ� 3!)

,QGHSHQGHQW WHUP � ���� ������
5DEELW OLQH � ����� ������

1XPEHU RI SDULW\ � ����� ������

%RG\ FRQGLWLRQ VFRUH � ������ � ������

6DQLWDU\ VWDWXV � ����� � ������

7KH � DQDO\]HG IDFWRUV ZHUH VLJQLILFDQW� DQG DIIHFWHG GRH IHUWLOLW\� 7KH PDLQ HIIHFW ZDV GXH WR %&6�
ZLWK D Ȥ� YDOXH RI �������$FFRUGLQJ WR D SUHYLRXV H[SHULHQFH �6iQFKH] HW DO�� ������ WKLV HIIHFW PLJKW
LQFOXGH IHHGLQJ DQG VDQLWDU\ VWDWXV RI GRHV� DOWKRXJK WKH VWDWLVWLFDO PRGHO GLIIHUHQWLDWHV WKHLU HIIHFWV�
)HUWLOLW\ RI GRHV ZLWK %&6  �� GHFUHDVHG ���� � YV GRHV ZLWK %&6 �� RQ WKH RWKHU KDQG� IHUWLOLW\ RI
GRHV ZLWK %&6 �� LQFUHDVHG ���� �� &RQFHUQLQJ VDQLWDU\ VWDWXV� WKH IHUWLOLW\ RI GRHV ZLWK FRU\]D
GHFUHDVHG � �� VRUH KRFNV ���� �� DQG PDVWLWLV ��� ��
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,Q WKLV SUHOLPLQDU\ VWXG\� WKH ERG\ FRQGLWLRQ VFRUH� GHWHUPLQHGRQ WKH GD\ RI GLDJQRVLV RI SUHJQDQF\
E\ SDOSDWLRQ� ZDV WKH PDLQ IDFWRU LQIOXHQFLQJ IHPDOH UDEELW IHUWLOLW\� ZLWK D Ȥ�  ������ �3� ��������

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

7KH DXWKRUV DUH JUDWHIXO WR UDEELW SURGXFHUV IRU PDNLQJ WKHLU IDUPV DYDLODEOH WR WKHP� 6HYHUDO
YHWHULQDULDQ SHHUV FROODERUDWHG ZLWK XV GXULQJ ���������� $OVR WKDQNV WR WKH UHYLHZHUVIRU WKHLU
FRPPHQWV RQ WKH RULJLQDO SDSHU�2XU UHFRJQLWLRQ JRHV WR DOO RI WKHP�

5()(5(1&(6

$UQDX�%RQDFKHUD $�� 6DYLHWWR '� ����� &RQVHTXHQFHV RI UREXVWQHVV DQG FXOOLQJ FULWHULD RI UDEELW GRHV RQ SURGXFWLYLW\ RI D
FRPPHUFLDO IDUP� ,Q� 3URF� �� 6\PSRVLXP $6(6&8� 7XGHOD� (GLWRULDO $JUtFROD �(G��� 0DGULG� 6SDLQ� ������

%RLWL &�� &DQDOL &�� %UHFFKLD *�� =DQRQ )�� )DFFKLQ (� ����� (IIHFWV RI LQGXFHG HQGRPHWULWLV RQ WKH OLIH�VSDQ RI FRUSRUD OXWHD
LQ SVHXGRSUHJDQW UDEELWV DQG LQFLGHQFH RI VSRQWDQHRXV XWHULQH LQIHFWLRQV UHODWHG WR IHUWLOLW\ RI EUHHGLQJ GRHV�
7KHULRJHQRORJ\� ��� ����������

%RXFKHU 6�� *UDFLD (�� 9LOOD $�� )HUQiQGH] $�� 1RXDLOOH /�� %ULIIDXG 0�$�� $OEL]X ,�� %DVHOJD 5� ����� 3DWKRJHQV LQ WKH
UHSURGXFWLYH WUDFW RI IDUP UDEELWV� 9HW� 5HF�� ���� ��������

&DUGLQDOL 5�� 'DO %RVFR $�� %RQDQQR $�� 'L *ULJROL $�� *DUFtD 5HEROODU 3�� /RUHQ]R 3�/�� &DVWHOOLQL &� ����� &RQQHFWLRQ
EHWZHHQ ERG\ FRQGLWLRQ VFRUH� FKHPLFDO FKDUDFWHULVWLFV RI ERG\ DQG UHSURGXFWLYH WUDLWV RI UDEELW GRHV� /LYHVW� 6FL�� ����
��������

&DVWHOOLQL &�� 'DO %RVFR $�� $ULDV�ÈOYDUH] 0�� /RUHQ]R 3�/�� &DUGLQDOL 5�� *DUFtD 5HEROODU 3� ����� 7KH PDLQ IDFWRUV
DIIHFWLQJ WKH UHSURGXFWLYH SHUIRUPDQFH RI UDEELW GRHV� $ UHYLHZ� $QLP� 5HSURG� 6FL�� ���� ��������

GH OD )XHQWH /�)�� 5RVHOO -�0� ����� %RG\ ZHLJKW DQG ERG\ FRQGLWLRQ RI EUHHGLQJ UDEELWV LQ FRPPHUFLDO XQLWV� -� $QLP� 6FL��
��� ����������

)LRUHWWL $�� &HUURQH $� ����� 3DWRORJLH GHOO¶DSSDUDWR ULSURGXWWRUH IHPPLQLOHHG HIIHWWL VXOOH SHUIRUPDQFH ULSURGXWWLYH� ,Q�
5LSURGX]LRQH H EHQHVVHUH LQ FRQLJOLFROWXUD� )RQGD]LRQH ,QL]LDWLYH =RRSURILODWWLFKH �(G��� %UHVFKLD� ,WDO\� ������

*DOD]]L '�� *ULHFR 5�� 2UVHQLJR 5�� *ULOOL *�� )LQD]]L 0� ����� 5HSURGXFWLYH SDWKRORJ\ LQ IHPDOH UDEELW� ,Q� 3URF� �
-RUQDGDV ,QWHUQDFLRQDOHV GH 5HSURGXFFLyQ $QLPDO� 0XUFLD� 6SDLQ� ��������

*X =�� +DR <�� &KHQ %�� 5HQ :�� =KDR &�� +XDQJ <� ����� 5HVHDUFK DQG $QDOLV\V RQ ��� &DVHV RI 7R[LF 'LVHDVH RI &KLQHVH
'RPHVWLF 5DEELWV� 1DWXUH DQG 6FLHQFH� �� ������

,QWHUQDWLRQDO 5DEELW 5HSURGXFWLRQ *URXS�,55*� ����� 5HFRPPHQGDWLRQV DQG JXLGHOLQHV IRU DSSOLHG UHSURGXFWLRQ WULDOV ZLWK
UDEELW GRHV� :RUOG 5DEELW 6FL�� ��� ��������

0LQLVWHULR GH $JULFXOWXUD� $OLPHQWDFLyQ \ 0HGLR $PELHQWH �0$*5$0$�� ����� (O VHFWRU GH OD FDUQH GH FRQHMR HQ FLIUDV�
$YDLODEOH DOVR �LQ 6SDQLVK� DW�KWWS���ZZZ�PDJUDPD�JRE�HV�HV�JDQDGHULD�WHPDV�SURGXFFLRQ�\�PHUFDGRV�
JDQDGHURV�VHFWRUHV�JDQDGHURV�FXQLFROD�LQIRUPDFLRQ�GHO�VHFWRU�� DFFHVVHG 0DUFK ��WK �����

1LFRGHPXV 1�� *XWLpUUH] ,�� *DUFtD -�� &DUDEDxR 5�� GH %ODV &� ����� 7KH HIIHFW RI UHPDWLQJ LQWHUYDO DQG ZHDQLQJ DJHRQ WKH
UHSURGXFWLYH SHUIRUPDQFH RI UDEELW GRHV� $QLP� 5HV�� ��� ���±����

5RVHOO -� 0�� GH OD )XHQWH /�)� ����� &XOOLQJ DQG PRUWDOLW\ LQ EUHHGLQJ UDEELWV� 3UHY� 9HW� 0HG�� ��� ��������
5RVHOO -�0�� *RQ]iOH] )�-� ����� *HVWLyQ 7pFQLFD GH H[SORWDFLRQHV FXQtFRODV ���������� &XQLFXOWXUD� ���� ������
5RVHOO -�0�� GH OD )XHQWH /�)�� %DGLROD -�,�� )HUQiQGH] GH /XFR '�� &DVDO -�� 6DFR 0� ����� 6WXG\ RI XUJHQW YLVLWV WR

FRPPHUFLDO UDEELW IDUPV GXULQJ ���������� :RUOG 5DEELW 6FL�� ��� ��������
6iQFKH] -�3�� GH OD )XHQWH /�)�� 5RVHOO -�0� ����� +HDOWK DQG ERG\ FRQGLWLRQ RI ODFWDWLQJ IHPDOHV RQ UDEELW IDUPV� -� $QLP�

6FL�� ��� ����������
6$6 ,QVWLWXWH� ����� 6$6 8VHU¶V *XLGH� 6WDWLVWLFV� 9HUVLRQ ����� 6$6�&DU\� 1& 6$6 ,QVWLWXWH ,QF� 86$�
7KHDX�&OpPHQW 0� ����� 3UHSDUDWLRQ RI WKH UDEELW GRH LQVHPLQDWLRQ� D UHYLHZ� :RUOG 5DEELW 6FL�� ��� ������


