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¹¯ºä©�ãËÓÓº�º ¹¯ºÒÏmº�°�mÈ m©�Ëã«
�°« ÓË�º°�

�È�º�Óº °¯Ë�°�m ÓÈ ¹¯ºÁË°°ÒºÓÈã	ÓºË º­��ËÓÒË Ò

¹º��º�ºm}� °mÈ¯º�Óº�º ¹Ë¯°ºÓÈãÈ �°ä� �È­ã� ���

|°ÓºmÓ©äÒ °¹ºÓ°º¯ÈäÒ ¯È°°äº�¯ËÓÓº�º ¹¯ºË}�È

m©°��¹ÈãÒ lÒÓÒ°�Ë¯°�mº º­º¯ºÓ© vbk� lÒÓÒ°�

�Ë¯°�mº �º¯�ºmãÒ vbk� lÒÓÒ°�Ë¯°�mº ¯ÈÏmÒ�Ò«

��È�È |�È®º� }º¯¹º¯È�ÒÒ ½zÈ�Ë¯¹ÒããË¯�� ½wäË¯�

°ºÓ�� wvkr� ½iÎËÓË¯Èã ªãË}�¯Ò}�� ½,7:�� ½�ÒÓ�

}ºã	Ó ªãË}�¯Ò}�� ½�¯È�� Ò �Ò�ÓÒ�� ½�¯Ë®}°Ë¯

Ò �Ë¯äº�ÒÓ�� c«� ¹¯Ë�°�ÈmÒ�ËãË® ª�Ò² º¯�ÈÓÒÏÈ�

�Ò® Ò ÁÒ¯ä m²º�ÒãÒ m ¹º��º�ºmÒ�Ëã	Ó©® }ºäÒ�Ë��

}º�º¯©® ÓÈ ÏÈ}ã
�Ò�Ëã	Óºä ª�È¹Ë ¹¯ºÈÓÈãÒÏÒ�

¯ºmÈã °ºº�mË�°�mÒË ¯ËÏ�ã	�È�ºm ¹¯ºmË�ËÓÓ©² Ò°�

°ãË�ºmÈÓÒ® ¹º°�ÈmãËÓÓ©ä �Ëã«ä� w�Ò ¯ËÏ�ã	�È�©�

¹º äÓËÓÒ
 ÏÈÒÓ�Ë¯Ë°ºmÈÓÓ©² º¯�ÈÓÒÏÈ�Ò®� �º°��

�È¯°�mËÓÓ©² °�¯�}��¯ Ò º°ÓºmÓ©² Ò°¹ºãÓÒ�ËãË®

�$:6 Ò (:,�� °ãË��Ë� ¯È°°äÈ�¯ÒmÈ�	 }È} º°Óºm�

�ºã�º°¯º�Óº® ÓÈ�ÒºÓÈã	Óº® ¹¯º�¯Èää©� ÓÈ¹¯Èm�

ãËÓÓº® ÓÈ ¯È°�Ò¯ËÓÒË ¹¯ÒäËÓËÓÒ« ¹¯º�¯Ë°°ÒmÓ©²

�Ë²Óºãº�Ò® °mÈ¯}Ò m ¯º�°�mËÓÓ©² ¹¯º�Ë°°È² Ò �Èã	�

ÓË®�ËË ¹ºm©�ËÓÒË Ò² m}ãÈ�È m ¯º°� Ò �¹¯º�ÓËÓÒË

ª}ºÓºäÒ}Ò vbk� { �ÈÓÓº® ¹¯º�¯ÈääË ¹¯Ë�¹ºãÈ�

�ÈË�°« ¹¯Ë��°äº�¯Ë�	 °ãË��
�ÒË ÓÈ¹¯ÈmãËÓÒ«�

• ¯ÈÏmÒ�ÒË ­ºãËË �ã�­º}º�º ¹ºÓÒäÈÓÒ« ª}ºÓº�

äÒ}Ò °mÈ¯}Ò� m}ã
�È« ¯ÈÏ¯È­º�}� äË�º�Ò} ¹ºãÓº®

������ ��



º�ËÓ}Ò ª}ºÓºäÒ�Ë°}Ò² È°¹Ë}�ºm °mÈ¯}Ò Ò ËË mãÒ�

«ÓÒ« ÓÈ ¯º°� ¹¯ºÒÏmº�Ò�Ëã	Óº°�Ò ¹¯ºÒÏmº�°�mÈ Ò

�º­ÈmãËÓÓº® °�ºÒäº°�Ò�

• ¯ÈÏ¯È­º�}È ÓÈ�ÒºÓÈã	Óº�º °�ÈÓ�È¯�È ¹º º¹�

¯Ë�ËãËÓÒ
 ¹º}ÈÏÈ�Ëã« ¹¯ºÒÏmº�Ò�Ëã	Óº°�Ò °mÈ¯}Ò�

• �mËãÒ�ËÓÒË }ºãÒ�Ë°�mÈ °ºmäË°�Ó©² ¹¯ºË}�ºm

ÓÈ��Ó©² Ò°°ãË�ºmÈÓÒ® Ò �Ë²ÓÒ�Ë°}Ò² ¯ÈÏ¯È­º�º}�

ÓÈ¹¯ÈmãËÓÓ©² ÓÈ ¹ºm©�ËÓÒË ¹¯ºÒÏmº�Ò�Ëã	Óº°�Ò

°mÈ¯}Ò� m �ºä �Ò°ãË �¯ºmÓ« Èm�ºäÈ�ÒÏÈ�ÒÒ °mÈ�

¯º�Ó©² º¹Ë¯È�Ò® Ò º­�ËäÈ Èm�ºäÈ�ÒÏÒ¯ºmÈÓÓ©²

¹¯º�Ë°°ºm�

• }ºº¯�ÒÓÈ�Ò« ¯È­º� ¹º mÏÈÒäÓºä� º­äËÓ� º¹©�
�ºä Ò ÒÓÁº¯äÈ�ÒË® äËÎ�� ¯ÈÏãÒ�Ó©äÒ º�¯È°ã«äÒ

¹¯ºä©�ãËÓÓº°�Ò Ò ÁÒ¯äÈäÒ mÓ��¯Ò ª�Ò² º�¯È°ãË®

m º­ãÈ°�Ò ¹¯ÒäËÓËÓÒ« m©°º}Ò² °mÈ¯º�Ó©² �Ë²Óº�

ãº�Ò® Ò ¹ºm©�ËÓÒ« Ò² ¹¯ºÒÏmº�Ò�Ëã	Óº°�Ò�

• ¯È°�Ò¯ËÓÒË mºÏäºÎÓº°�Ò ¹º��º�ºm}Ò m©°º�

}º}mÈãÒÁÒ�Ò¯ºmÈÓÓ©² ¯È­º�Ò² Ò °¹Ë�ÒÈãÒ°�ºm�

°mÈ¯�Ò}ºm� °ºmË¯�ËÓ°�mºmÈÓÒË °��Ë°�m�
�Ò² °Ò°�

�Ëä© º­��ËÓÒ« Ò È��Ë°�È�ÒÒ °mÈ¯�Ò}ºm� È �È}ÎË

¹ºm©�ËÓÒË �¯ºmÓ« ¹¯ºÁË°°ÒºÓÈã	Óº® ¹Ë¯Ë¹º��º�

�ºm}Ò °mÈ¯�Ò}ºm m°Ë² }È�Ë�º¯Ò®�

• Áº¯äÒ¯ºmÈÓÒË °ºm¯ËäËÓÓ©² ¹¯º�¯Èää Ò°°ãË�

�ºmÈÓÒ® �}È} äËÎ�� ¹¯ÈmÒ�Ëã	°�mºä Ò ¹¯ºä©��

ãËÓÓº°�	
� �È} Ò äËÎ�� º��Ëã	Ó©äÒ º�¯È°ã«äÒ

¹¯ºä©�ãËÓÓº°�Ò�� ÓÈ¹¯ÈmãËÓÓ©² ÓÈ ¯È°�Ò¯ËÓÒË

¹¯ÒäËÓËÓÒ« äË²ÈÓÒÏÒ¯ºmÈÓÓ©²� Èm�ºäÈ�ÒÏÒ¯ºmÈÓ�

Ó©² Ò Óºm©² ¹¯º�¯Ë°°ÒmÓ©² ¹¯º�Ë°°ºm °mÈ¯}Ò�

�� ,UYLQJ %� 8�6� 1DY\ PDLQWDLQV KLJK LQWHUHVW LQ IXQGLQJ IRU
ZHOGLQJ UHVHDUFK� &RQVWUXFWLRQ DQG PDLQWHQDQFH ZHOGLQJ
SOD\ D SDJH SDUW LQ WKH 1DY\�V SODQV �� :HOGLQJ -� Û
����� Û ¢ �� Û c� ��Ü���

�� :HOGLQJ�V HFRQRPLF LPSDFW HVWDEOLVKHG �� ,ELG� Û �����
Û ��� ¢ �� Û 3� ��

�� :HOGLQJ�UHODWHG H[SHQGLWXUHV� LQYHVWPHQWV� DQG ¯URGXFWLYL�
W\ PHDVXUHPHQW LQ 8�6� PDQXIDFWXULQJ� FRQVWUXFWLRQ� DQG
PLQLQJ LQGXVWULHV� �5HS� $:6� (:,� ,QVLJKW�0$6� � 7KH
%XUHDX RI ([SRUW $GPLQLVWUDWLRQ 8�6� 'HSDUWPHQW RI &RP�
PHUFH� Û 6�O�� ����� Û �� S� �KWWS���ZZZ�DZV�RUJ��

�� (FRQRPLF LPSDFW DQG SURGXFWLYLW\ RI ZHOGLQJ� +HDY\ PDQX�
IDFWXULQJ LQGXVWULHV UHSRUW� �5HS� $:6� (:,� ,QVLJKW�0$6�
� 7KH %XUHDX RI ([SRUW $GPLQLVWUDWLRQ 8�6� 'HSDUWPHQW RI
&RPPHUFH� Û 6�O�� ����� Û �� S� �KWWS���ZZZ�DZV�RUJ��

�� :LQWHU ���� :RUOG RI :HOGLQJ� 3UREOHP 6WDWHPHQW� 7KHUH
DUH VLPSO\ WRR IHZ ZHOGHUV DQG ZHOGLQJ HQJLQHHUV WR PHHW
WKH FXUUHQW DQG IXWXUH QHHGV RI WKH 8QLWHG 6WDWHV 0DQXIDFWX�
ULQJ EDVH � +REDUW ,QVWLWXWH RI :HOGLQJ 7ËFKQRORJ\ ��
KWWS���ZZZ�ZHOGLQJ�RUJ�QHZVOHWWHUV�ZLQWHU�����SUREOHP�KWPO�

7KH SDSHU JLYHV LQIRUPDWLRQ RQ LQYHVWLJDWLRQ RI ZHOGLQJ FRQWULEXWLRQ WR 86 HFRQRP\� ,QYHVWLJDWLRQ UHVXOWV DOORZHG HYDOXDWLRQ
RI HFRQRPLF DVSHFWV RI DSSOLFDWLRQ RI WKH EDVLF SURFHVVHV WR SURGXFH SHUPDQHQW MRLQWV� LQFOXGLQJ IXVLRQ ZHOGLQJ� SUHVVXUH
ZHOGLQJ� EUD]LQJ DQG UHYHDOLQJ WKH VSHFLILF HFRQRPLF FRQWULEXWLRQ RI ZHOGLQJ LQWR LQGLYLGXDO LQGXVWULHV� QDPHO\ GHWHUPLQLQJ
WRWDO SURGXFWLRQ FRVWV UHODWHG WR ZHOGLQJ� LQ WKH SURGXFWLRQ RXWSXW RI D VSHFLILF LQGXVWU\�

IhklmibeZ \ j_^Zdpbx ����������
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¨ Å¾ÀÃÎÖÃËÆÜ ÎÃ¾ÉÆÅ¾ÔÆÆ ÈÎÑÍËÌÁÌ ÊÃÄÂÑË¾ÎÌÂËÌÁÌ ÈÌËÐÎ¾ÈÐ¾ ÍÎÆÏÐÑÍÆÉ «ÌÀÌÈÎ¾Ê¾ÐÌÎÏÈÆÇ

Ê¾ÖÆËÌÏÐÎÌÆÐÃÉÚËÙÇ Å¾ÀÌÂ� ¯ ÌÐÍÎ¾ÀÈÌÇ Ë¾ ÂËÝÓ À ¾ÂÎÃÏ «ÆÄËÃÏÃÎÁÆËÏÈÌÁÌ ÊÃÐÆÅËÌ�ÊÃÐ¾ÉÉÑÎÁÆÕÃÏ�

ÈÌÁÌ Å¾ÀÌÂ¾ �®ÌÏÏÆÝ� ���ÐÌËËÌÁÌ ÊÃÓ¾ËÆÅÊ¾ ÍÌÂØÃÊ¾ Ö¾Á¾Ü×ÃÁÌ ÍÌÂ¾ Ë¾ÕÆË¾ÃÐÏÝ ÌÐÁÎÑÅÈ¾ ÏÌÀÎÃ�

ÊÃËËÌÁÌ ÊÃÐ¾ÉÉÑÎÁÆÕÃÏÈÌÁÌ Ì¿ÌÎÑÂÌÀ¾ËÆÝ ÂÉÝ ÊÌÂÃÎËÆÅ¾ÔÆÆ ÊÃÉÈÌÏÌÎÐËÌ�ÍÎÌÀÌÉÌÕËÌÁÌ ÏÐ¾Ë¾ ÛÐÌÁÌ

ÍÎÃÂÍÎÆÝÐÆÝ�

  ÎÃ¾ÉÆÅ¾ÔÆÜ ÏÂÃÉÈÆ� ÍÌÊÆÊÌ «¨ª¥� Ì¿ÑÏÉÌÀÆÀÖÃÁÌ ÏÀÌÜ ÎÌÉÚ ÍÎÌÃÈÐÆÎÌÀ¾ËÆÃÊ� ÆÅÁÌÐÌÀÉÃËÆÃÊ

ÆÍÌÏÐ¾ÀÈÌÇ Ì¿ÌÎÑÂÌÀ¾ËÆÝ Ë¾ÁÎÃÀ¾ÐÃÉÚËÌÇ ÍÃÕÆ��ÏÖ¾Á¾Ü×ÆÊÍÌÂÌÊ Å¾ÁÎÑÅÈÆ ÏÐ¾Ë¾ �À ÏÐÌÆÊÌÏÐËÌÊ

ÀÙÎ¾ÄÃËÆÆ Ì¿ØÃÊ Å¾È¾Å¾ ÏÌÏÐ¾ÀÉÝÃÐ ¿ÌÉÚÖÃ ÍÌÉÌÀÆËÙ Ì¿×ÃÇ ÔÃËÙ ÈÌËÐÎ¾ÈÐ¾�� ÍÎÆËÆÊ¾ÜÐ ÑÕ¾ÏÐÆÃ

ªÌÏÈÌÀÏÈÌÃ ¬�¬ �¦ËÏÐÆÐÑÐ �¯Ð¾ÉÚÍÎÌÃÈÐ�� ÍÌÂÁÌÐÌÀÆÀÖÆÇ Î¾¿ÌÕÆÇ ÍÎÌÃÈÐ ÍÃÕÆ� Æ ªÌÉÂ¾ÀÏÈÆÇ ÊÃ�

Ð¾ÉÉÑÎÁÆÕÃÏÈÆÇ Å¾ÀÌÂ �Á� ®Ù¿ËÆÔ¾�� Ì¿ÃÏÍÃÕÆÀ¾Ü×ÆÇ Î¾ÅÎ¾¿ÌÐÈÑ ÆËÄÆËÆÎÆËÁ¾ Ë¾ ÌÏËÌÀÃ Â¾ËËÙÓ ÛÈ�

ÏÍÉÑ¾Ð¾ÔÆÆ ¾Ë¾ÉÌÁÆÕËÌÇ ÍÃÕÆ� ¾ Ð¾ÈÄÃ ÍÌÏÐ¾ÀÈÑ ÒÑÐÃÎÌÀÈÆ Æ Á¾ÅÌÁÌÎÃÉÌÕËÌÇ ¾ÍÍ¾Î¾ÐÑÎÙ�

  ÏÌÌÐÀÃÐÏÐÀÆÆ Ï ÍÌÂÍÆÏ¾ËËÙÊ ÀÃÏËÌÇ ÍÎÌÖÉÌÁÌ ÁÌÂ¾ ÂÌÈÑÊÃËÐÌÊ ËÌÀÌÈÎ¾Ê¾ÐÌÎÔÙ� ÍÎÆ ÑÏÉÌÀÆÆ

ÕÃÐÈÌÁÌ ÀÙÍÌÉËÃËÆÝ Î¾¿ÌÕÃÁÌ ÁÎ¾ÒÆÈ¾ ÂÎÑÁÆÊÆ ÆÏÍÌÉËÆÐÃÉÝÊÆ Å¾È¾Å¾� ÀÅÝÉÆ Ë¾ ÏÃ¿Ý Ì¿ÝÅ¾ÐÃÉÚÏÐÀÌ

À ÐÃÕÃËÆÃ ÁÌÂ¾ ÆÅÁÌÐÌÀÆÐÚ Æ ÍÌÏÐ¾ÀÆÐÚ «¯ªª¥ ��� Ð Ì¿ÌÎÑÂÌÀ¾ËÆÝ� ÀÀÌÂ À ÏÐÎÌÇ ÈÌÐÌÎÌÁÌ ÏÌÀÊÃÏÐËÌ

Ï Ì¿ÌÎÑÂÌÀ¾ËÆÃÊ ÂÎÑÁÆÓ ÑÕ¾ÏÐËÆÈÌÀ ÈÌËÐÎ¾ÈÐ¾ ÍÌÅÀÌÉÆÐ ËÆÄËÃÏÃÎÁÆËÏÈÆÊ ÊÃÐ¾ÉÉÑÎÁ¾Ê ÑÀÃÉÆÕÆÐÚ

ÍÎÌÆÅÀÌÂÆÐÃÉÚËÌÏÐÚ ÏÐ¾Ë¾ À ÍÌÉÐÌÎ¾ Î¾Å¾�

¯ÐÎÌÆÐÃÉÚÏÐÀÌ ÑÍÌÊÝËÑÐÌÇ ÍÃÕÆ ÝÀÉÝÃÐÏÝ ÌÂËÆÊ ÆÅ À¾ÄËÙÓ ÛÐ¾ÍÌÀ ÊÌÂÃÎËÆÅ¾ÔÆÆ ÏÐ¾Ë¾ Æ ÍÎÆÅÀ¾ËÌ

Ì¿ÃÏÍÃÕÆÐÚ ËÃÅ¾ÀÆÏÆÊÑÜ ÂÀÑÓËÆÐÌÕËÑÜ ÍÎÌÈ¾ÐÈÑ Ï ÆÏÍÌÉÚÅÌÀ¾ËÆÃÊ ËÃÍÎÃÎÙÀËÌ�ÉÆÐÌÇ Å¾ÁÌÐÌÀÈÆ�

 ÀÌÂ À ÛÈÏÍÉÑ¾Ð¾ÔÆÜ ËÌÀÌÇ ÍÃÕÆ À ÏÌÀÌÈÑÍËÌÏÐÆ Ï ÏÑ×ÃÏÐÀÑÜ×ÆÊÆ Ë¾ÁÎÃÀ¾ÐÃÉÚËÙÊÆ ÍÃÕ¾ÊÆ � � Æ

� ÍÎÃÂÍÌÉ¾Á¾ÃÐ ÂÌÀÃÏÐÆ ÍÎÌÆÅÀÌÂÆÐÃÉÚËÌÏÐÚ ÏÐ¾Ë¾ ÂÌ ��� ÐÙÏ� Ð ÍÎÌÂÑÈÔÆÆ À ÁÌÂ� ¨ ÏÉÌÀÑ� «¨ª¥ ÀÅÝÉ

Ë¾ ÏÃ¿Ý Ì¿ÝÅ¾ÐÃÉÚÏÐÀ¾ ËÃ ÐÌÉÚÈÌ ÆÅÁÌÐÌÀÆÐÚ Æ ÌÐÁÎÑÅÆÐÚ Ì¿ÌÎÑÂÌÀ¾ËÆÃ À Ë¾ÅÀ¾ËËÙÇ ÏÎÌÈ� ËÌ Æ ÌÏÑ�

×ÃÏÐÀÉÝÐÚ ¾ÀÐÌÎÏÈÆÇ Ë¾ÂÅÌÎ ÍÎÆ ÊÌËÐ¾ÄÃ Æ ÍÑÏÈÌ�Ë¾É¾ÂÌÕËÙÓ Î¾¿ÌÐ¾Ó ÀÍÉÌÐÚ ÂÌ ÍÌÉËÌÁÌ ÀÀÌÂ¾ ÍÃÕÆ

À ÛÈÏÍÉÑ¾Ð¾ÔÆÜ�

«¾ÍÌÊËÆÊ� ÕÐÌ ÍÎ¾ÀÌ Ë¾ ÀÙÍÌÉËÃËÆÃ ÈÌËÐÎ¾ÈÐ¾ «¨ª¥ Å¾ÀÌÃÀ¾É À ÍÎÃÂÏÐ¾ÀÆÐÃÉÚËÌÊ ÊÃÄÂÑË¾ÎÌÂ�

ËÌÊ ÐÃËÂÃÎËÌÊ ¾ÑÈÔÆÌËÃ Ï ÑÕ¾ÏÐÆÃÊ ÆÐ¾ÉÚÝËÏÈÆÓ� ËÃÊÃÔÈÆÓ Æ ÂÎÑÁÆÓ Å¾ÎÑ¿ÃÄËÙÓ ÒÆÎÊ� ÀÈÉÜÕ¾Ý Ð¾�

ÈÆÃ ÆÅÀÃÏÐËÙÃ� È¾È �'DQLHOL� Æ /2,�
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