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1$5$�0$2�
5R\DO�8QLYHUVLW\�RI�$JULFXOWXUH��3KQRP�3HQK��&DPERGLD�

5HFHLYHG����'HFHPEHU������ $FFHSWHG����)HEUXDU\������

$EVWUDFW�7KH�7RQOH�6DS�/DNH�DQG�LWV�SHULSKHU\�H[KLELW�PDQ\�GLYHUVLILHG�ODQG�XVH�SDWWHUQV��
LQFOXGLQJ� ILVKLQJ� DUHDV�� JUDVV� ILHOGV�� DJULFXOWXUDO� ODQG� DQG� IRUHVW� ODQG�� 6LQFH� WKHUH� KDYH�
EHHQ� GUDPDWLF� FKDQJHV� LQ� WKHVH� SDWWHUQV�� WKLV� UHVHDUFK� ZDV� FRQGXFWHG� WR� LGHQWLI\� WKH�
G\QDPLFV�RI�DJULFXOWXUDO� ODQG�XVH� IURP�����������DQG� WR� LQYHVWLJDWH� WKH� IDUPHUV¶�VRFLR�
HFRQRPLF� VWDWXV� LQ� WKH� %DUD\� DQG� .DPSRQJ� /HDHQJ� GLVWULFWV� RI� .DPSRQJ� 7KRP� DQG�
.DPSRQJ�&KKQDQJ�SURYLQFHV��UHVSHFWLYHO\��7R�DFKLHYH�WKH�REMHFWLYHV��6SDWLDO�$QDO\VLV�RQ�
$HULDO� 3KRWRV� LQ� ����� DQG� ������ 'LUHFW� 2EVHUYDWLRQ�� 6HPL�VWUXFWXUHG� ,QWHUYLHZV� DQG�
6WUXFWXUHG�,QWHUYLHZV�ZHUH�XVHG��7KH�UHVXOWV�VKRZHG�WKDW�WKH�WRWDO�DJULFXOWXUDO�ODQG�XVH�LQ�
=RQH���RI�%DUD\�GLVWULFW� LQFUHDVHG�IURP�����LQ������WR�����LQ�������ZKLOH�DJULFXOWXUDO�
ODQG�LQ�=RQH���RI�.DPSRQJ�/HDHQJ�GLVWULFW�LQFUHDVHG�IURP�����LQ������WR�����LQ�������
�������RI�WRWDO�KRXVHKROGV�LQ�%DUD\�GLVWULFW�DUH�IDUPHUV��ZKLOH��������RI�WRWDO�KRXVHKROGV�
LQ�.DPSRQJ�/HDHQJ�GLVWULFW�DUH�IDUPHUV��ZLWK�DQ�DYHUDJH�RI���PHPEHUV�SHU�KRXVHKROG�ZKR�
UHO\� RQ� ULFH�� VXEVLGLDU\� DQG� LQGXVWULDO� FURSV� FXOWLYDWLRQV�� )DUPLQJ� KRXVHKROGV� RZQHG� DQ�
DYHUDJH� RI� ����� KD� RI� ULFH� ODQG� DQG� ����� KD� RI� FURSODQG� LQ� %DUD\�� ZKLOH� LQ� .DPSRQJ�
/HDHQJ� WKH\� RZQHG� DQ� DYHUDJH� RI� ����� KD� RI� ULFH� ODQG� DQG� ����� KD� RI� FURSODQG�� 2Q�
DYHUDJH��D�KRXVHKROG�LQ�%DUD\�HDUQHG��������\HDU�IURP�IDUPLQJ�DQG�VSHQW�RQ��������\HDU�
GDLO\� OLYLQJ� DQG� DJULFXOWXUDO� SURGXFWLRQ��ZKLOH� LQ�.DPSRQJ�/HDHQJ� D� KRXVHKROG� HDUQHG�
�������\HDU�DQG�VSHQW��������\HDU��,Q�FRQFOXVLRQ��WKH�G\QDPLFV�RI�DJULFXOWXUDO�ODQG�XVH�LQ�
%DUD\�DQG�.DPSRQJ�/HDHQJ�GLVWULFWV�KDYH�UHGXFHG�WKH�IORRGHG�IRUHVW�DUHDV�RQ�WKH�7RQOH�
6DS�/DNH¶V�SHULSKHU\��$OWKRXJK�IDUPHUV�KDYH�WULHG�WR�LQFUHDVH�WKHLU�LQFRPH�E\�H[WHQGLQJ�
WKHLU� SURGXFWLYH� DUHDV�� WKHLU� LQFRPH� ZDV� VWLOO� IRXQG� WR� EH� ORZHU� WKDQ� H[SHQVHV�� 7KHVH�
IDUPHUV�QHHG�WR�DFFHVV�PRUH�MRE�RSSRUWXQLWLHV�WR�VXSSRUW�WKHPVHOYHV�DQG�WKHLU�IDPLOLHV��

.H\ZRUGV�DJULFXOWXUDO�ODQG�XVH��7RQOH�6DS�ODNH¶V�SHULSKHU\��DHULDO�SKRWRV���
�������������������VSDWLDO�DQDO\VLV��IDUPHUV¶�VRFLR�HFRQRPLF�VWDWXV��

,1752'8&7,21�

$V� WKH�PDLQ�RFFXSDWLRQ�RI� WKH�PDMRULW\�RI� WKH�SRSXODWLRQ� LQ�&DPERGLD��PRUH� WKDQ�����RI� UXUDO�
KRXVHKROGV� UHO\� RQ� DJULFXOWXUH� DQG� LWV� UHODWHG� VXE�VHFWRUV� �6$:�� ������� ,Q� ������ DJULFXOWXUH�
FRQWULEXWHG� ������ RI� *'3� �0$))�� ������ DQG� WKH� PDLQ� HPSOR\PHQW� RI� WKH� PDMRULW\� RI� WKH�
ZRUNIRUFH�ZDV�VXEVLVWHQFH�IDUPLQJ��6$:���������$JULFXOWXUH�LQ�&DPERGLD�KDV�FRQWULEXWHG�WR�WKH�
HFRQRPLF�JURZWK��SRYHUW\�DOOHYLDWLRQ�DQG� MRE�HPSOR\PHQW��2YHU�����RI�&DPERGLDQ�KRXVHKROGV�
DUH�ZRUNLQJ�LQ�DJULFXOWXUDO�VHFWRUV�DQG�VXE�VHFWRUV��OHDGLQJ�WR�D�UHGXFWLRQ�LQ�WKH�SRYHUW\�UDWH�IURP�
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����LQ������ WR�����LQ������DQG� UHFHQWO\�HVWLPDWHG�DW�����LQ�������7KH�SRYHUW\� UDWH�KDV�EHHQ�
GHFOLQHG�E\����D�\HDU��RQ�DYHUDJH��0$))���������

,Q�������WKHUH�ZDV�GUDVWLF�JURZWK�LQ�WKH�DJULFXOWXUDO�SURGXFWLRQ�DQG�DJULFXOWXUH�FRQWULEXWHG�D�
KLJK� VKDUH� RI� *'3�� 7KH� FXOWLYDWHG� DUHD� IRU� ULFH� FRYHUHG� DERXW� ����� PLOOLRQ� KD�� SURYLGLQJ� DQ�
DYHUDJH� \LHOG� RI� ����� WRQ�KD�� ZLWK� D� WRWDO� SURGXFWLRQ� RI� RYHU� ����� PLOOLRQ� WRQV�� 0RUHRYHU�� WKH�
FXOWLYDWHG�DUHDV�IRU�VXEVLGLDU\�DQG�LQGXVWULDO�FURSV�FRYHUHG�RQ�DERXW������DQG������PLOOLRQ�KD��ZLWK�
WRWDO� SURGXFWLRQ� RI� RYHU� ����� DQG� �����PLOOLRQ� WRQV�� UHVSHFWLYHO\� �0$))�� ������� 7KH� FRQVLVWHQW�
JURZWK�RI�DJULFXOWXUDO�VHFWRU�LQ������ZDV�GXH�WR�WKH�GHFOLQH�RI�WKH�FRQVWUXFWLRQ�LQGXVWU\�VHFWRU�DQG�
WKH�VHUYLFHV�VHFWRU�VLQFH������IURP�WKH�ZRUOG�HFRQRPLF�FULVLV��0$))���������

7KH�FRPELQDWLRQ�RI�&DPERGLDQ�SRSXODWLRQ�JURZWK�IURP������PLOOLRQ�LQ�������1,6��������WR�
RYHU� ����� PLOOLRQ� LQ� ����� �81'(6$�� ������ WRJHWKHU� ZLWK� HFRQRPLF� JURZWK� DQG� JOREDOL]DWLRQ��
KDYH�UHVXOWHG�LQ�KLJK�VWUDLQV�RQ�QDWXUDO�UHVRXUFH��HVSHFLDOO\�FULWLFDO�FKDQJHV�RI�ODQG�XVH�SDWWHUQV��

7KH�SHULSKHU\�RI�WKH�7RQOH�6DS�/DNH���WKH�PDLQ�IORRGHG�SODLQ�DUHD�IRU�DJULFXOWXUDO�SURGXFWLRQ�
LQ� &DPERGLD�� FRYHUV� RYHU� ����PLOOLRQ� KD� LQ� WRWDO� DQG� H[WHQGV� WR� WKH� VL[� SURYLQFHV� EHWZHHQ� WKH�
1DWLRQDO� 5RDG� �� DQG� ��� LQFOXGHG� .DPSRQJ� &KKQDQJ�� 3XUVDW�� %DWWDPEDQJ�� %DQWHD\� 0HDQFKH\��
6LHP�5HDS�DQG�.DPSRQJ�7KRP��7KH�DUHD�LV�FKDUDFWHUL]HG�LQWR���PDLQ�=RQHV��=RQH����QRQ�IORRGHG�
DUHDV�ZKLFK�DUH�WKH�UHVLGHQWLDO�DUHDV�DQG�WKH�SURGXFWLYH�DUHDV�RI�ULFH�DQG�VXEVLGLDU\�FURSV��=RQH����
IORRGHG� DUHDV� ZKLFK� H[KLELW� WKH� UHVLGHQWLDO� DUHDV�� JUDVV� ILHOGV�� IRUHVWV�� ULFH� ILHOG�� VXEVLGLDU\� DQG�
LQGXVWULDO�FURSV��=RQH����WKH�IORRGHG�IRUHVW�DUHDV�DQG�SURWHFWHG�DUHDV��)URP������������HQFURDFKPHQWV�
RQ�WKH�IORRGHG�IRUHVW�IRU�IDUPLQJ�HVSHFLDOO\�LQ�.DPSRQJ�7KRP�DQG�.DPSRQJ�&KKQDQJ�SURYLQFHV�
OHG�WR�DQ�LQFUHDVH�LQ�WKH�ODQG�XVHG�IRU�DJULFXOWXUH�E\�����DQG������UHVSHFWLYHO\��76$����������

7KH�SXUSRVH�RI�WKLV�UHVHDUFK�LV�WR�LGHQWLI\�WKH�G\QDPLFV�RI�DJULFXOWXUDO�ODQG�IURP�����������
DQG�LQYHVWLJDWH�IDUPHU�KRXVHKROGV¶�VRFLR�HFRQRPLF�VWDWXV�LQ�%DUD\�DQG�.DPSRQJ�/HDHQJ�GLVWULFWV�
RI�.DPSRQJ�7KRP�DQG�.DPSDQJ�&KKQDQJ�SURYLQFHV�ORFDWHG�RQ�WKH�7RQOH�6DS�/DNH¶V�SHULSKHU\��

0(7+2'2/2*<�

'XH�WR�WKH�OLPLWHG�WLPH�DQG�WKH�DFFHVVLELOLW\�RI�WKH�$HULDO�3KRWRV��WKH�UHVHDUFK�ZDV�FRQGXFWHG�RQO\�
LQ�=RQH���RI�%DUD\�DQG�.DPSRQJ�/HDHQJ�GLVWULFWV�IURP�0D\�WR�1RYHPEHU�������7KH�,QWHUSUHWDWLRQ�
RI�WKH�$HULDO�3KRWRV�LQ������DQG������ZDV�GRQH�XVLQJ�$UF*,6�����WR�PDS�WKH�DJULFXOWXUDO�ODQG�XVH�
LQ������DQG������DQG�WKH�FKDQJHV�EHWZHHQ�WKH�\HDUV��7KHQ��'LUHFW�2EVHUYDWLRQ�ZDV�GRQH�WR�YHULI\�
EHWZHHQ�WKH�UHDO�VLWXDWLRQ�RI�DJULFXOWXUDO�ODQG�XVH�DQG�WKH�GLJLWL]HG�PDSV��LQFOXGLQJ�*36�PDUNLQJ�
IRU�DQ\�XQFOHDU�LQWHUSUHWDWLRQ��0RUHRYHU��6HPL�VWUXFWXUHG�,QWHUYLHZV�ZHUH�FRQGXFWHG�ZLWK����NH\�
LQIRUPDQWV�XVLQJ�D�FKHFNOLVW� WR�REWDLQ�VRPH�EDVLF� LQIRUPDWLRQ�DERXW� WKH�G\QDPLFV�RI�DJULFXOWXUDO�
ODQG� XVH� DQG� JHQHUDO� LQIRUPDWLRQ� DERXW� WKH� IDUPHU� KRXVHKROGV¶� VRFLR�HFRQRPLF� VLWXDWLRQ� LQ� WKH�
VWXGLHG� DUHDV�� /DVWO\�� WKH�6WUXFWXUHG� ,QWHUYLHZV�ZHUH� GRQH� UDQGRPO\�ZLWK� ��� IDUPHU� KRXVHKROGV�
IURP�%DUD\�GLVWULFW�DQG�DQRWKHU����KRXVHKROGV�IURP�.DPSRQJ�/HDHQJ�GLVWULFW��7KH�LQWHUYLHZV�XVHG�D�
TXHVWLRQQDLUH�WR�REWDLQ�PRUH�LQIRUPDWLRQ�RQ�WKH�UHDO�VLWXDWLRQ�RI�WKH�IDUPHU�KRXVHKROGV¶�OLYHOLKRRG��
DJULFXOWXUDO�DFWLYLWLHV��DJULFXOWXUDO�LQFRPH�DQG�H[SHQVH��KRXVLQJ�FRQGLWLRQ�� ILQDQFLDO� UHVRXUFH�� WKH�
DFFHVV�WR�LQIUDVWUXFWXUH�GHYHORSPHQW��HGXFDWLRQ�DQG�KHDOWK�FDUH��DQG�VRPH�SUREOHP�DIIHFW�WR�WKHLU�
OLYHOLKRRG��$OO� WKH�GDWD�IURP� WKH�VXUYH\V��ERWK�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�GDWD��ZHUH�VWRUHG�DQG�
DQDO\]HG�XVLQJ�VLPSOH�GHVFULSWLYH�VWDWLVWLFV�LQ�0LFURVRIW�2IILFH�([FHO��������

5(68/76�$1'�',6&866,21�

$JULFXOWXUDO�ODQG�XVH�LQ�%DUD\�GLVWULFW�

7KH�UHVXOW�RI�WKH�$HULDO�3KRWRV�,QWHUSUHWDWLRQ�LQ�=RQH���RI�%DUD\�GLVWULFW�VKRZHG�WKDW�WKH�WRWDO�ODQG�
DUHD� LQ� WKH�=RQH� �� LV� ���������� KD� DQG� WKHLU� ODQG� XVH� SDWWHUQV� LQ� ����� LQFOXGHG� EXUQHG� IRUHVWV��
IRUHVW�� IUHH� ODQG�� JUDVV� ILHOG�� LQGXVWULDO� FURSV�� ULFH� ILHOGV�� VXEVLGLDU\� FURSV�� VHWWOHPHQW� DUHDV� DQG�
ZDWHU��7KH�ODQG�XVH�SDWWHUQV�FDWHJRUL]HG�LQWR�DJULFXOWXUDO�ODQG�XVH�DUH�ULFH�ILHOGV�� LQGXVWULDO�FURSV�
DQG�VXEVLGLDU\�FURSV��7KHVH�WRWDOHG����������KD�LQ�������$PRQJ�WKHVH�XVHV��ULFH�ILHOGV�FRYHUHG�WKH�
PRVW�DW���������ZKLOH�VXEVLGLDU\�DQG�LQGXVWULDO�FURSV�FRYHUHG�������DQG��������UHVSHFWLYHO\��,Q�
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������WKH�DJULFXOWXUDO�ODQG�LQFUHDVHG�WR�����������KD�ZLWK�ODQG�IURP�EXUQHG�IRUHVWV�DQG�JUDVV�ILHOGV��
5LFH�ILHOG�LQFUHDVHG�E\��������DQG�VXEVLGLDU\�FURSV�DQG�LQGXVWULDO�FURSV�E\��������DQG���������
UHVSHFWLYHO\��FRPSDUHG�WR�WKH�DUHDV�LQ�������7DEOH�����)XUWKHUPRUH��DPRQJ�WKH�LQFUHDVHG�DUHDV��DOO�
RI�WKH�EXUQHG�IRUHVW�ZDV�FRQYHUWHG�WR�ULFH�ILHOGV�DQG�WKH�JUDVV�ILHOGV�ZHUH�PRVWO\�FKDQJHG�WR�ULFH�
ILHOGV�DQG�SDUWLDOO\�WR�VXEVLGLDU\�DQG�LQGXVWULDO�FURSV��7DEOH�����

7DEOH���$JULFXOWXUDO�ODQG�XVH�LQ�=RQH���RI�%DUD\�GLVWULFW�LQ������DQG������

/DQG�XVH�SDWWHUQV� ����� � ����� &KDQJHG�
DUHD��KD��

*URZWK¶V�
SHUFHQW�����$UHD��KD�� 3HUFHQW����� � $UHD��KD�� 3HUFHQW�����

5LFH�)LHOG� ��������� ������ � ���������� ������ ��������� ������
6XEVLGLDU\�&URSV� ������� ����� � ������� ����� ������ ������
,QGXVWULDO�&URSV� ������� ����� � ������� ����� ������ ������
7RWDO� ��������� ������ � ���������� ������ ��������� ������

7DEOH���7KH�GHFUHDVH�DQG�LQFUHDVH�RI�ODQG�XVH�SDWWHUQV�LQ�=RQH���RI�%DUD\�GLVWULFW�
� � 'HFUHDVHG�*UDVV�)LHOG� � 'HFUHDVHG�%XUQHG�)RUHVW� 7RWDO��KD�� 3HUFHQW�����
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5LFH�)LHOG� ��������� ������ � ������� ���� ��������� ����������
6XEVLGLDU\�&URSV� ������ ����� �� �� ������ �����������
,QGXVWULDO�&URSV� ������ ����� � �� �� ������ �����
7RWDO� ��������� ������� � ������� ���� ��������� �������

$JULFXOWXUDO�ODQG�XVH�LQ�.DPSRQJ�/HDHQJ�GLVWULFW�

7KH� WRWDO� DUHD� LQ� =RQH� �� RI�.DPSRQJ�/HDHQJ� GLVWULFW� LV� ���������� KD� DQG� WKHLU� ODQG� XVH� SDWWHUQV�
LQFOXGHG� EXUQHG� IRUHVWV�� FOHDUHG� IRUHVWV�� IUXLWV�� IRUHVW�� JUDVV� ILHOGV�� LQGXVWULDO� FURSV�� ULFH� ILHOGV��
VXEVLGLDU\�FURSV��VHWWOHPHQW�DUHDV��ZDWHU��DQG�IORRGHG�JUDVV�DQG�IRUHVWV��,Q�������WKH�WRWDO�DJULFXOWXUDO�
ODQG�ZDV�����������KD�DPRQJ�ZKLFK��������ZHUH�ULFH�ILHOG��ZKLOH�VXEVLGLDU\�FURSV�DQG� LQGXVWULDO�
FURSV�ZHUH��������DQG��������UHVSHFWLYHO\��,Q�������WKH�DJULFXOWXUDO�ODQG�LQFUHDVHG�WR�����������KD��
ZLWK� ULFH� ILHOGV� LQFUHDVLQJ� E\� ������� DQG� VXEVLGLDU\� FURSV� DQG� LQGXVWULDO� FURSV� E\� ������� DQG�
���������UHVSHFWLYHO\��FRPSDUHG�WR�WKH�DUHDV�LQ�������7DEOH�����,Q�������ULFH�ILHOG��VXEVLGLDU\�FURSV�
DQG� LQGXVWULDO� FURSV� LQFUHDVHG�ZLWK� ODQG� IURP�EXUQHG� IRUHVWV�� FOHDUHG� IRUHVWV�� JUDVV� ILHOGV�� VRPH�RI�
IRUHVW�� IORRGHG� JUDVV� DQG� IRUHVW�� DQG� VRPH� DUHDV� RI�ZDWHU�� 6SHFLILFDOO\�� WKH� EXUQHG� IRUHVWV�� FOHDUHG�
IRUHVWV�DQG�JUDVV�ILHOGV�ZHUH�DOO�FKDQJHG�LQWR�ULFH�ILHOGV�DQG�VXEVLGLDU\�FURSV��7DEOH�����

7DEOH���$JULFXOWXUDO�ODQG�XVH�LQ�=RQH���RI�.DPSRQJ�/HDHQJ�GLVWULFW�LQ������DQG������

/DQG�XVH�SDWWHUQV� ����� � ����� &KDQJHG�
DUHD��KD��

*URZWK¶V�
SHUFHQW�����$UHD��KD�� 3HUFHQW����� � $UHD��KD�� 3HUFHQW�����

5LFH�)LHOG� ��������� ������ � ���������� ������ ��������� ������
6XEVLGLDU\�&URSV� ��������� ������ � ��������� ������ ��������� ������
,QGXVWULDO�&URSV� ������� ����� � ������� ����� ������� �������
7RWDO� ���������� ������ � ���������� ������ ��������� ������

7DEOH���&KDQJHG�FDWHJRULHV�RI�DJULFXOWXUDO�ODQG�XVH�LQ�=RQH���RI�.DPSRQJ�/HDHQJ�GLVWULFW�
� � ,QFUHDVHG�ULFH�ILHOG� ,QFUHDVHG�

VXEVLGLDU\�FURSV�
,QFUHDVHG�

LQGXVWULDO�FURSV� 7RWDO��KD��3HUFHQW������ � $UHD��KD�� �� $UHD��KD�� �� $UHD��KD�� ��
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%XUQHG�)RUHVW� ����� �������� ����� ������� ����� �������� ����� �����
&OHDUHG�)RUHVW� ������� ������� ����� ����� ����� �������� ������� �����
)RUHVW� ������� ������ ��������� ������ ������ ������� ��������� ������
*UDVV�)LHOG� ������� ������ ������� ����� ����� ������� ������� ������
:DWHU� ������� ������ ������� ������ ������� ������ ��������� ������
)ORRGHG� *UDVV�
	�)RUHVW�

����� ������ ��������� ������ ����� ������� ��������� ������

7RWDO� ��������� ������� ��������� ������� ������� ������� ��������� �������
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'LVFXVVLRQ�RQ�WKH�G\QDPLFV�RI�DJULFXOWXUDO�ODQG�XVH�LQ�WKH�VWXGLHG�DUHDV�

$V�VKRZQ�LQ�7DEOH���DQG�7DEOH����WRWDO�DJULFXOWXUDO�ODQG�XVH�LQ�=RQH���RI�%DUD\�GLVWULFW�LQFUHDVHG�
IURP�DSSUR[LPDWHO\�����WR�����GXULQJ������������$V�IRU�=RQH���RI�.DPSRQJ�/HDHQJ�GLVWULFW��LW�
LQFUHDVHG�IURP�DERXW�����WR�����LQ�WKH�VDPH�SHULRG��$OWKRXJK�WKH�WRWDO�DUHD�LQ�=RQH���RI�.DPSRQJ�
/HDHQJ�LV�VPDOOHU�WKDQ�=RQH���RI�%DUD\��WKH�JURZWK�RI�DJULFXOWXUDO�ODQG�LQ�.DPSRQJ�/HDHQJ�ZDV�
KLJKHU�WKDQ�LQ�%DUD\�GLVWULFW��7KH�FKDQJH�LQ�DJULFXOWXUDO�ODQG�XVH�LQ�%DUD\�GLVWULFW�ZDV�PRVWO\�LQ�WKH�
JUDVV�ILHOGV�VLQFH�LW¶V�FRYHUHG�LQ�PRVW�RI�WKH�DUHD��ZKLOH�LQ�.DPSRQJ�/HDHQJ��WKH�DJULFXOWXUDO�ODQG�
LQFUHDVHG�PRVWO\�LQ�WKH�IRUHVWV�EHFDXVH�LW�FRYHUHG�DOPRVW�KDOI�RI�WKH�DUHD��5HJDUGLQJ�WR�WKH�LQFUHDVHV��
ULFH�ILHOGV�SUHVHQWHG�WKH�ELJJHVW�JURZWK�LQ�%DUD\�LQ�FRQWUDVW�WR�VXEVLGLDU\�FURSV�WKDW�SUHVHQWHG�WKH�
KLJKHVW�JURZWK�LQ�.DPSRQJ�/HDHQJ�GLVWULFW��)LJ������)LJ����VKRZV�D�PDS�RI�WKH�FKDQJLQJ�G\QDPLFV�
RI�DJULFXOWXUDO�ODQG�LQ�=RQH���RI�%DUD\�DQG�.DPSRQJ�/HDHQJ�GLVWULFWV��7KH�FDXVHV�RI�WKH�FKDQJHV�
ZHUH�WKH�SRSXODWLRQ�JURZWK�LQ�WKH�DUHDV��WKH�KLJK�GHPDQG�RI�DJULFXOWXUH�SURGXFWV��WKH�KLJK�IHUWLOLW\�
RI�WKH�VRLO�LQ�WKH�DUHDV�DQG�LOOHJDO�HQFURDFKPHQW�RQ�WKH�IORRGHG�IRUHVW�LQ�WKH�SURWHFWHG�DUHDV��
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5LFH�)LHOG 6XEVLGLDU\�&URSV ,QGXVWULDO�&URSV
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=RQH���RI�%DUD\ =RQH���RI�.DPSRQJ�/HDHQJ �
)LJ���7KH�FKDQJLQJ�G\QDPLFV�RI�ODQG�XVH�IRU�DJULFXOWXUH�LQ�WKH�WZR�GLVWULFWV�IURP�����������

� �
)LJ����'\QDPLFV�PDS�RI�DJULFXOWXUDO�ODQG�LQ�=RQH���RI�%DUD\�DQG�.DPSRQJ�/HDHQJ�GLVWULFWV�



,-(5'�±�,QWHUQDWLRQDO�-RXUQDO�RI�(QYLURQPHQWDO�DQG�5XUDO�'HYHORSPHQW������������

��,6(5'�
�

���

6RFLR�HFRQRPLF�VLWXDWLRQ�LQ�%DUD\�GLVWULFW�

%DUD\�GLVWULFW� LV�FRPSULVHG�RI����FRPPXQHV�DQG�����YLOODJHV�ZLWK�D� WRWDO�SRSXODWLRQ�RI���������
SHUVRQV�LQ��������KRXVHKROGV�DQG�ZLWK�DQ�DYHUDJH�RI���PHPEHUV�SHU�KRXVHKROG��)HPDOHV�PDNH�XS�
�������RI�WKH�WRWDO�SRSXODWLRQ�DQG�SHRSOH�ZKR�DUH�DJHG�RYHU����\HDUV�ROG�DUH��������RI�WKH�WRWDO�
SRSXODWLRQ�� ������� RI� ZKLFK� DUH� IHPDOH��:RPHQ� DUH� WKH� KHDG� RI� KRXVHKROG� LQ� ������� RI� WKH�
KRXVHKROGV���������RI�WKH�WRWDO�KRXVHKROGV�DUH�HQJDJHG�LQ�WKH�DJULFXOWXUDO�VHFWRU��IDUPLQJ��ILVKLQJ�
DQG�DQLPDO�UDLVLQJ���ZKLOH�WKH�UHVW�DUH�HQJDJHG�LQ�WKH�VHUYLFH�VHFWRU��KDQGLFUDIW�DQG�LQWHJUDWHG�MREV�
ZLWK� ������� ������ DQG� ������� UHVSHFWLYHO\�� )XUWKHUPRUH�� VRPH�PHPEHUV� LQ� WKH� KRXVHKROGV� DUH�
DOVR�HPSOR\HG�LQ�SXEOLF�DQG�SULYDWH�VHFWRU�LQ�ZKLFK�������RI�KRXVHKROGV�KDG�PHPEHUV�HPSOR\HG�
LQ�WKH�SXEOLF�VHFWRU��ZKLOH�RWKHU��������ZHUH�HPSOR\HG�LQ�WKH�SULYDWH�VHFWRU��

(YHQ�WKRXJK�WKH�SHRSOH�ZKR�DJHG�������\HDUV�VHHPHG�WR�KDYH�WKHLU�UHJXODU�RFFXSDWLRQV�LQ�WKH�
GLVWULFW��PLJUDWLRQ�ZDV�VWLOO�D�SUREOHP��������RI�WKH� WRWDO�SRSXODWLRQ�PLJUDWHG�RXWVLGH� WKH�GLVWULFW�
IRU�HPSOR\PHQW��RI�ZKLFK�������ZHUH�HPSOR\HG�LQ�UHJXODU�MREV�DQG�WKH�RWKHU�������LQ�LUUHJXODU�MREV��

,Q� WKH�GLVWULFW��VL[� W\SHV�RI�KRXVHV�ZHUH�IRXQG�LQFOXGLQJ�ZRRGHQ�KRXVHV�ZLWK� WKDWFKHG�URRIV�
����������ZRRGHQ�KRXVHV�ZLWK�]LQF�URRIV�����������ZRRGHQ�KRXVHV�ZLWK�WLOHG�URRIV�����������IODW�
IRU�PXOWL�KRXVHKROGV����������FRQFUHWH�KRXVHV���������DQG�YLOODV����������)XUWKHUPRUH��WKH�DFFHVV�
WR� HOHFWULFLW\� ZDV� VWLOO� YHU\� ORZ� LQ� WKH� ZKROH� GLVWULFW� DW� ���� RI� WKH� WRWDO� KRXVHV� DQG� IRU� WKH�
KRXVHKROGV�ZKR�FRXOGQ¶W�DFFHVV�HOHFWULFLW\�XVHG�WKH�EDWWHULHV�LQVWHDG��

5RDG� LQIUDVWUXFWXUH� ZDV� VHHQ� WR� EH� EHWWHU� VLQFH� WKHUH� ZHUH� ILYH� W\SHV� RI� URDG� WUDQVSRUW�
LQIUDVWUXFWXUH� VXFK� DV� ELWXPLQRXV� URDGV�� SDYHG� URDGV�� UHG�JUDYHOHG� SDWKV��ZKLWH�VDQG\� SDWKV� DQG�
PRXQWDLQ� WUDLOV�� 7KH� HGXFDWLRQDO� VLWXDWLRQ�ZDV�PRUH� SRVLWLYH� VLQFH� ������� RI� SHRSOH� DJHG� �����
\HDUV�KDG�VRPH�HGXFDWLRQ�RU�VFKRROLQJ�DQG��������KDG�QR�VFKRROLQJ��+RZHYHU��WKH�LOOLWHUDF\�ZDV�
VWLOO�D�SUREOHP���������RI�SHRSOH�DJHG�������\HDUV�ZHUH�LOOLWHUDWH��RI�ZKLFK�������ZHUH�IHPDOH���

7KH�VXUYH\HG�IDUPLQJ�KRXVHKROGV�LQ�WKH�GLVWULFW�KDG�DQ�DYHUDJH�RI������KD�RI�ULFH�ODQG�DQG������
KD� RI� FURSODQG� SHU� KRXVHKROG�� 2Q� DYHUDJH�� D� KRXVHKROG� FRXOG� HDUQ� LQFRPH� ������ ��\HDU� IURP�
IDUPLQJ�DQG�VSHQW���������\HDU�RQ�DJULFXOWXUDO�LQSXWV�DQG�GDLO\�OLYLQJ��

6RFLR�HFRQRPLF�VLWXDWLRQ�LQ�.DPSRQJ�/HDHQJ�GLVWULFW�

.DPSRQJ�/HDHQJ�GLVWULFW�LV�FRPSULVHG�RI���FRPPXQHV�DQG����YLOODJHV��ZLWK�D�SRSXODWLRQ�RI��������
SHUVRQV�LQ�������KRXVHKROGV�ZLWK�DQ�DYHUDJH�RI���PHPEHUV�SHU�KRXVHKROG��)HPDOHV�DUH��������RI�
WKH� WRWDO� SRSXODWLRQ� DQG� SHRSOH� ZKR� DUH� RYHU� ��� \HDUV� ROG� DUH� ������� RI� WKH� WRWDO� SRSXODWLRQ��
������� RI� ZKLFK� DUH� IHPDOH�� ,Q� WKH� GLVWULFW�� ZRPHQ� DUH� WKH� KHDG� KRXVHKROG� LQ� ������� RI� WKH�
KRXVHKROGV���������RI� WKH� WRWDO�KRXVHKROGV�DUH� LQYROYHG� LQ� WKH�DJULFXOWXUDO�VHFWRU��ZKLOH� WKH�UHVW�
DUH� HQJDJHG� LQ� WKH� VHUYLFH� VHFWRU�� KDQGLFUDIW� DQG� LQWHJUDWHG� MREV�ZLWK� ������� ������DQG��������
UHVSHFWLYHO\��0RUHRYHU��VRPH�PHPEHUV�LQ�WKH�KRXVHKROGV�DUH�HPSOR\HG�E\�ERWK�WKH�SXEOLF�DQG�WKH�
SULYDWH� VHFWRUV�� ������ RI� KRXVHKROGV� KDG�PHPEHUV� HPSOR\HG� LQ� WKH� SXEOLF� VHFWRU�� ZKLOH� ������
ZHUH�HPSOR\HG�LQ�WKH�SULYDWH�VHFWRU��

,Q�WKH�GLVWULFW��PLJUDWLRQ�ZDV�DOVR�VWLOO�D�SUREOHP��������RI�WKH�WRWDO�SRSXODWLRQ�ZKR�DJHG����
���\HDUV�PLJUDWHG�RXWVLGH�WKH�GLVWULFW�IRU�HPSOR\PHQW��RI�ZKLFK�������ZHUH�HPSOR\HG�LQ�UHJXODU�
MREV�DQG�WKH�RWKHU�������LQ�LUUHJXODU�MREV��

,Q�WKH�GLVWULFW��IRXU�W\SHV�RI�KRXVHV�ZHUH�IRXQG�LQFOXGLQJ�ZRRGHQ�KRXVHV�ZLWK�WKDWFKHG�URRIV�
����������ZRRGHQ�KRXVHV�ZLWK�]LQF�URRIV�����������ZRRGHQ�KRXVHV�ZLWK�WLOHG�URRIV����������DQG�
FRQFUHWH� KRXVHV� ��������� )XUWKHUPRUH�� WKH� DFFHVV� WR� HOHFWULFLW\� ZDV� VWLOO� YHU\� ORZ� LQ� WKH� ZKROH�
GLVWULFW�DW�������RI�WKH�WRWDO�KRXVHV�DQG�IRU�WKRVH�ZKR�FRXOGQ¶W�DFFHVV�HOHFWULFLW\�XVHG�WKH�EDWWHU\�
LQVWHDG��

'XH� WR� WKH� LVODQG� ]RQH� DQG� IORRGHG� ODQGVFDSH� JHRJUDSK\�� WKH�.DPSRQJ�/HDHQJ�GLVWULFW� KDV�
ODFNHG�RI�URDG�LQIUDVWUXFWXUH��7KUHH�W\SHV�RI�URDGV�ZHUH�IRXQG�WR�UHG�JUDYHOHG�SDWKV��ZKLWH�VDQG\�
SDWKV�DQG�PRXQWDLQ�WUDLOV��7KH�HGXFDWLRQDO�VLWXDWLRQ�ZDV�LQ�SRVLWLYH�VLQFH��������RI�SHRSOH�DJHG���
���\HDUV�KDG�VRPH�VFKRROLQJ�DQG��������KDG�QR�VFKRROLQJ��+RZHYHU�� WKH� LOOLWHUDF\�ZDV�VWLOO� WKH�
SUREOHP���������RI�SHRSOH�DJHG�������\HDUV�ZHUH�LOOLWHUDWH��RI�ZKLFK�������ZHUH�IHPDOH���



,-(5'�±�,QWHUQDWLRQDO�-RXUQDO�RI�(QYLURQPHQWDO�DQG�5XUDO�'HYHORSPHQW������������

��,6(5'�
�

���

7KH�VXUYH\HG�IDUPLQJ�KRXVHKROGV�RFFXSLHG�DQ�DYHUDJH�RI������KD�RI� ULFH� ODQG�DQG������KD�RI�
FURSODQG�SHU�KRXVHKROG��2Q�DYHUDJH��D�KRXVHKROG�FRXOG�HDUQ�LQFRPH���������\HDU�IURP�IDUPLQJ�DQG�
VSHQW���������\HDU�RQ�DJULFXOWXUDO�LQSXWV�DQG�GDLO\�OLYLQJ��

&21&/86,21�

7KH�DJULFXOWXUDO�ODQG�XVH�LQ�=RQH���RI�%DUD\�GLVWULFW�RI�.DPSRQJ�7KRP�SURYLQFH�DQG�LQ�=RQH���RI�
.DPSRQJ�/HDHQJ�GLVWULFW�RI�.DPSRQJ�&KKQDQJ�SURYLQFH�FKDQJHG�GUDPDWLFDOO\�IURP������WR�������
,Q�%DUD\�GLVWULFW��WKH�DJULFXOWXUDO�ODQG�LQFUHDVHG�E\����IURP�WKH�JUDVV�ILHOGV�DQG�EXUQHG�IRUHVWV�LQ�
WKH�=RQH���DQG�WKH�JUDVV�ILHOGV��ZKLFK�UHJDUGHG�LQWR�WKH�IORRGHG�IRUHVW�DUHD�RQ�WKH�SHULSKHU\�RI�WKH�
7RQOH� 6DS� /DNH�� SUHVHQWHG� D� KLJK� GHFUHDVH�� $PRQJ� WKH� LQFUHDVHG� DJULFXOWXUDO� ODQG�� ULFH� ILHOGV�
VKRZHG�WKH�KLJKHVW�JURZWK��

,Q�.DPSRQJ�/HDHQJ�GLVWULFW�� WKH�DJULFXOWXUDO� ODQG�LQFUHDVHG�E\�DSSUR[LPDWHO\�����IURP�WKH�
EXUQHG� IRUHVWV�� FOHDUHG� IRUHVWV�� JUDVV� ILHOGV�� IRUHVW�� IORRGHG� JUDVV� DQG� IRUHVWV�� DQG� VRPH� DUHDV� RI�
ZDWHU� LQ� WKH� =RQH� ��� $ORQJ�ZLWK� WKH� LQFUHDVHG� DJULFXOWXUDO� ODQG�� VXEVLGLDU\� FURSV� SUHVHQWHG� WKH�
KLJKHVW�SHUFHQW�RI�JURZWK��

7KH� FDXVHV� RI� WKH� FKDQJHV� ZHUH� WKH� SRSXODWLRQ� JURZWK� LQ� WKH� DUHDV�� WKH� KLJK� GHPDQG� RI�
DJULFXOWXUH� SURGXFWV�� WKH� KLJK� IHUWLOLW\� RI� WKH� VRLO� LQ� WKH� DUHDV� DQG� LOOHJDO� HQFURDFKPHQW� RQ� WKH�
IORRGHG�IRUHVW�LQ�WKH�SURWHFWHG�DUHDV�WKDW�LQFUHDVLQJO\�JURZ�IURP�\HDU�WR�\HDU��

7KH�FKDQJLQJ�G\QDPLFV�RI�DJULFXOWXUDO�ODQG�XVH�LQ�ERWK�=RQH���RI�%DUD\�DQG�.DPSRQJ�/HDHQJ�
GLVWULFWV� KDYH� GHYDVWDWHG� WKH� IORRGHG� IRUHVW� DUHDV� RQ� WKH� SHULSKHU\� RI� WKH�7RQOH�6DS�/DNH�ZKLFK�
VHUYHV� DV� WKH� PDLQ� SURWHFWRU� RI� WKH� 7RQOH� 6DS� /DNH� DQG� LWV� ELRGLYHUVLW\� UHVRXUFHV�� ,I� SURSHU�
PHDVXUHV� DUH� QRW� WDNHQ� WR� OHVVHQ� WKH� LOOHJDO� HQFURDFKPHQW�� WKHVH� ZLOO� VKRUWO\� GHVWUR\� WKH�
ELRGLYHUVLW\�DQG�ELRVSKHUH�UHVHUYH�RI�WKH�7RQOH�6DS�/DNH��

7KH�FKDQJLQJ�G\QDPLFV�RI�DJULFXOWXUDO�ODQG�XVH�LQ�WKH�DUHDV�DUH�FORVHO\�UHODWHG�WR� WKH�VRFLR�
HFRQRPLF�VLWXDWLRQ�RI�WKH�SHRSOH��7KH�SHRSOH�KDYH�WULHG�WR�LQFUHDVH�WKHLU�LQFRPH�E\�H[WHQGLQJ�WKHLU�
SURGXFWLYH�DUHDV�ZKLFK�UHGXFH�RWKHU�ODQG�XVH�SDWWHUQV��+RZHYHU��WKHLU�LQFRPH�LV�VWLOO�VKRZQ�WR�EH�
ORZHU� WKDQ� H[SHQVHV�� VR� WKH\� QHHG� WR� DFFHVV� PRUH� MRE� RSSRUWXQLWLHV� WR� VXSSRUW� WKHPVHOYHV�
DGHTXDWHO\�� $GGLWLRQDOO\�� LQ� RUGHU� WR� WDNH� DQ\� PHDVXUHV� WR� OHVVHQ� WKH� LPSDFW� RI� WKH� FKDQJLQJ�
G\QDPLFV�RI�DJULFXOWXUDO�ODQG��WKH�VRFLR�HFRQRPLF�RI�IDUPHUV�QHHGV�WR�EH�XQGHUVWRRG�ZHOO�LQ�RUGHU�
WR�DGYDQFH�WKH�PHDVXUHV�HIIHFWLYHO\�DQG�HIILFLHQWO\��

$&.12:/('*(0(176�

7KH� ILQDQFLDO� DQG� UHVHDUFK�PDWHULDOV� VXSSRUWV� IURP�76$�DQG�02:5$0�IRU� WKLV� UHVHDUFK�DUH�KLJKO\�
DSSUHFLDWHG��7KH�DXWKRUV�JLYH�KHDUWIHOW�WKDQNV�WR�WKH�)63�3URMHFW�DQG�DOO�OHFWXUHV�DW�*UDGXDWH�6FKRRO�RI�
5R\DO�8QLYHUVLW\�RI�$JULFXOWXUH�ZKR�KHOSHG�WR�LQLWLDWH�WKH�UHVHDUFK��

5()(5(1&(6�

0$))��������$QQXDO�UHSRUW�RQ�WKH�DJULFXOWXUH��IRUHVWU\�DQG�ILVKHULHV�IRU������������0LQLVWU\�RI�$JULFXOWXUH��
)RUHVWU\�DQG�)LVKHULHV�������������LQ�.KPHU���&DPERGLD��

1,6��������6WDWLVWLFDO�\HDUERRN�������1DWLRQDO�,QVWLWXWH�RI�6WDWLVWLF�RI�0LQLVWU\�RI�3ODQQLQJ��&DPERGLD��
6$:� ������� 6WUDWHJ\� IRU� DJULFXOWXUH� DQG� ZDWHU�� &DPERGLDQ� DJULFXOWXUDO� DQG� ZDWHU� UHVRXUFHV� UHVHDUFK��

HGXFDWLRQ�DQG�H[WHQVLRQ�SURJUDP��0LQLVWU\�RI�$JULFXOWXUH��)RUHVWU\�DQG�)LVKHULHV�DQG�0LQLVWU\�RI�:DWHU�
5HVRXUFHV�DQG�0HWHRURORJ\��)LQDO�'UDIW�����&DPERGLD��

76$� �������7KH� ILUVW� HYDOXDWLRQ� UHSRUW� RQ� DJULFXOWXUH� VHFWRU� LQ� WKH� VL[� SURYLQFHV� RQ� WKH� SHULSKHU\� RI� WKH�
7RQOH�6DS�/DNH��LQ�.KPHU���&DPERGLD��

81'(6$� �������:RUOG� SRSXODWLRQ� SURVSHFWV�� 3RSXODWLRQ� 'LYLVLRQ� RI� WKH� 8QLWHG� 1DWLRQV� 'HSDUWPHQW� RI�
(FRQRPLF� DQG� 6RFLDO� $IIDLUV�� KWWS���ZZZ�XQ�RUJ�HVD�SRSXODWLRQ�SXEOLFDWLRQV�ZSS�����ZSS����BWH[WB�
WDEOHV�SGI��KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�/LVWBRIBFRXQWULHVBE\BSRSXODWLRQ��


