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�LQIUDVWUXFWXUH��ORZ�TXDOLW\�DQG�ODFN�RI�XVLQJ�DSSURSULDWH�LUULJDWLRQ� QHWZRUN� PHWKRGV�� ORZ� LUULJDWLRQ� HIILFLHQF\�DQG�LUULJDWLRQ�ORVVHV�DUH�YHU\�KLJK>��@�7KH�SULQFLSOHV�RI�VXVWDLQDEOH�GHYHORSPHQW�HVVHQWLDO�IRU�WKH�ZDWHU�LQGXVWU\�DQG�VKRXOG�KDYH�ORRNHG�LW�DV�D�EXVLQHVV�RSSRUWXQLW\�QRW�OLPLWDWLRQ�DQG�RQ� WKH�RWKHU�KDQG� WR� DFKLHYH�VXVWDLQDEOH�GHYHORSPHQW�RI�ZDWHU�QHHGHG�IRU�D�PRUH�FRPSUHKHQVLYH�DSSURDFK�WKDW�WKH�LVVXH�RI�ZDWHU�PDQDJHPHQW�DORQJ�ZLWK�LQVWLWXWLRQDO�PHFKDQLVPV�RI�SDUWLFLSDWLRQ��DFFRUGLQJ�WR�D�QHZ� RUJDQL]DWLRQ� ZLOO� VHHN� >�� DQG� �@�� 7KHUHIRUH�� LQ�RUGHU�WR�ZDWHU�VXVWDLQDELOLW\��ZDWHU�PDQDJHPHQW�RYHUDOO�V\VWHP�VKRXOG�EH�GHVLJQHG�WR� ORRN� OLNH� WKDW�DOO� IDUPHUV�DUH� PRUH� HDJHU� WR� SDUWLFLSDWH� LQ� SURGXFWLYLW\� DQG�SURGXFWLRQ�DGYDQWDJH�RI�ZDWHU�UHVRXUFHV�>�@��$FFRUGLQJ� WR� WKH�SUH� FKDOOHQJHV�RQ�ZDWHU�PDQDJHPHQW�LQ� ,UDQ� DUH� QHFHVVDU\�� XVLQJ� DSSURSULDWH� PHWKRGV� RI�LUULJDWLRQ�DQG� LPSURYHG�DJULFXOWXUDO�ZDWHU�PDQDJHPHQW�IRU� LQFUHDVLQJ� DJULFXOWXUDO� SURGXFWLRQ� DQG� LPSURYH� WKH�HQYLURQPHQW��PDNLQJ�HIIHFWLYH�XVH�RI�DJULFXOWXUDO�ZDWHU��2Q� WKH� RWKHU� KDQG�� FRQVLGHULQJ� WKDW� LUULJDWLRQ� V\VWHP�KDV� GHVLJQHG� E\� WKH� JRYHUQPHQW� ZLWKRXW� WKH�SDUWLFLSDWLRQ�RI� IDUPHUV��2UJDQL]DWLRQ�RI�:DWHU�$IIDLUV�LV� IDFLQJ� WR� KHDY\� FRVWV� RI� RSHUDWLRQ� DQG�PDLQWHQDQFH�EHFDXVH� IDUPHUV� GRQ¶W� IHHO� UHVSRQVLELOLW\� DERXW�
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LW>�@�7KXV�� SDUWLFLSDWLRQ� RI� IDUPHUV� WKURXJK� QHZ�SDUWLFLSDWRU\� LUULJDWLRQ� PDQDJHPHQW� DSSURDFK� LV�LPSRUWDQFH� LQ� LPSURYLQJ� DJULFXOWXUDO� ZDWHU�PDQDJHPHQW>��@�7KH� WHUP� SDUWLFLSDWRU\� LUULJDWLRQ�PDQDJHPHQW� �3,0�� UHIHUV� WR� IDUPHUV� SDUWLFLSDWH� LQ� DOO�OHYHOV� RI� PDQDJHPHQW� LQFOXGLQJ� SODQQLQJ�� GHVLJQ��FRQVWUXFWLRQ�� RSHUDWLRQ� DQG� PDLQWHQDQFH� DQG�LQYHVWPHQW�� GHFLVLRQ� UXOHV� DQG� PRQLWRULQJ� DQG�HYDOXDWLRQ� RI� LUULJDWLRQ� V\VWHPV�� 2Q� WKH� RWKHU� KDQG�SDUWLFLSDWRU\�LUULJDWLRQ�PDQDJHPHQW�LQ�D�PDQQHU�XVXDOO\�UHIHUV� WR� WKH�SDUWLFLSDWLRQ� WKDW�ZLOO� LQFUHDVH�RSHUDWLRQDO�DXWKRULW\� DQG� UHVSRQVLELOLWLHV� IDUPHUV� LQ� WKH�PDQDJHPHQW�SURFHVV�>���DQG���@�5HYLHZLQJ�D�OLWHUDWXUH�ZDV� FOHDU� WKDW� VRPH� UHVHDUFKHUV� DUH� IROORZLQJ�LPSOHPHQWHG� SDUWLFXODU� VWDJH� LQ� WKLV� VWXG\��6KDKURGLHWDO>��@�� 1RUR]LHWDO>��@�� <DJKREL1HMDG>��@��.KRVKDE� DQG� 1DPD]L>��@�� $PLQLDQG.KD\DWL� >�@��&KL]DULDQG1RURR]L>�@�� 5DKPDQHW� DO>��@�� 'DPLDQRVDQG�*LDQQDNRSRXORV>�@�� 9HUPLOOLRQ� >��@�� %HQ�$\HG>�@� DQG�%DJGL>�@��7KLV� UHVHDUFK� DOVR� LQ� OLQH� ZLWK� SUHYLRXV� VWXGLHV� LQ�UHVSRQVH� WR� WKLV� TXHVWLRQ� LV� GHVLJQHG� WKDW� LI� SROLWLFLDQV�ZDQW�D�SDUW�RI�JHQHUDO�RU�UHJLRQDO�ZDWHU�PDQDJHPHQW�WR�IDUPHUV� VKRXOG� OHDYH� ZKDW� LQFHQWLYHV� LV� HIIHFWLYH� RQ�WKHLU� DWWLWXGH� WRZDUGV� SDUWLFLSDWRU\� LUULJDWLRQ�PDQDJHPHQW"� 7KH� SUHVHQW� VWXG\� DLPHG� QRQHFRQRPLF�IDFWRUV� DIIHFWLQJ� RQ� DWWLWXGH� RI� IDUPHUV� WRZDUGV�SDUWLFLSDWRU\� LUULJDWLRQ� PDQDJHPHQW� KDV� EHHQ�LPSOHPHQWHG�DQG�LW�FRQVLVWV�RI�VSHFLILF�REMHFWLYHV����'HVFULEH�WKH�QRQHFRQRPLF�FKDUDFWHULVWLFV�RI�IDUPHUV����5HODWLRQVKLS�EHWZHHQ�WKH�DWWLWXGHV�RI�IDUPHUV�WRZDUGV�SDUWLFLSDWRU\� LUULJDWLRQ�PDQDJHPHQW�ZLWK� QRQHFRQRPLF�FKDUDFWHULVWLFV����3UHGLFW� FKDQJHV� LQ� DWWLWXGHV� RI� IDUPHUV� WRZDUGV�SDUWLFLSDWRU\� LUULJDWLRQ� PDQDJHPHQW� EDVHG� RQ�QRQHFRQRPLF�FKDUDFWHULVWLFV��
�0HWKRGV�7KH� FXUUHQW� VWXG\� LV� XVHG� GHVFULSWLYH� DQG� FRUUHODWLYH�PHWKRGV��6WDWLVWLFDO�VRFLHW\�RI� WKH� UHVHDUFK� LQFOXGHV�DOO�IDUPHUV�WKDW�DUH�PHPEHUV�RI�FRRSHUDWLYH�ZDWHU�XVHUV�LQ�*ROHVWDQ� �1 �������� 6DPSOH� VL]H� LV� HVWLPDWHG� ����SHUVRQV� E\� &RFKUDQ� IRUPXOD�� 6WUDWLILHG� FOXVWHU�SURSRUWLRQ� DQG� UDQGRPO\� VDPSOLQJ�PHWKRG� LV� XVHG��$V�VXFK�� GHVLUHG� WRZQVKLSV� DUH� IRUPHG� WKH� SRSXODWLRQ� RI�FODVVHV�� 1H[W�� XVLQJ� FOXVWHU� UDQGRP� VDPSOLQJ� ZLWK�UHJDUG� WR� HDFK� FODVV� WR� DFW� DV� D� FOXVWHU� VDPSOLQJ� ZDV�DWWHPSWHG��$V�VXFK��D�FRRSHUDWLYH�IURP�HDFK�FOXVWHU�ZDV�VHOHFWHG� DQG�ZLWK� XVLQJ� RI� VLPSOH� UDQGRP� VDPSOLQJ� LQ�FRRSHUDWLYH� DFWLRQ� ZDV� FROOHFWHG� WKH� GHVLUHG�LQIRUPDWLRQ��)LQDOO\������TXHVWLRQQDLUHV�ZHUH�DQDO\]HG��4XHVWLRQQDLUH� ZDV� WKH� PRVW� LPSRUWDQW� WRRO� RI� GDWD�FROOHFWLRQ�� ,Q� RUGHU� WR� FRQILUP� WKH� DSSHDUDQFH� DQG�FRQWHQW�YDOLGLW\�RI�WKH�TXHVWLRQQDLUH�VHYHUDO�YHUVLRQV�RI�TXHVWLRQQDLUH� JDYH� WR� H[WHQVLRQ� DQG� DJULFXOWXUDO�HGXFDWLRQDO� SURIHVVRUV� DQG� D� QXPEHU� RI� H[SHUWV� RI�

DJULFXOWXUH� RUJDQL]DWLRQ� RI� 7HKUDQ� SURYLQFH� DQG�*ROHVWDQ�SURYLQFH�DQG�DIWHU�VHYHUDO�VWDJHV�UHYLVHG�ILQDO�DSSURYDO� ZDV� REWDLQHG�� 7R� WHVW� UHOLDELOLW\�� ���TXHVWLRQQDLUHV� FRPSOHWHG� E\� IDUPHUV� DQG� FRRSHUDWLYHV�PHPEHUV� DQG�&URQEDFK� DOSKD�ZHUH� REWDLQHG� ������ )RU�DQDO\VLV� WKH� VWDWLVWLFV� RI� PHDQ�� VWDQGDUG� GHYLDWLRQ��FRHIILFLHQW� RI� YDULDWLRQ� DQG� OLQHDU� UHJUHVVLRQ� GDWD� ZDV�XVHG�XVLQJ�6366�YHUVLRQ������5HVXOWV�DQG�'LVFXVVLRQ�'HVFULEH�WKH�SHUVRQDO�FKDUDFWHULVWLFV�RI�IDUPHUV�7KH�UHVXOWV�VKRZHG�WKDW�WKH�DYHUDJH�DJH�RI�IDUPHUV�ZDV������� DQG� WKH\� KDYH� ������ \HDUV� RI� DJULFXOWXUDO�DFWLYLWLHV�� 7KH� DYHUDJH� RI� GXUDWLRQ� RI� IDUPHUV¶�PHPEHUVKLS� LQ� WKH� ZDWHU� XVHUV¶� DVVRFLDWLRQ� ZDV� �����\HDUV� UHVSHFWLYHO\� DQG� WKH� DYHUDJH� RI� IDUP� GLVWDQFH� WR�WKH� QHDUHVW� DJULFXOWXUDO� VHUYLFHV� ZDV� ������ NP� �7DEOH������7DEOH����)DUPHUV¶�SHUVRQDO�FKDUDFWHULVWLFV��Q �����
�9DULDEOHV� 0HDQ� 6WDQGDUG���'HYLDWLRQ� 0LQ� 0D[�

�$JH��<HDU�� ������ ������ ��� ����$JULFXOWXUDO�H[SHULHQFH��<HDU�� ������ ������ � ���
�'XUDWLRQ�RI�IDUPHUV¶�PHPEHUVKLS�LQ�WKH�ZDWHU��XVHUV¶�DVVRFLDWLRQ��<HDU��
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�'LVWDQFH�EHWZHHQ�IDUP�DQG�DJULFXOWXUDO�VHUYLFH�FHQWHUV��.P��
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'HVFULEH�FKDUDFWHULVWLFV�GHWHUPLQH�WKH�HGXFDWLRQDO�7R� GHWHUPLQH� IDUPHUV� XVHG� WKH� VRXUFH� RI� DJULFXOWXUDO�LQIRUPDWLRQ�VRXUFH� RI� LQIRUPDWLRQ� DUH� GHILQHG� DQG� IRU�DVVHVVLQJ�H[SRVXUH�RI�DJULFXOWXUDO�H[WHQVLRQ�WR�IDUPHUV��VL[�LWHPV�PHQWLRQHG�WKDW�IDUPHUV�DQVZHU�TXHVWLRQV�IURP�DQ\�WR�YHU\�KLJK��5DQNLQJ�VWDWLVWLFV�VKRZV�WKDW�WKH�PRVW�LPSRUWDQW�VRXUFH�RI�LQIRUPDWLRQ�ERWK�ORFDO�IDUPHUV�DQG�QHLJKERUV��DQG�WKH�OHDVW�LPSRUWDQW�VRXUFH�RI�DJULFXOWXUDO�SURJUDPV�DUH�UDGLR� �7DEOH�����7KH�PRVW�LPSRUWDQW� W\SH�RI� H[WHQVLRQDO� FRQWDFW� ZLWK� H[WHQVLRQDJHQW� LQ� FHQWUDO�VHUYLFHV� DQG� WKH� OHDVW� LPSRUWDQW� RI� WKLV� W\SH� ZHUH�VWXGLHG�H[WHQVLRQ�SXEOLFDWLRQ��7DEOH������
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DQ\ ��9HU\� OLWWOH ��� OLWWOH ��� PRGHUDWH ���KLJK ���DQG�YHU\�KLJK ���
'HVFULEH�WKH�VRFLDO�FKDUDFWHULVWLFV�RI�IDUPHUV�)RU� PHDVXULQJ� VRFLDO� FKDUDFWHULVWLFV� ZHUH� XVHG� WZR�FRPSRQHQWV�RI�VRFLDO�VROLGDULW\�DQG�VRFLDO�SDUWLFLSDWLRQ��IRU� WKLV�SXUSRVH� WR�PHDVXUH� VRFLDO�VROLGDULW\�ZHUH�XVHG�WKH� VL[� LWHPV� DQG� IRU� VRFLDO� SDUWLFLSDWLRQ�ZHUH�XVHG����LWHPV�IURP�DQ\�WR�YHU\�KLJK��7DEOH���VKRZV�WKH�SULRULW\�RI�HDFK�WKHVH�LQGLFDWRUV��6R�WKDW�WKH�ILUVW�SULRULW\�LQ� WKH�VRFLDO�VROLGDULW\�LWHPV�LV�KHOSLQJ�RWKHU�IDUPHUV�LQ�FDVH�RI�SUREOHPV� DQG� WKH� ODVW� SULRULWLHV� DOORFDWHG� WR� GLVSXWHV�RYHU�HYHU\GD\�IDUPHUV�LVVXHV�DQG�LQ�VRFLDO�SDUWLFLSDWLRQ�YDULDEOH�WKH�ILUVW�SULRULW\�ZDV�DOORFDWHG�WR�FRQVXOWDWLRQV�RQ� HYHU\GD\� SUREOHPV� DQG� WKH� ODVW� SULRULWLHV� ZDV�DOORFDWHG�WR�FRRSHUDWLRQ�ZLWK�WKH�PRELOL]DWLRQ�VLWH���
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�3DUWLFLSDWLRQ� LQ�HGXFDWLRQDO� ±H[WHQVLRQDO�FODVVHV� DORQJ� ZLWK� RWKHU�IDUPHUV
��'LVDJUHHPHQWV�RYHU�GDLO\�LVVXHV� ZLWK� RWKHU�IDUPHUV

�

�����������
�����������

���������
�
�

6RFLDO�3DUWLFLSDWLRQ�
�7DON� DERXW� HYHU\GD\�SUREOHPV� ZLWK� RWKHU�IDUPHUV
�����������

����� ����� ���� ��

�&RRSHUDWLRQ� ZLWK�RUJDQL]DWLRQV� DQG�LQVWLWXWLRQV�EHORZ���
�

0RVTXH�DWWHQGDQFH
� ����� ����� ���� ��&RRSHUDWLRQ� ZLWK� YLOODJH�FHQWHUV
 ����� ����� ���� ��
&RRSHUDWLRQ� ZLWK� WKH�$JULFXOWXUDO� 6HUYLFH�&HQWHU
������������

����� ����� ���� ���
&ROODERUDWLRQ� ZLWK� UXUDO�FRRSHUDWLYH�
���� ����� ����� ���� ��
&RRSHUDWLRQ� ZLWK� WKH�,VODPLF� &RQVXOWDWLYH� RI�YLOODJH
������

����� ����� ���� ��

�1HJRWLDWH� ZLWK� RIILFLDOV�UHJDUGLQJ� WKH� YLOODJH�SUREOHPV
���
����� ���� ���� ��

�([SUHVV�LGHDV�DQG�RSLQLRQV�ZKLOH� DWWHQGLQJ� LQ�HGXFDWLRQDO�FODVVHV
����
����� ����� ���� ��

�$VVRFLDWLRQ� LQ�FRRSHUDWLRQ�ZLWK� SDUHQWV� DQG� VFKRRO�WHDFKHUV
�
����� ����� ���� ��

�&ROODERUDWLRQ� ZLWK� VLWH�PRELOL]DWLRQ
� ����� ����� ���� ���
DQ\ ��9HU\�OLWWOH ���OLWWOH ���PRGHUDWH ���KLJK ���DQG�YHU\�KLJK ��DQ\ ��9HU\�OLWWOH ���OLWWOH ���PRGHUDWH ���KLJK ���DQG�YHU\�KLJK ���
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'HVFULEH� WKH� DWWLWXGH� RI� IDUPHUV� WRZDUGV�SDUWLFLSDWRU\�LUULJDWLRQ�PDQDJHPHQW�7R� PHDVXUH� DWWLWXGHV� RI� IDUPHUV� WRZDUGV� SDUWLFLSDWRU\�LUULJDWLRQ� PDQDJHPHQW� ZDV� PHQWLRQHG� VHYHQ� LWHPV� WR�UHVSRQGHQWV¶� UDWH� WKHLU� DSSURYDO� RU� RSSRVLWLRQ� LGHD� DQG�H[SUHVVHG�WKHP�IURP�FRPSOHWHO\�GLVDJUHH�WR�FRPSOHWHO\�DJUHH�� ,QFUHDVHG� IDUPHUV� VHQVH� RI� UHVSRQVLELOLW\� LQ�FRRSHUDWLRQ�ZLWK� HDFK� RWKHU� LQ�ZDWHU�PDQDJHPHQW� DQG�UHGXFH� GLVSXWHV� FRQFHUQLQJ� SUREOHPV� UHODWHG� WR� ZDWHU�PDQDJHPHQW��DOORFDWHG�UHVSHFWLYHO\�WKH�ILUVW�DQG�WKH�ODVW�SULRULW\��7DEOH������7DEOH���&ODVVLILFDWLRQ� RI� WKH� IDUPHUV� DWWLWXGH� WRZDUGV�SDUWLFLSDWRU\�LUULJDWLRQ�PDQDJHPHQW��Q �����
�$WWLWXGHV� �0HDQ
� 6WDQGDUG�������������'HYLDWLRQ� �&9� �UDQN�

�&RRSHUDWLRQ� LQ�XWLOL]DWLRQ� DQG�PDLQWHQDQFH� RI�ZDWHU� FDXVHV� D�VHQVH� RI�UHVSRQVLELOLW\�DQG� LQFUHDVH�FRQILGHQFH� LQ� WKH�IDUPHUV
��

�

�����

�

�����

�

����

�

�

�:DWHU� UHVRXUFHV�DUH� D� GLYLQH�EOHVVLQJ�WKDW�*RG�KDV� EHVWRZHG�XSRQ� XV� DQG� QR�QHHG� IRU�JURXSLQJ�PDQDJHPHQW� DQG�SODQQLQJ

�

�

������ ������ ����� �

�,� NQRZ�HYHU\WKLQJ� DERXW�DJULFXOWXUDO�ZDWHU�XVH� DQG� DP� QRW�QHHG� DQ\� KHOS�IURP� H[WHQVLRQ�DJHQWV

�

�

�����

�

�����

�

����

�

�

�)DUPHUV�FRRSHUDWLRQ� LQ�XVLQJ� ZDWHU�FDXVHG� WKH�IDUPHUV� D� VHQVH�RI� LQGHSHQGHQFH�DQG�RZQHUVKLS�RI�ZDWHU�UHVRXUFHV�
�

�

������ ������ ����� �

�+RZ� WR�FRRSHUDWH� LQ�XVLQJ�DJULFXOWXUDO�ZDWHU� PDNHV�EHWWHU� XVH� RI�ZDWHU� UHVRXUFHV�DQG� UHGXFLQJ�FRVWV�
�

�

�����

�

�����

�

����

�

�

�'R�QRW�LQWHQG�WR�XVH� D� JURXS� RI�ZDWHU�UHVRXUFHV

��

������ ������ ����� ��

�:LWK� IDUPHUV�FRRSHUDWLRQ��GLVSXWHV� DERXW�ZDWHU�SUREOHPV�LV�UHGXFHG
�

������� ����� ����� ��

&RPSOHWHO\� GLVDJUHH ��� GLVDJUHH ��� QR� RSLQLRQ ���DJUHH ���FRPSOHWHO\�DJUHH ��&RPSOHWHO\� GLVDJUHH ��� GLVDJUHH ��� QR� RSLQLRQ ���DJUHH ���FRPSOHWHO\�DJUHH ���
5HODWLRQVKLS� EHWZHHQ� DWWLWXGHV� RI� IDUPHUV� WRZDUGV�SDUWLFLSDWRU\� LUULJDWLRQ� PDQDJHPHQW� DQG�QRQHFRQRPLF�YDULDEOHV��FRUUHODWLRQ�FRHIILFLHQWV� VKRZV� WKDW� WKHUH�ZDV�D�SRVLWLYH�DQG�VLJQLILFDQW�FRUUHODWLRQ�EHWZHHQ�GXUDWLRQ�RI� IDUPHUV�PHPEHUVKLS� LQ� WKH� ZDWHU� XVHUV¶� DVVRFLDWLRQ�� XVH� RI�LQIRUPDWLRQ� UHVRXUFHV�� WKH� UDWH� RI� H[WHQVLRQDO� FRQWDFWV��VRFLDO�VROLGDULW\�DQG�SDUWLFLSDWLRQ�ZLWK�IDUPHUV�DWWLWXGHV�WRZDUGV� SDUWLFLSDWRU\� LUULJDWLRQ� PDQDJHPHQW� DW� ��SHUFHQW� OHYHO�� 7KH� UHODWLRQVKLS� EHWZHHQ� WKH� IDUP�GLVWDQFH� WR� WKH� QHDUHVW� DJULFXOWXUDO� VHUYLFHV� LV� QHJDWLYH�DQG�VLJQLILFDQW��7DEOH������7DEOH���&RUUHODWLRQ�OHYHOV�EHWZHHQ�DWWLWXGHV�RI� IDUPHUV�WRZDUGV�SDUWLFLSDWRU\� LUULJDWLRQ� PDQDJHPHQW� DQG� QRQHFRQRPLF�YDULDEOHV��

9DULDEOHV�
)DUPHUV
�DWWLWXGH�WRZDUG�SDUWLFLSDWRU\�LUULJDWLRQ�PDQDJHPHQW�

U S� �
�$JH�� ������� ������ ��'XUDWLRQ� RI� IDUPHUV�PHPEHUVKLS� LQ� WKH�ZDWHU� XVHUV¶�DVVRFLDWLRQ�

�����

� ������ �
�)DUPLQJ�H[SHULHQFH�� ������ ������ ��'LVWDQFH� EHWZHHQ�IDUP� DQG� DJULFXOWXUDO�VHUYLFH�FHQWHUV� ������
 ������ �
�8VLQJ� LQIRUPDWLRQ�VRXUFHV�� �����

� ������ �
�5DWH� RI� H[WHQVLRQ� �����

 ������ �
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FRQWDFWV��
�6RFLDO�SDUWLFLSDWLRQ� �����

 ������ �� 6RFLDO�VROLGDULW\� �����

 ������ �



 3d������7KH� IROORZLQJ� VWXGLHV� FRQILUP� WKH� SUHVHQW� UHVXOWV��6KDKURXGLHWDO>��@DUH� FRQVLGHUHG� WKDW� LPSURYLQJ�H[WHQVLRQDO�FRQWDFWV��H[SDQGLQJ�DSSURSULDWH�FKDQQHOV�RI�LQIRUPDWLRQ� HIIHFW� LQ� WKH� DWWLWXGH� RI� IDUPHUV� LQ�GHYHORSLQJ� DQG� LPSOHPHQWLQJ� HIIHFWLYH� DJULFXOWXUDO�ZDWHU�PDQDJHPHQW�SUDFWLFHV��1RURX]LHWDO>��@� DQG� &KL]DULDQG1RURR]L>�@� DFKLHYHG�DSRVLWLYH� DQG� VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ�H[WHQVLRQDO� FRQWDFWV�� WKH� UDWH� RI� XVLQJ� FRPPXQLFDWLRQ�FKDQQHO� E\� :KHDW� IDUPHUV� ZLWK� WKHLU� DWWLWXGHV� DERXW�DJULFXOWXUDO�ZDWHU�PDQDJHPHQW��<DJKRXEL1HMDG>��@� IRXQG� D� SRVLWLYH� DQG� VLJQLILFDQW�UHODWLRQVKLS� EHWZHHQ� WKH� XVH� RI� H[WHQVLRQDO� DQG�HGXFDWLRQDO� VHUYLFHV� ZLWK� LQFUHDVLQJ� DWWLWXGH� RI�XWLOL]DWLRQV¶�WRZDUGV�WKH�ZDWHU��5DKPDQHW� DO>��@� DFKLHYHG� VLJQLILFDQW� UHODWLRQVKLS�EHWZHHQ� WKH� DJHV� RI� IDUPHUV� DQG� WKHLU� HQYLURQPHQWDO�DWWLWXGHV��'DPLDQRVDQG*LDQQDNRSRXORV� >�@�� 9HUPLOOLRQ� >��@��%HQ�$\HG>�@� DQG� .KRVKDE� DQG� 1DPD]L>��@� EHOLHYHG�WKDW� WKHUH� ZDV� D� VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ�VROLGDULW\� DQG� FRUUHODWLRQ� RI� UXUDO� SHRSOH� DQG�ZLOOLQJQHVV�RI�WKHP�WR�SDUWLFLSDWH�LQ�DFWLYLWLHV��%DJGL>�@� DQG� $PLQ� DQG� .KD\DWL>�@� ZHUH� IRXQG� WKDW�LQFUHDVLQJ� IDUPHUV¶� SDUWLFLSDWLRQ� LQ� VRFLDO� DFWLYLWLHV�FDXVHG� WKHP� PRUH� IDYRUDEOH� YLHZ� WRZDUGV� WKH�SDUWLFLSDWRU\�SURMHFWV�LQ�UXUDO�SODFHV�LQ�WKHLU�VWXG\���
'HWHUPLQH� FKDQJHV� LQ� IDUPHUV¶� DWWLWXGH� WRZDUGV�SDUWLFLSDWRU\� LUULJDWLRQ� PDQDJHPHQW� EDVHG� RQ�QRQHFRQRPLF�YDULDEOHV��7R�GHWHUPLQH�HVWLPDWLQJ�HTXDWLRQ�WKH�DWWLWXGH�RI�IDUPHUV�WRZDUGV� SDUWLFLSDWRU\� LUULJDWLRQ� PDQDJHPHQW� EDVHG� RQ�LQGHSHQGHQW� YDULDEOHV� ZDV� XVHG� PXOWLSOH� UHJUHVVLRQ�DQDO\VLV� VWHSZLVH�PHWKRG��$IWHU�HQWHULQJ�DOO� VLJQLILFDQW�YDULDEOHV��OHYHO�RI�VRFLDO�VROLGDULW\��WKH�IDUP�GLVWDQFH�WR�WKH� QHDUHVW� DJULFXOWXUDO� VHUYLFHV�� XVDJH� RI� LQIRUPDWLRQ�VRXUFHV� UHPDLQHG� LQ� WKH� HTXDWLRQ�� $ELOLW\� RI� WKHVH�YDULDEOHV� H[SODLQHG� ���� �5 �  ������� RI� FKDQJHV� LQ�IDUPHUV¶� DWWLWXGH� WRZDUGV� SDUWLFLSDWRU\�PDQDJHPHQW� RI�LUULJDWLRQ���

7DEOH���0XOWLSOH� /LQHDU� 5HJUHVVLRQ� VWHSZLVH� $QDO\VLV�GHSHQGHQW� YDULDEOHV�� IDUPHUV¶� DWWLWXGH� WRZDUGV�SDUWLFLSDWRU\�LUULJDWLRQ�PDQDJHPHQW�
7%HWD�%$GMXVWHG� 56TXDUH�

5VTXDUH�,QGHSHQGHQW�YDULDEOH��
������������������������������&RQVWDQW�
������������������������������6RFLDO�VROLGDULW\��;� � ���������������������������������'LVWDQFH�EHWZHHQ�IDUP�DQG�DJULFXOWXUDO�VHUYLFH�FHQWHUV�;� � ������������������������������8VLQJ�LQIRUPDWLRQ�VRXUFHV��;� �

7R� IRUHFDVWLQJ� HVWLPDWLQJ� HTXDWLRQ� DFFRUGLQJ� WR� JLYHQ�GDWD� DQG� UHJUHVVLRQ� DQDO\VLV� WR� EH� VLJQLILFDQW� LQ� WKLV�VWXG\�� WKH� IROORZLQJ� HTXDWLRQ�FDQ�EH�HVWLPDWHG� IDUPHUV�DWWLWXGHV� WRZDUGV� SDUWLFLSDWRU\� PDQDJHPHQW� RI�LUULJDWLRQ��< �������������;� � ±������; � � �������;� �
&RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV�5HVXOWV� RI� VWHSZLVH� PXOWLSOH� UHJUHVVLRQ� LQGLFDWHG� WKDW�OHYHO�RI�VRFLDO�VROLGDULW\��WKH�IDUP�GLVWDQFH�WR�WKH�QHDUHVW�DJULFXOWXUDO� VHUYLFHV�� XVDJH� RI� LQIRUPDWLRQ� VRXUFHV�H[SODLQHG�����RI�WKH�YDULDEOH�RI�FKDQJHV�RI�WKH�IDUPHUV�DWWLWXGH� WRZDUGV� SDUWLFLSDWRU\� LUULJDWLRQ� PDQDJHPHQW��7KHUHIRUH�UHFRPPHQGHG�WKDW���,Q� RUGHU� WR� LQFUHDVH� DQG� HQKDQFH� SDUWLFLSDWLRQ� DQG�VRFLDO� VROLGDULW\� DPRQJ� IDUPHUV� LV� SURSRVHG� WKDW�H[WHQVLRQDO�SURJUDPV�EH�KHOG�IRU�DGRSWLRQ�DGYRFDF\�RI�FRRSHUDWLYH�DFWLYLWLHV�LQ�WKH�YLOODJH���([SODLQHG� LQWHUPHGLDWH� UHSUHVHQWDWLRQ� LQ� VRPH� UHPRWH�DUHDV� RI� DJULFXOWXUDO� VHUYLFH� FHQWHUV� DQG� XVLQJ� PRUH�HIILFLHQW� H[WHQVLRQ� DJHQW� DQG�H[SHUWV� LQ�RUGHU� WR� FUHDWH�IDYRUDEOH� SHUFHSWLRQ� RI� ZDWHU� VKRUWDJH� DQG� IRUPDOO\�DSSO\LQJ� PRGHUQ� PHWKRGV� RI� ZDWHU� PDQDJHPHQW� LV�VXJJHVWHG���7R� SURPRWH� D� IDYRUDEOH� DWWLWXGH� RI� IDUPHUV� WRZDUGV�SDUWLFLSDWRU\� LUULJDWLRQ� PDQDJHPHQW� DGYRFDWHV� PHW�H[WHQVLRQ� DJHQW� ZLWK� IDUPHUV�� RIIHULQJ� HGXFDWLRQDO� ��H[WHQVLRQ� FODVVHV� QHFHVVDU\� WR� IRUPDOO\� FRRSHUDWH� LQ�DJULFXOWXUDO� ZDWHU� PDQDJHPHQW� DQG� XVH� RI�FRPPXQLFDWLRQ� FKDQQHOV� VXFK� DV� ORFDO� IDUPHUV� DQG�QHLJKERUV� WRJHWKHU� DQG� OHDGLQJ� IDUPHUV� DQG� SURGXFLQJ�/RFDO� WHOHYLVLRQ� DQG� FRPSLOH� WKH� EHVW� RSWLRQ� LQ�DFKLHYLQJ�WKHVH�DUH�LPSRUWDQW��
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&RUUHVSRQGLQJ�$XWKRU��$UH]RR0LU]DHL���)RUPHU�*UDGXDWH�6WXGHQW��0��6���<RXQJ�5HVHDUFKHUV�&OXE��*DUPVDU�%UDQFK��,VODPLF�$]DG�8QLYHUVLW\��*DUPVDU��,UDQ�(�PDLO��$UH]RRBDJUL#\DKRR�FRP��
5HVRXUFHV���$PLQL��$�0�� DQG�.KD\DWL��0�� ��������$IIHFWLQJ� IDFWRUV�RQ� WKH� IDLOXUH� RI� HVWDEOLVKHG� ZDWHU� XVHUV¶�DVVRFLDWLRQ� SURMHFW� �XVLQJ� UHJUHVVLRQ���$JULFXOWXUDO� DQG� 'HYHORSPHQW� (FRQRPLFV������������������� $QRQ\PRXV�� �������� &KDOOHQJHV� LQ�ZDWHU� PDQDJHPHQW�LQ�WKH�FRXQWU\���/DVW�UHYLHZ����RI�.KRUGDG��������KWWS���ZZZ�LVFDQHZV�LU��� $VKOH\�� 5��� %ODFNZRRG�� '��� %XWOHU�� '��� 'DYLHV�� -���-RZLWW�� 3�� DQG� 6PLWK�� +�� �������� 6XVWDLQDEOH�GHFLVLRQ� PDNLQJ� IRU� 8.� ZDWHU� LQGXVWU\��(QJLQHHULQJ�6XVWDLQDELOLW\��������������������%DJGL�� *�/�� �������3HRSOH¶V� SDUWLFLSDWLRQ� LQ� VRLO� DQG�ZDWHU� FRQVHUYDWLRQ� WKURXJK� ZDWHUVKHG� DSSURDFK��)LUVW� HGLWLRQ�� ,QGLD�� ,QWHUQDWLRQDO� ERRN�GLVWULEXWLQJ�&2����%HQ�$\HG�� 0�� �������� 3HRSOH¶V� SDUWLFLSDWLRQ� LQ� D� UXUDO�GHYHORSPHQW� SURJUDP� LQ�7XQLVLD��$ �FDVH� VWXG\�� 3K�'�GLVVHUWDWLRQ� �8QLYHUVLW\� RI� 0LVVRXUL�� &ROXPELD��02�8QLWHG���&KL]DUL�� 0�� DQG� 1RURR]L�� 2�� �������$WWLWXGH� RI�1DKDYDQG�7RZQVKLS�� ,UDQ�ZKHDW� IDUPHUV� WRZDUG�RQ�IDUP�ZDWHU�PDQDJHPHQW��2):0���$PHULFDQ�(XUDVLDQ� -�� $JULF� DQG� (QYLURQ�� 6LF�� ������ �����������'DPLDQRV�� '�� DQG�*LDQQDNRSRXORV�� 1�� �������)DUPHUV¶�SDUWLFLSDWLRQ� LQ� DJUL�HQYLURQPHQWDO� VFKHPHV� LQ�*UHHFH��%ULWLVK�)RRG�-RXUQDO���������±������*XWHUVWDP�� %�� �������� 7RZDUG� 6XVWDLQDEOH� :DWHU�5HVRXUFH�0DQDJHPHQW� LQ�&HQWUDO�$VLD��+HOVLQNL�8QLYHUVLW\�RI�7HFKQRORJ\�>2Q�OLQH@�$YDLODEOH�DW��ZZZ�ZDWHU�WNN�IL�(QJOLVK�ZU�UHVHDUFK�JOREDO�PDWHULDO�&$BFKDSWHUV����&$B:DWHUV�*XWHUVWDP�SGI��+H\G�� +�� DQG� 1HHI�� $�� �������� 3DUWLFLSDWLRQ� RI� ORFDO�SHRSOH� LQ�ZDWHU�PDQDJHPHQW�� HYLGHQFH� IURP� WKH�0DH� 6$� :DWHUVKHG�� 1RUWKHUQ� 7KDLODQG��,QWHUQDWLRQDO� )RRG� 3ROLF\� 5HVHDUFK� ,QVWLWXWH��:DVKLQJWRQ�����+H\GDULDQ��$����������7UDQVIHU�0DQDJHPHQW��0HWKRGV��2EVWDFOHV� DQG� 6ROXWLRQV�� 7KLUG� WHFKQLFDO�ZRUNVKRS�RQ�ZDWHU�XVHUV¶�SDUWLFLSDWLRQ� LUULJDWLRQ�PDQDJHPHQW�QHWZRUN��7HKUDQ��.DUDM�����.HVKDYDU]�� $�� �������5HFRPPHQGDWLRQV� RQ� SROLFLHV�DQG� SURJUDPV� LQ� ,UDQ� DQG� LUULJDWLRQ�ZDWHU�$JULFXOWXUDO� H[WHQVLRQ� RUJDQL]DWLRQ��7HKUDQ������.KRVKDE��$��DQG�1DPD]L��$����������6WXG\�WKH�FDXVHV�RI� IDLOXUH�RI� WKH� IDUPHUV�ZHOFRPHG� WKH� SODQV� IRU�SRSXODU� SDUWLFLSDWLRQ�� 1DWLRQDO� &RQIHUHQFH� RQ�,UULJDWLRQ� DQG� 'UDLQDJH� 1HWZRUN� 0DQDJHPHQW�&KDPUDQ�8QLYHUVLW\��

����1RUR]L��$���&KL]DUL��0���0RKVHQL��$��DQG�%DJKD\L��0����������&XOWXUDO�IDFWRUV��VRFLDO�DWWLWXGHV�DIIHFWLQJ�RQ�:KHDW�IDUPHUV�RI�1DKDYDQG�DERXW�DJULFXOWXUDO�ZDWHU�PDQDJHPHQW��7KH��WK�5HJLRQDO�&RQIHUHQFH�([SORLWDWLRQ� RI� :DWHU� 5HVRXUFHV� RI� .DURQ� DQG�=D\DQGHURG��2SSRUWXQLWLHV�DQG�FKDOOHQJHV������� 3HWHU�� -�� 5�� �������� 3DUWLFLSDWRU\� LUULJDWLRQ�PDQDJHPHQW�� ,QWHUQDWLRQDO� QHWZRUN� RQ�SDUWLFLSDWRU\� LUULJDWLRQ�PDQDJHPHQW��:DVKLQJWRQ�'&�,1:(3)�6<�����������>2QOLQH �@ $YDODEOHDW��KWWS���ZZZ�PDII�JR�MS�LQZHSI�GRFXPHQW�LQDXJXUDO�LQSLP�QRWH�SGI����5DKJR]DU��������� :DWHU� QHHG� FULVLV�PDQDJHPHQW�.KRUDVDQ�PDJD]LQH������0RUGDG�����5DKPDQ��0�=���0LNXQL��+��DQG�5DKPDQ��0�0����������7RZDUGV� VXVWDLQDEOH� IDUPLQJ� GHYHORSPHQW�� 7KH�DWWLWXGH�RI�IDUPHUV�LQ�D�VHOHFWHG�DUHD�RI�6KLPDQH�SUHIHFWXUH�� -DSDQ�� -RXUQDO� RI� 6XVWDLQDEOH�$JULFXOWXUDO�������������������6KDKURGL�� $��� &KL]DUL�� 0�� DQG� 3H]HVKNL� UDG�� *K���������,PSDFW� ZDWHU� XVHUV¶� DVVRFLDWLRQ� RQ�IDUPHUV¶� DWWLWXGH� WRZDUGV� DJULFXOWXUDO� ZDWHU�PDQDJHPHQW�&DVH� VWXG\� RQ� .KRUDVDQ� SURYLQFH��-RXUQDO� RI� $JULFXOWXUDO� (FRQRPLFV� DQG�'HYHORSPHQW� �$JULFXOWXUDO� 6FLHQFH� DQG�7HFKQRORJ\��������������������� 81'3�� �������� +XPDQ� 'HYHORSPHQW� 5HSRUW�����������)LJKWLQJ� FOLPDWH� FKDQJH�� +XPDQ�VROLGDULW\�LQ�D�GLYLGHG�ZRUOG��>2Q�OLQH@�$YDLODEOH�DW��KWWS���KUG�XQGS�RUJ���� 9HUPLOOLRQ�� '�/�� �������,PSDFW� RI� ,UULJDWLRQ�0DQDJHPHQW� 7UDQVIHU�� 5HVHDUFK� 5HSRUW� ����&RORPER��6UL�/DQND��,,0,�����9HUPLOOLRQ�� '�� /�� �������� *XLGH� WR� PRQLWRULQJ� DQG�HYDOXDWLRQ�RI�LUULJDWLRQ�PDQDJHPHQW�WUDQVIHU��7KH�-DSDQHVH�LQVWLWXWH�IRU� LUULJDWLRQ�DQG�GUDLQDJH�DQG�LQWHUQDWLRQDO� QHWZRUN� RQ� SDUWLFLSDWRU\� LUULJDWLRQ�PDQDJHPHQW������<DJKREL1HMDG��0��������+RZ� WR�SURPRWH� DQG� UHDOL]H�WKH� SRVVLELOLW\� DQG� HIILFLHQF\� RI� ZDWHU����������������������������������������UHIRUP� SDUWLFLSDWRU\� ZDWHU� XVHUV¶� PDQDJHPHQW�3URFHHGLQJV� RI� (OHYHQWK� &RQIHUHQFH� RI� WKH�,UDQLDQ� 1DWLRQDO� &RPPLWWHH� RQ� ,UULJDWLRQ� DQG�'UDLQDJH������ =LED\H�� 0�� �������� 'HWHUPLQH� WKH� HIILFLHQF\� RI�LQYHVWPHQW� LQ� LUULJDWLRQ� V\VWHPV� LQVWDOOHG� LQ�)DUV�SURYLQFH�� &RQIHUHQFH� 3URFHHGLQJV� $JULFXOWXUDO�)LQDQFLQJ�� ([SHULHQFHV� DQG�/HVVRQV�7DUEL\DW0RGGDUHV� 8QLYHUVLW\��(FRQRPLFV�5HVHDUFK�,QVWLWXWH���
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