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Abstract

,Q�VXE�6DKDUDQ�$IULFD�KXPDQ�ZLOGOLIH�FRQÀLFW��+:&��LV�D�JURZLQJ�FRQVHUYDWLRQ�LVVXH�DQG�KXPDQ�HOHSKDQW�
FRQÀLFW��+(&��LV�RI�VSHFLDO�FRQFHUQ���&URS�ORVV�WR�ZLOGOLIH�FRPSULVHV�D�PDLQ�FRPSRQHQW�RI�+:&���'HWHUUHQW�
PHWKRGV�IRU�FURS�ORVV�DUH�QXPHURXV�DQG�VXFK�VFKHPHV�FRXOG�EH�PDGH�PRUH�HIIHFWLYH�E\�DQ�LPSURYHG�XQGHUVWDQGLQJ�
RI�KRZ�IDUPHUV¶�SHUFHSWLRQV�DOLJQ�ZLWK�DFWXDO�FDXVHV�RI�FURS�ORVV��2XU�REMHFWLYH�ZDV�WR�FRPSDUH�WKH�SHUFHSWLRQ�
E\�IDUPHUV�RI�WKH�FDXVHV�DQG�H[WHQW�RI�FURS�GDPDJH�WR�WKH�PHDVXUHG�FURS�GDPDJH�LQ�¿HOGV�RI�PDL]H��Zea mays��
XVLQJ�GLIIHUHQW�GHWHUUHQW�PHWKRGV���:H�LQWHUYLHZHG�DJULFXOWXUDOLVWV�LQ�WKH�IDUPLQJ�YLOODJH�RI�0LWL�0LUHIX�LQ�
QRUWKHUQ�7DQ]DQLD�DQG�GRFXPHQWHG�WKH�DPRXQW�DQG�FDXVHV�RI�FURS�GDPDJH���0RVW�SDUWLFLSDQWV�ZHUH�DFFXUDWH�
LQ� WKHLU�SHUFHSWLRQ�RI�GDPDJH��EXW� WKRVH�ZKR�ZHUH�QRW� WHQGHG� WR�RYHUHVWLPDWH�GDPDJH�� �(OHSKDQW�GDPDJH�
ZDV�LQIUHTXHQW�EXW�VHYHUH�DQG�SDUWLFLSDQWV�DWWULEXWHG�FURS�GDPDJH�WR�HOHSKDQWV�PRUH�WKDQ�DQ\�RWKHU�FDXVH���
$JULFXOWXUDOLVWV�PXVW�DOVR�UHDOL]H�WKH�GHWULPHQWDO�HIIHFWV�RI�UHJXODU��ORZ�OHYHO�LPSDFWV�VXFK�DV�ZDWHU�VFDUFLW\�
DQG�VPDOO�VFDOH�FURS�UDLGHUV��2XU�PHWKRGRORJLFDO�DSSURDFK�FRXOG�EH�XVHIXO�LQ�RWKHU�DUHDV�ZKHUH�HOHSKDQWV�DUH�
RQH�EXW�QRW�WKH�VROH�FRQWULEXWLQJ�IDFWRU�WR�FURS�ORVV��,Q�VXFK�ORFDOHV��DOLJQLQJ�KXPDQ�SHUFHSWLRQ�DQG�DFWXDO�
FDXVDWLRQ�RI�FURS�ORVV�FRXOG�UHVXOW�LQ�PRUH�HI¿FLHQW�DQG�HIIHFWLYH�FURS�SURWHFWLRQ�SURJUDPV��

Additional key words:�0LWLJDWLRQ��SHUFHSWLRQ

Résumé

(Q�$IULTXH�VXE�VDKDULHQQH��OH�FRQÀLW�KXPDLQV�IDXQH�VDXYDJH��+:&��HVW�XQ�SUREOqPH�FURLVVDQW�GH�FRQVHUYDWLRQ�
HW�OH�FRQÀLW�KXPDLQV�pOpSKDQWV��+(&��HVW�SDUWLFXOLqUHPHQW�SUpRFFXSDQW���/D�SHUWH�GHV�FXOWXUHV�j�FDXVH�GH�OD�
IDXQH�VDXYDJH�FRPSUHQG�XQH�FRPSRVDQWH�SULQFLSDOH�GX�+:&���'HV�PpWKRGHV�GH�GLVVXDVLRQ�SRXU�OHV�SHUWHV�GH�
UpFROWHV�VRQW�QRPEUHXVHV�HW�FHV�SURJUDPPHV�SRXUUDLHQW�rWUH�SOXV�HI¿FDFHV�SDU�XQH�PHLOOHXUH�FRPSUpKHQVLRQ�
GH� OD�IDoRQ�GRQW� OHV�IHUPLHUV�SHUoRLYHQW� OHV�FDXVHV�UpHOOHV�GH� OD�SHUWH�GHV�UpFROWHV�� �1RWUH�REMHFWLI�pWDLW�GH�
FRPSDUHU�OD�SHUFHSWLRQ�SDU�OHV�DJULFXOWHXUV�VXU�OHV�FDXVHV�HW�O¶DPSOHXU�GHV�GpJkWV�FDXVpV�DX[�FXOWXUHV�SDU�UDSSRUW�
DX[�GRPPDJHV�GHV�UpFROWHV�PHVXUpHV�GDQV�GHV�FKDPSV�GH�PDwV��Zea mays��HQ�XWLOLVDQW�GLIIpUHQWHV�PpWKRGHV�
GH�GLVVXDVLRQ��1RXV�DYRQV�LQWHUURJp�GHV�DJULFXOWHXUV�GDQV�OH�YLOODJH�DJULFROH�GH�0LWL�0LUHIX�GDQV�OH�QRUG�GH�
OD�7DQ]DQLH�HW�GRFXPHQWp�OH�PRQWDQW�HW�OHV�FDXVHV�GHV�GRPPDJHV�DX[�FXOWXUHV���/D�SOXSDUW�GHV�SDUWLFLSDQWV�
pWDLHQW�H[DFWV�GDQV�OHXU�SHUFHSWLRQ�GHV�GpJkWV��PDLV�FHX[�TXL�QH�O¶pWDLHQW�SDV�DYDLHQW�WHQGDQFH�j�VXUHVWLPHU�OHV�
GRPPDJHV���/HV�GpJkWV�FDXVpV�SDU�OHV�pOpSKDQWV�pWDLHQW�UDUHV�PDLV�JUDYHV�HW�OHV�SDUWLFLSDQWV�RQW�DWWULEXp�OHV�
GRPPDJHV�GDQV�OHV�FXOWXUHV�DX[�pOpSKDQWV�SOXV�TXH�WRXWH�DXWUH�FDXVH��/HV�DJULFXOWHXUV�GRLYHQW�DXVVL�VH�UHQGUH�
FRPSWH�GHV�HIIHWV�QpIDVWHV�G¶LPSDFWV�UpJXOLHUV�HW�GH�EDV�QLYHDX�WHOV�TXH�OH�PDQTXH�G¶HDX�HW�GH�SLOOHXUV�GH�UpFROWHV�
j�SHWLWH�pFKHOOH���1RWUH�DSSURFKH�PpWKRGRORJLTXH�SRXUUDLW�rWUH�XWLOH�GDQV�G¶DXWUHV�GRPDLQHV�R��OHV�pOpSKDQWV�
VRQW�XQ�IDFWHXU�PDLV�SDV�OH�VHXO�j�FRQWULEXHU�j�OD�SHUWH�GHV�UpFROWHV��'DQV�GH�WHOV�HQYLURQQHPHQWV��HQ�DOLJQDQW�OD�
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Introduction

,Q� VXE�6DKDUDQ�$IULFD�� FURS� UDLGLQJ� FRPSULVHV� D�
SHUYDVLYH�DQG�HFRQRPLFDOO\�GDPDJLQJ�IRUP�RI�KXPDQ�
ZLOGOLIH�FRQÀLFW��+:&���:HEEHU�HW�DO����������&URS�
ORVVHV� WR�ZLOG� DQLPDOV� DUH� RIWHQ� WKH� WRS�SHUFHLYHG�
HFRQRPLF�SUREOHP�E\�VPDOO�IDUP�KROGHUV��1DXJKWRQ�
7UHYHV� DQG�7UHYHV� ������ 2VERUQ� DQG�+LOO� �������
HVSHFLDOO\�LQ�ERXQGDU\�DUHDV�EHWZHHQ�IDUPV�DQG�ZLOG�
ODQGV��:RRGURIIH�HW�DO����������:KLOH�QXPHURXV�VSHFLHV�
FDQ� GDPDJH� FURSV��$IULFDQ� HOHSKDQWV� �Loxodonta 
africana��ZKHUH�SUHYDOHQW� DUH�RIWHQ� FRQVLGHUHG� WKH�
SULPDU\� VRXUFH�RI� FURS�GDPDJH� �.DQJZDQD���������
)XUWKHU�FRVWV�WR�FRPPXQLWLHV�DWWULEXWHG�WR�HOHSKDQWV�
LQFOXGH�SURSHUW\�GDPDJH��KXPDQ�LQMXU\��FRPSHWLWLRQ�
RYHU�ZDWHU� IRU� OLYHVWRFN�� VRFLDO� GLVUXSWLRQ� DQG� WKH�
ORVV�RI�SURGXFWLYLW\�GXH�WR�FKRRVLQJ�JXDUG�GXWLHV�RYHU�
VOHHS��+RDUH�������1DXJKWRQ�HW�DO��������2VERUQ�DQG�
3DUNHU���������3DVVLYH��H�J��IHQFHV��DQG�DFWLYH��H�J��
JXDUGLQJ��EDQJLQJ�SRWV�DQG�SDQV��PHDQV�DUH�XVHG�WR�
GHWHU� HOHSKDQWV��EXW� LQ� UHWDOLDWLRQ� WR� HYHQWV� VXFK�DV�
FURS�UDLGLQJ�� KXPDQV�RIWHQ�NLOO� DQ\� UHDGLO\� ORFDWHG�
HOHSKDQWV� �:HEEHU� HW� DO�� ������� � 6XFK� LQWHUDFWLRQV�
DIIHFW� SHUFHSWLRQV� RI� WKRVH�ZKHUH� KXPDQ�HOHSKDQW�
FRQIOLFW� �+(&�� H[LVWV�� DQG� QHJDWLYH� SHUFHSWLRQV�
DGYHUVHO\� DIIHFW� FRQVHUYDWLRQ� HIIRUWV� �:RRGURIIH� HW�
DO���������IXUWKHU�PRWLYDWLQJ�PHDQV�WR�UHGXFH�FRQÀLFW�

2YHU�WKH�SDVW����\HDUV��LPSRUWDQW�DGYDQFHV�KDYH�
EHHQ�PDGH� WR� DGGUHVV�+:&�DQG�+(&� �1HOVRQ� HW�
DO��������'XEOLQ�DQG�+RDUH�������+RDUH�������� �,Q�
KLV�UHYLHZ�RI�WKHVH�DGYDQFHV��+RDUH��������HYLQFHV�
WKH� QHHG� IRU� WKH� LPSOHPHQWDWLRQ� RI� VRFLR�SROLWLFDO�
PHDVXUHV�WR�FRQWLQXH�SURJUHVV�WRZDUG�PRUH�KDUPRQLRXV�
FRKDELWDWLRQ�E\�KXPDQV�DQG�ZLOGOLIH���6XFK�PHDVXUHV�
HQWDLO� FRQVLGHUDWLRQ� RI� ODQG� XVH� SUDFWLFHV� DQG� WKH�
VXFFHVVIXO�HPSOR\PHQW�RI�VXFK�SUDFWLFHV�QHFHVVLWDWHV�
DFFHSWDQFH� E\� IDUPHUV�� �+HQFH�� XQGHUVWDQGLQJ� WKH�
SHUFHSWLRQ�RI�IDUPHUV�UHODWLYH�WR�WKH�DFWXDO�VRXUFHV�RI�
FURS�ORVV�LV�HVVHQWLDO�IRU�WKH�ORQJ�WHUP�UHGXFWLRQ�RI�
+:&�UHODWHG�WR�DJULFXOWXUH�

,QWHUYLHZV�SURYLGH�WKH�EHVW�PHDQV�IRU�GHWHUPLQLQJ�
WKH� DWWLWXGH�RI� WKH� IDUPHUV� WRZDUG�ZLOGOLIH� �%DGROD�
������*DGG���������7KH�YLHZV�E\�ORFDOV�RQ�+:&�DQG�

+(&�DUH�VKDSHG�E\�WKH�IUHTXHQF\�DQG�H[WHQW�RI�FURS�
ORVV��HI¿FLHQF\�RI�GHWHUUHQW�PHWKRGV��DQG�VRFLRORJLFDO�
IDFWRUV�WKDW�VKDSH�FRSLQJ�VWUDWHJLHV�DQG�ULVN�SHUFHSWLRQ�
�1DXJKWRQ�HW�DO����������5HFHQW�ZRUN�RQ�LQGLJHQRXV�
HFRORJLFDO� NQRZOHGJH� RI� WKH� 0DDVDL� FRPPXQLW\�
DURXQG� 0DVDL� 0DUD� 1DWLRQDO� 5HVHUYH� LQ� .HQ\D�
VKRZV�WKH�YDOXH�RI�FRPELQLQJ�VXUYH\V�RI�KXPDQV�ZLWK�
HFRORJLFDO�GDWD�TXDQWL¿FDWLRQ�WR�LQYHVWLJDWH�+(&�DQG�
LWV�SRWHQWLDO�PLWLJDWLRQ��6LWDWL�DQG�,SDUD���������*DGG�
�������LQGLFDWHG�WKDW�FURS�UDLGLQJ�E\�HOHSKDQWV�ZDV�
D�JUHDWHU�LVVXH�WR�DJULFXOWXUDOLVWV�WKDQ�WR�SDVWRUDOLVWV��
KHQFH�� ZH� H[DPLQHG� WKH� SHUFHSWLRQV� RI� IDUPHUV���
:H� FRQGXFWHG� LQWHUYLHZV� WR� HYDOXDWH� WKH� DWWLWXGHV�
RI�WKH�IDUPHUV�WRZDUG�HOHSKDQWV�LQ�FRPSDULVRQ�ZLWK�
DOWHUQDWLYH� IDFWRUV� �H�J�� RWKHU�ZLOGOLIH� DQG� ODFN� RI�
LUULJDWLRQ�� WKDW�PD\� DIIHFW� FURS� VXFFHVV�� �%HFDXVH�
SHRSOH�DVVHVV�ULVN�EDVHG�RQ�WKHLU�SHUFHSWLRQV��5HQQ��
�������ZH�DVNHG�SDUWLFLSDQWV�DERXW�VRFLRORJLFDO�IDFWRUV�
WKDW�PD\� LQÀXHQFH� WKHLU� DWWLWXGHV� WRZDUG�ZLOGOLIH���
:H�DOVR�TXDQWL¿HG�WKH�DFWXDO�FDXVHV�RI�FURS�GDPDJH�
IROORZLQJ� DFFHSWHG� SUDFWLFHV� �+RDUH� ������'XEOLQ�
DQG�+RDUH���������

2WKHU� VWXGLHV� KDYH� DVVHVVHG� WKH� FDXVHV� RI� FURS�
GDPDJH� �H�J��1DXJKWRQ�7UHYHV� ������&KL\R� HW� DO��
������EXW�W\SLFDOO\�QRW�VLPXOWDQHRXVO\�ZLWK�DVVHVVLQJ�
WKH�SHUFHSWLRQ�RI�IDUPHUV���:H�UHDOL]H�WKDW�FDXWLRQ�LV�
UHTXLUHG� WR�JHQHUDOL]H� IURP�D� VLQJOH� VWXG\� VLWH� DQG�
VHDVRQ��1DXJKWRQ�7UHYHV�DQG�7UHYHV��������EXW�WKH�
VLPXOWDQHRXV�HYDOXDWLRQ�RI�SHUFHSWLRQ�RI�GDPDJH�DQG�
TXDQWL¿FDWLRQ�RI�GDPDJH�SURYLGHV� LQVLJKW� LQWR�KRZ�
KLVWRULFDO�FURS�UDLGLQJ�KDV�LQÀXHQFHG�WKH�DWWLWXGHV�RI�
IDUPHUV�LQ�GHDOLQJ�ZLWK�FXUUHQW�DQG�IXWXUH�FURS�UDLGLQJ�
LQFLGHQWV���6XFK�DQ�DSSURDFK�PD\�EH�XVHIXO�LQ�RWKHU�
DUHDV�LQ�ZKLFK�HOHSKDQWV�DUH�RQH�RI�SRWHQWLDOO\�PDQ\�
FDXVHV�RI�FURS�ORVV���7KXV��WKH�PDLQ�REMHFWLYH�RI�RXU�
VWXG\�ZDV�WR�FRPSDUH�WKH�SHUFHSWLRQ�E\�IDUPHUV�RI�WKH�
FDXVHV�DQG�H[WHQW�RI�FURS�GDPDJH�WR�WKH�PHDVXUHG�FURS�
GDPDJH�LQ�¿HOGV�RI�PDL]H��Zea mays��XVLQJ�GLIIHUHQW�
GHWHUUHQW�PHWKRGV�

SHUFHSWLRQ�KXPDLQH�HW�OD�FDXVH�UpHOOH�GH�OD�SHUWH�GHV�UpFROWHV��GHV�SURJUDPPHV�SOXV�HI¿FDFHV�HW�UHQWDEOHV�SRXU�
OD�SURWHFWLRQ�GHV�UpFROWHV�SRXUUDLHQW�rWUH�UpVROXV�

Mots clés supplementaires:�$WWpQXDWLRQ��SHUFHSWLRQ
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Materials and methods

Study area 

(QGDUDNZDL�5DQFK�HQFRPSDVVHV�������KD�RI�ZRRGODQG�
DQG� VDYDQQDK�KDELWDW� LQ�QRUWKHUQ�7DQ]DQLD� �)LJ�� ���
���������¶6�� ���������¶(��� � 6LQFH� ������ZH�KDYH�
VWXGLHG�$IULFDQ�HOHSKDQWV�DW�WKLV�SURSHUW\��ZKLFK�VHUYHV�
DV�D�ZLOGOLIH�FRUULGRU�IRU�HOHSKDQWV�EHWZHHQ�$PERVHOL��
0W��.LOLPDQMDUR�DQG�$UXVKD�1DWLRQDO�3DUNV��&DVWHOGD�
������1DVVHUL�HW�DO����������7KH�ERUGHUV�RI�(QGDUDNZDL�
5DQFK�DUH�XQIHQFHG�

7KH�YLOODJH�RI�0LWL�0LUHIX�LV�FRPSRVHG�PDLQO\�RI�
0DVDL�SDVWRUDOLVWV��DQG�DJULFXOWXUDOLVWV��SULPDULO\�RI�WKH�
:DFKDJJD�DQG�3DUH�WULEHV���&URS�VHDVRQV�FRUUHVSRQG�
WR�WKH�H[SHFWHG�UDLQ\�VHDVRQV���)DUPHUV�LUULJDWH�WKHLU�
FURSV�E\�GLYHUWLQJ�ZDWHU�IURP�WKH�ULYHU���7KH�IUHTXHQF\�
RI�LUULJDWLRQ�ZDV�KLJKO\�YDULDEOH�DPRQJ�IDUPHUV�

 

Assessment of farmers’ perceptions

       Interviews

:H� FRQGXFWHG� WKH� VWXG\� IURP�0D\�
WR� 'HFHPEHU� ������ � :H� KHOG� WZR�
LQWHUYLHZ� VHVVLRQV� LQ� .LVZDKLOL�
ZLWK� HDFK� SDUWLFLSDQW�� � 7KH� VXUYH\�
TXHVWLRQV� DQG� LQWHUYLHZ� WHFKQLTXH�
ZHUH�UHYLHZHG�ZLWK�D�FROOHDJXH�LQ�WKH�
SV\FKRORJ\� GHSDUWPHQW� DW� *HRUJLD�
6RXWKHUQ�8QLYHUVLW\���:H�HPSOR\HG�D�
ORFDO�YLOODJHU�WR�IDFLOLWDWH�WKH�LQWHUYLHZ�
SURFHVV� DOWKRXJK� RQH� RI� XV� VSRNH�
.LVZDKLOL���'XULQJ�WKH�¿UVW�WHQ�PLQXWH�
LQWHUYLHZ��ZH�REWDLQHG�D�VLJQHG�FRQVHQW�
IRUP��HVWDEOLVKHG�D�UHODWLRQVKLS�ZLWK�WKH�
SDUWLFLSDQWV�DQG�JDWKHUHG�EDFNJURXQG�
LQIRUPDWLRQ�RQ�IDUPLQJ�SUDFWLFHV�DQG�
H[SHULHQFH�� � 7KH� VHFRQG� LQWHUYLHZ�
VHVVLRQ� RFFXUUHG� DW� OHDVW� WZR�ZHHNV�
ODWHU�

7KH� VHFRQG� LQWHUYLHZ� FRQVLVWHG�
RI� WKUHH� VHFWLRQV� �$SSHQGL[� �����
(DFK� VHFWLRQ� KDG� TXHVWLRQV� WKDW�
UHTXLUHG� HLWKHU� D� \HV�QR� UHVSRQVH�� RU�
D� VHOHFWLRQ� IURP�RQH� RI�¿YH� RSWLRQV�
RQ� D� /LNHUW� 6FDOH� �H�J�� VWURQJO\�
DJUHH� WR� VWURQJO\� GLVDJUHH��� RU�ZHUH�
RSHQ�HQGHG� ZLWK� VSHFL¿F� IROORZ�XS�
TXHVWLRQV�H[SODLQHG�EHORZ��$SSHQGL[�
����:H�XVHG�SLFWXUHV� �DYDLODEOH�XSRQ�
UHTXHVW��WR�UHSUHVHQW�SRVVLEOH�DQVZHUV�
WR� HQVXUH� FOHDU� XQGHUVWDQGLQJ�� � ,Q�
VHFWLRQ� RQH�� ZH� DVNHG� TXHVWLRQV� WR�
DVVHVV� WKH�SDUWLFLSDQWV¶� SHUFHSWLRQ�RI�
SDVW�FURS�GDPDJH��SLFWXUHV�RI�GDPDJH�
FDWHJRUL]HG�DV��������������������
RU������RI� D�¿HOG��� � ,Q� VHFWLRQ� WZR��

ZH�DVVHVVHG� WKH�SDUWLFLSDQWV¶�XVH�DQG�SHUFHSWLRQ�RI�
GHWHUUHQW�PHWKRGV�DQG�LQFOXGHG�SLFWXUHV�RI�SRVVLEOH�
DFWLYH��EXUQLQJ�¿UHV��PDNLQJ�QRLVH��JXDUGLQJ�FURSV�DW�

Figure 1. Location (marked by star) of the study 
site, Endarakwai Game Ranch (Map courtesy 
of African Wildlife Foundation).
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QLJKW��DQG�SDVVLYH��IHQFHV��ZLQG�FKLPH�QRLVH�PDNHUV��
WUHQFKHV��GHWHUUHQW�PHWKRGV�DV�ZHOO�DV�PHDQV�RI�FURS�
PDLQWHQDQFH� VXFK� DV� XVLQJ� SHVWLFLGHV�� KHUELFLGHV��
RU� LUULJDWLRQ�� � ,Q� VHFWLRQ� WKUHH��ZH� IRFXVHG� RQ� WKH�
SUHVHQW� JURZLQJ� VHDVRQ�� �:H� DVNHG�SDUWLFLSDQWV� WR�
DWWULEXWH� GDPDJH� WR� SDUWLFXODU� ELRWLF� IDFWRUV� �DJDLQ�
ZLWK�DFFRPSDQ\LQJ�SLFWXUHV���VSHFL¿FDOO\�HOHSKDQWV��
LQVHFWV��URGHQWV��GRPHVWLF�DQLPDOV�DQG�QRQ�GRPHVWLF�
DQLPDOV��DV�ZHOO�DV�WKH�DELRWLF�IDFWRU�RI�LQVXI¿FLHQW�
ZDWHU���:H�KDG�WKHP�UDQN�WKRVH�IDFWRUV�E\�H[WHQW�RI�
GDPDJH�FDXVHG�DQG�WR�SURYLGH�DQ�RYHUDOO�HVWLPDWH�RI�
GDPDJH��XVLQJ�WKH�VDPH�SLFWXUHV�RI�FDWHJRULFDO�GDPDJH�
IURP�VHFWLRQ�RQH�

Perception Analysis

:H� LQWHUYLHZHG���� IDUPHUV�� �:H�XVHG� WKH� DQVZHUV�
WR� TXHVWLRQV� RQ� WKHLU� EDFNJURXQG� WR� GHVFULEH� WKHLU�
SDVW�GHPRJUDSKLFV�DQG�H[SHULHQFHV���%HFDXVH�RI�WKH�
ODERXU�LQWHQVLYH�QDWXUH�RI�WKH�GDPDJH�TXDQWL¿FDWLRQ�
�GHVFULEHG�EHORZ���ZH�GLG� QRW�PHDVXUH� GDPDJH� DW�
WKH�¿HOGV�RI����SDUWLFLSDQWV���7KHUHIRUH��ZH�RPLWWHG�
TXHVWLRQV�WKDW�IRFXVHG�RQ�WKH�TXDQWL¿FDWLRQ�RI�GDPDJH�
IRU�WKHVH�SDUWLFLSDQWV��)RU�TXHVWLRQV�LQYROYLQJ�UDQNLQJ�
DQVZHUV�IURP�PRVW�WR�OHDVW��ZH�XVHG�D�¿YH�SRLQW�VFDOH�
ZLWK�D�YDOXH�RI���JLYHQ�WR�WKH�FDXVH�RI�WKH�JUHDWHVW�
GDPDJH�

Quantification of crop damage

:H� OLPLWHG�TXDQWL¿FDWLRQ�RI� GDPDJH� WR�PDL]H�� WKH�
PDMRU�FURS�XQGHU�FXOWLYDWLRQ�� �)RXUWHHQ�¿HOGV�ZHUH�
DYDLODEOH�IRU�TXDQWL¿FDWLRQ�RI�FURS�GDPDJH�ZLWKLQ�RXU�
ORJLVWLF�FRQVWUDLQWV���$OO�¿HOGV�ZHUH�LQ�IXOO�VXQ�ZLWK�QR�
VKDGH�WUHHV���:H�YLVLWHG�¿HOGV�EHWZHHQ������K�DQG������
K�� �:H�PHDVXUHG�EDVLF�LQLWLDO�DELRWLF�FKDUDFWHULVWLFV�
RI�WKH�¿HOGV��1��.��3�FDWHJRULFDO�OHYHOV��VRLO�PRLVWXUH��
OLJKW�DQG�S+��EXW�EHFDXVH�RI�ORZ�YDULDWLRQ�EHWZHHQ�
¿HOGV��ZH�GLG�QRW�FRQVLGHU�WKHVH�IDFWRUV�IXUWKHU���8VLQJ�
D� *DUPLQ� *360$3�� ��&6[�� ZH� UHFRUGHG� *36�
FRRUGLQDWHV�DW�WKH�FRUQHUV�RI�HDFK�¿HOG�WR�GHWHUPLQH�
DUHD���:H�FODVVL¿HG�WKH�VWDJH�RI�PDL]H�DV�IROORZV������
�����P������ORFDWLRQ�RI�HDUV�YLVLEOH�EXW�QRW�\HW�SUHVHQW��
����LPPDWXUH�HDUV�SUHVHQW������PDWXUH�HDUV�SUHVHQW�RQ�
OHVV� WKDQ�����RI�VWDONV�� ����PDWXUH�HDUV�SUHVHQW�RQ�
WKH�PDMRULW\�RI�VWDONV��RU�����YDU\LQJ��LQGLFDWLQJ�WZR�
RU�PRUH�RI�WKH�SUHYLRXV�¿YH�VWDJHV�ZHUH�SUHVHQW�LQ�D�
VLQJOH�¿HOG���

:H�HVWLPDWHG�\LHOG�IRU�WKH�¿HOGV�WKDW�ZHUH�FODVVL¿HG�
DV�FDWHJRULHV��±����:H�SHUIRUPHG�WZR�SHUSHQGLFXODU�
VDPSOHV�LQ�DUHDV�ZLWKRXW�GDPDJH��HDFK�RI����P�OHQJWK��
WR�HVWLPDWH�\LHOG���7R�PLQLPL]H�HGJH�HIIHFW��ZH�VDPSOHG�
��P�IURP�WKH�HGJH���:H�UHFRUGHG�WKH�QXPEHU�RI�VWDONV�
DQG�HDUV�RI�PDL]H�WKDW�ZHUH�SUHVHQW�ZLWKLQ�HDFK�����
P�EHOW�WUDQVHFW��DQG�ZH�FDOFXODWHG�WKH�PHDQ�HDUV�SHU�
VWDON�IRU�HDFK�¿HOG�

2Q�VPDOO�¿HOGV��ZH�HVWLPDWHG�GDPDJH�DURXQG�WKH�
SHULPHWHU���2Q�ODUJHU�¿HOGV��ZKHUH�WKH�VXP�RI�WKH�EHOW�
WUDQVHFW�GLG�QRW�HTXDO�����RU�PRUH�RI�WKH�DUHD��ZH�DOVR�
XVHG�D�FHQWUH�EHOW�WUDQVHFW�SDUDOOHO�WR�WKH�ORQJHVW�VLGH���
:H�FDWHJRUL]HG�GDPDJH�E\�FDXVDWLYH�IDFWRU��EDERRQ��
ELUG��EXVKSLJ��FDWWOH��HOHSKDQW��JRDW��LQVHFW�DQG�RU�ODFN�
RI�ZDWHU���ZH�DWWULEXWHG�GDPDJH�WR�WKH�SUHGRPLQDQW�
IDFWRU�ZKHQ�GDPDJH�IURP�PXOWLSOH�IDFWRUV�ZDV�HYLGHQW���
:KLOH�ZH�DVVHVVHG�PDL]H�JURZWK�DQG�GDPDJH�ZHHNO\��
ZH�DQDO\VHG�¿QDO�GDPDJH�DVVHVVHG�ZLWKLQ�WKH�ZHHN�
SULRU�WR�KDUYHVW���

:H�FDOFXODWHG�WKH�PHDQ�SURSRUWLRQ�RI�GDPDJH��G��
IRU�HDFK�IDFWRU�� �:H�IXUWKHU�H[DPLQHG�FURS�GDPDJH�
E\�FDOFXODWLQJ�WKH�IUHTXHQF\�RI�GDPDJLQJ�YLVLWV��)G��
E\�HDFK�RI�WKH�GDPDJH�IDFWRUV���7KLV�IUHTXHQF\�ZDV�
PXOWLSOLHG�E\�WKH�DYHUDJH�SURSRUWLRQ�RI�GDPDJH��)G�
î��G����:H�XVHG�WKH�UHVXOWLQJ�UDQNHG�GDPDJH�IDFWRUV�WR�
FRPSDUH�TXDQWL¿HG�GDPDJH�WR�WKH�SHUFHLYHG�GDPDJH���
:H�HVWLPDWHG�WKH�\LHOG�RI�D�¿HOG�WKDW�ZDV�GDPDJHG�
E\� HDFK� IDFWRU� E\� FDOFXODWLQJ� WKH� WRWDO� XQGDPDJHG�
\LHOG��<X��RI�D�¿HOG��WKLV�YDOXH�ZDV�PXOWLSOLHG�E\�WKH�
SURSRUWLRQ�RI�GDPDJH��3G��DWWULEXWHG�WR�HDFK�GDPDJH�
IDFWRU��<X�î�3G����7KH�UHVXOW�ZDV�DQ�HVWLPDWH�RI�WKH�
\LHOG�GDPDJHG�E\� HDFK� IDFWRU� IRU� LQGLYLGXDO�¿HOGV��
)URP�DOO�¿HOGV��ZH�GHWHUPLQHG�WKH�PHGLDQ�RI�HVWLPDWHG�
ORVV�RI�\LHOG�IRU�HDFK�IDFWRU��:H�QRWHG�ZKHWKHU�IDUPHUV�
XVHG�GHWHUUHQW�PHWKRGV�DQG�ZKHWKHU�WKHVH�ZHUH�DFWLYH�
�H�J�� QLJKW�JXDUGLQJ� DQG� VFDULQJ� DQLPDOV� DZD\�� RU�
SDVVLYH��H�J��WUHQFKHV�RU�DFDFLD�IHQFHV��RU�ERWK�

Comparison of crop damage and farmers’ 
attitudes

:H�FRPSDUHG�WKH�DFWXDO�TXDQWL¿FDWLRQ�RI�FURS�GDPDJH�
DQG�WKH�IDFWRUV�WKDW�FDXVHG�GDPDJH�WR�WKH�IDFWRUV�WKH�
IDUPHUV� SHUFHLYHG� DV� FRQWULEXWLQJ� WR� GDPDJH�� �:H�
FDOFXODWHG� WKH� DFFXUDF\�RI� SHUFHSWLRQ�E\�XVLQJ� WKH�
GLIIHUHQFH� EHWZHHQ� SHUFHLYHG� �3�� DQG� DFWXDO� �$��
GDPDJH�� �:H�XVHG� OLQHDU� UHJUHVVLRQ� WR� H[DPLQH� LI�
DFWXDO�GDPDJH�ZDV�UHODWHG�WR�SHUFHLYHG�GDPDJH���$�
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YDOXH�RI�]HUR�IRU�WKH�GLIIHUHQFH��3�±�$��ZRXOG�LQGLFDWH�
SHUIHFW�DFFXUDF\��VORSH�RI�RQH�DQG�\�LQWHUFHSW�RI�]HUR����
$�QHJDWLYH�DFFXUDF\�RI�SHUFHSWLRQ�LQGLFDWHG�WKDW�WKH�
IDUPHU�XQGHUHVWLPDWHG�GDPDJH��SRVLWLYH�\�LQWHUFHSW���D�
SRVLWLYH�DFFXUDF\�RI�SHUFHSWLRQ�LQGLFDWHG�GDPDJH�ZDV�
RYHUHVWLPDWHG� �QHJDWLYH� \�LQWHUFHSW��� � ,QWHUYLHZHHV�
ZHUH�FRQVLGHUHG�LQDFFXUDWH�LI�WKH�GLIIHUHQFH�EHWZHHQ�
SHUFHLYHG�DQG�DFWXDO�SURSRUWLRQV�RI�GDPDJH�H[FHHGHG�
����� �$�VPDOO�GLIIHUHQFH�EHWZHHQ�SHUFHLYHG�GDPDJH�
DQG� DFWXDO� GDPDJH�ZDV� H[SHFWHG�GXH� WR� WKH�XVH�RI�
FDWHJRULFDO� GDWD�GXULQJ� WKH� LQWHUYLHZ� VHVVLRQV�� �:H�
H[DPLQHG� LI� DWWULEXWHV� RI� IDUPHUV� �EDFNJURXQG��
SUDFWLFHV� VXFK� DV�PHDQV� RI� SURWHFWLQJ� WKHLU� ¿HOGV��
ZHUH�DVVRFLDWHG�ZLWK�SHUFHSWLRQ�RI�GDPDJH���:H�XVHG�
DQVZHUV� WR� WKH� LQWHUYLHZ�GHPRJUDSKLF�TXHVWLRQV� WR�
LGHQWLI\�GLVWLQJXLVKLQJ�FKDUDFWHULVWLFV�RI� WKH�JURXSV�
�DFFXUDWH�RU�LQDFFXUDWH�IDUPHUV����6WDWLVWLFDO�DQDO\VHV�
ZHUH�SHUIRUPHG�XVLQJ�-03��������

Results

Background of farmers
7KH� SDUWLFLSDQWV� WKDW� FRPSOHWHG� ERWK� LQWHUYLHZ�
VHVVLRQV� KDG� VLPLODU� EDFNJURXQGV�� � 7KH� DYHUDJH�
GXUDWLRQ�RI� OLYLQJ� LQ�0LWL�0LUHIX�ZDV����������\U��
ZLWK�������������OLYLQJ�LQ�WKH�YLOODJH�IRU�RYHU����\U���
(LJKW�SDUWLFLSDQWV�ZHUH�ERUQ�LQ�0LWL�0LUHIX��ZKLOH�
������������LPPLJUDWHG�IURP�QHDUE\��ZLWKLQ�����
NP��WRZQV�RU�YLOODJHV�� �3DUWLFLSDQWV�GHSHQGHG�RQ�
DJULFXOWXUH�DV� WKHLU�SULPDU\�VRXUFH�RI� LQFRPH�IRU�
�����������\U���7KH�PDMRULW\��������������GLG�QRW�
KDYH�DQ�RFFXSDWLRQ�RXWVLGH�RI�IDUPLQJ��ZKLOH�VHYHQ�
������������KDG�D�SUHYLRXV�RFFXSDWLRQ�RWKHU�WKDQ�
IDUPLQJ� EXW� KDG� FKDQJHG� WR� IDUPLQJ� RQO\�� �7KH�
PDMRULW\� RI� SDUWLFLSDQWV� KDG� DWWHQGHG� VFKRRO� IRU�
VHYHQ�\HDUV� �������������� WZR�SDUWLFLSDQWV� �����
KDG�PRUH�WKDQ�VHYHQ�\HDUV�RI�VFKRROLQJ��¿YH�������
KDG� QR� VFKRROLQJ�� � 7ZR� SDUWLFLSDQWV� ����� KDG�
WDNHQ�DJULFXOWXUDO�FRXUVHV��EXW�WKH�PDMRULW\�������
�������KDG�QR�IRUPDO�DJULFXOWXUDO�HGXFDWLRQ�� �$OO�
SDUWLFLSDQWV�GHSHQGHG�RQ�WKH�\LHOG�IURP�WKHLU�FURS�
DV�D�VRXUFH�RI�LQFRPH�

Perception assessment

7KH�PDMRULW\�RI� SDUWLFLSDQWV� �������������KDG� ORVW�
DQ� HQWLUH� FURS¶V� \LHOG� LQ� WKH� SDVW�� � 6RPH� IDUPHUV�
H[SHULHQFHG�PRUH�WKDQ�RQH�FRPSOHWH�ORVV�RYHU�WKHLU�
KLVWRU\�RI�IDUPLQJ��VR�ZH�LQFOXGHG�HDFK�HYHQW��ZKLFK�

LV�ZK\� WKH� JUDQG� VXP�RI� WKH� SHUFHQWDJHV� H[FHHGV�
�������2I�WKRVH�H[SHULHQFLQJ�RQH�RU�PRUH�FRPSOHWH�
ORVV� HYHQWV�� SDUWLFLSDQWV� DWWULEXWHG�FRPSOHWH� ORVV� WR�
HOHSKDQWV��Loxodonta africana���������������EXVKSLJ�
�Potamochoerus larvatus�� ����� �������� EDERRQV�
�Papio anubis������ ��������������RU�D�ODFN�RI�UDLQ�RU�
LUULJDWLRQ���������������6L[W\�VHYHQ�SHUFHQW���������RI�
FRPSOHWH�GDPDJH�LQ�D�VLQJOH�VHDVRQ�ZDV�SHUFHLYHG�WR�
EH�FDXVHG�E\�FRPELQDWLRQV�RI�WKHVH�IDFWRUV���

1LQHW\�¿YH� SHUFHQW� RI� SDUWLFLSDQWV� �������� KDG�
UHSHDWHG� SUREOHPV� ZLWK� WKH� VDPH� GDPDJH� IDFWRU���
$PRQJ�LQVHFWV��URGHQWV��GRPHVWLF�DQLPDOV��HOHSKDQWV�
DQG�RWKHU�ZLOGOLIH��WKH�PDMRULW\�RI�SDUWLFLSDQWV�������
�������SUHGLFWHG� WKDW�HOHSKDQWV�ZHUH�PRVW� OLNHO\� WR�
GDPDJH�WKHLU�FURS�GXULQJ�WKH�FXUUHQW�JURZLQJ�VHDVRQ���
7KLV�IROORZHG�IURP�WKH�PDMRULW\�RI�SDUWLFLSDQWV�������
DQVZHULQJ�WKDW�HOHSKDQWV�KDG�FDXVHG�WKH�PRVW�GDPDJH�
WR� WKHLU�¿HOGV�KLVWRULFDOO\�� �0RVW�SDUWLFLSDQWV� ������
�������VWURQJO\�DJUHHG�WKDW�WKH\�ZHUH�ZRUULHG�DERXW�
IDFWRUV� WKDW� KDG� GDPDJHG� WKHLU� FURSV� LQ� WKH� SDVW�
DIIHFWLQJ�WKHLU�FURS�\LHOG�DJDLQ���7KHVH�IDFWRUV�ZHUH�
SULPDULO\� HOHSKDQWV�� RWKHU�ZLOGOLIH� DQG� LQVHFWV�� QR�
SDUWLFLSDQWV�FKRVH�GRPHVWLF�DQLPDOV�RU�URGHQWV�����

Crop damage quantification
'DPDJH�E\�HOHSKDQWV�KDG�DQ�LQWHUHVWLQJ�SUR¿OH���7KH�
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Figure 2. Damage to maize occurring in measured fields 
was attributed to several damage factors.  Estimated 
yield damaged was calculated by multiplying the mean 
proportion of damage from each factor by the mean 
yield of the crop.  Upper box marks the third quadrant 
and lower box indicates the second quadrant.  The 
dividing line marks the median and bars encompass 
the full range of measured data.
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ODUJHVW�PHGLDQ�RI�ORVV�RI�\LHOG��HDUV�RI�FRUQ��LQ�D�¿HOG�
ZDV�DWWULEXWHG�WR�HOHSKDQWV��)LJ�������(OHSKDQWV�FDXVHG�
GDPDJH�WR�¿HOGV�VLJQL¿FDQWO\�OHVV�IUHTXHQWO\�WKDQ�RWKHU�
ZLOGOLIH��/LNHOLKRRG�UDWLR��Ȥ�� ��������GI� �
���S� �����������:KHQ�WKH�GDPDJH�IDFWRUV�
ZHUH� FDWHJRUL]HG� E\� FRPELQLQJ�EXVKSLJ��
EDERRQ��DQG�ELUGV��WKH�PD[LPDO�GDPDJH�ZDV�
VLPLODU�WR�WKDW�FDXVHG�E\�HOHSKDQWV��)LJ�������
'DPDJH�E\�LQVHFWV�ZDV�HYLGHQW�LQ�����RI�
WKH�¿HOGV�FRPSDUHG�WR�����E\�HOHSKDQWV�

&URS�GDPDJH�ZDV�QRW�UHODWHG�WR�GHWHUUHQW�
PHWKRG���7KHUH�ZDV�QR�GLIIHUHQFH�LQ�PHDQ�
SURSRUWLRQ�RI�GDPDJH�WR�¿HOGV�XVLQJ�DFWLYH�
RQO\� �Q� � ��� ����� ������� RU� DFWLYH� SOXV�
SDVVLYH��Q� ���������������GHWHUUHQWV��W� �
������GI� ����S� �������� �1R�IDUPHUV�XVHG�
MXVW�SDVVLYH�GHWHUUHQWV��7KH�WZR�¿HOGV�WKDW�
XVHG�QR�GHWHUUHQWV�KDG��������������PHDQ�
GDPDJH�� RQH�RI� WKHVH�¿HOG� LQFXUUHG� FURS�
UDLGLQJ�E\�HOHSKDQWV�DV�GLG�RQH�¿HOG�ZLWK�
DFWLYH�GHWHUUHQWV�

Actual damage and perceived 
damage
2I� WKH� IRXUWHHQ� ¿HOGV� DQG� IDUPHUV� IURP�
ZKLFK� ERWK� GDPDJH� ZDV� TXDQWL¿HG� DQG�
SHUFHSWLRQV� DVVHVVHG�� QLQH� SDUWLFLSDQWV�

ZHUH� DFFXUDWH� ������GLIIHUHQFH� LQ� SHUFHLYHG�PLQXV�
DFWXDO�SURSRUWLRQ�RI�GDPDJH��LQ�WKHLU�SHUFHSWLRQV�RI�
FURS�GDPDJH�H[SHULHQFHG��)LJ�������)LYH�SDUWLFLSDQWV�

Figure 3. The proportion of fields damaged multiplied 
by the average damage proportion of a field by each 
biotic damage factor. Y-axis = (proportion of fields 
damaged* average damage); for the sake of clarity, 
the scale bar has been truncated at 0.02 

RYHUHVWLPDWHG� FURS� GDPDJH� �)LJ�� ���� � 7KHVH� WZR�
JURXSV�RI�IDUPHUV�GLG�QRW�VLJQL¿FDQWO\�GLIIHU� LQ� WKH�
IROORZLQJ�DWWULEXWHV��PHGLDQ�YDOXHV��DOO�S�!��������\HDUV�
RI�IRUPDO�HGXFDWLRQ���±��\U���¿HOG�VL]H������±�����
P����IDUPLQJ�H[SHULHQFH����±���\U��DQG�GXUDWLRQ�RI�
VWD\�LQ�0LWL�0LUHIX����±���\U����7KH�UHODWLYHO\�VPDOO�
VDPSOH�VL]H��Q� ���IRU�DFFXUDWH�DQG�Q� ���IRU�RYHU�
HVWLPDWRUV��UHVSHFWLYHO\��DQG�WKH�KLJK�YDULDQFH�IRU�HDFK�
PHDVXUH�FRQWULEXWHG�WR�WKH�LQDELOLW\�RI�WKHVH�PHDVXUHV�
WR�GLVWLQJXLVK�WKH�WZR�JURXSV�

:KLOH�������������RI�SDUWLFLSDQWV�VWURQJO\�RU�PLOGO\�
DJUHHG�WKDW�WKHLU�FURS�ZDV�LUULJDWHG�DGHTXDWHO\������
��������OLVWHG�D�ODFN�RI�ZDWHU�DV�D�IDFWRU�WKDW�DIIHFWHG�
FURS� VXFFHVV�� �:H�GHWHUPLQHG� WKDW� ���� ��������RI�
¿HOGV�H[SHULHQFHG�GDPDJH�GXH�WR�D�ODFN�RI�ZDWHU���7KH�
DYHUDJH�SHUFHQWDJH�RI�PDL]H�WKDW�ZDV�GDPDJHG�E\�D�
ODFN�RI�ZDWHU�ZDV������ZKLOH�WKH�PHDQ�DUHD�GDPDJHG�
E\�RWKHU�ELRWLF�IDFWRUV�H[FOXGLQJ�HOHSKDQWV�ZDV�������

Figure 4. Perceived verses actual damage proportions.  
Nine participants were accurate in their perception of 
crop damage experienced (n = 9).  Five participants 
overestimated crop damage experienced (n = 5). 
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7KHUH�ZDV�QR�DVVRFLDWLRQ�EHWZHHQ�IDUPLQJ�H[SHULHQFH�
DQG�GDPDJH�DWWULEXWHG� WR� D� ODFN�RI�ZDWHU� �SDLUZLVH�
FRUUHODWLRQ��U� ��������S� �������

 

Discussion

7KH� REMHFWLYH� RI� WKLV� VWXG\� ZDV� WR� FRPSDUH� WKH�
SHUFHSWLRQ�E\�IDUPHUV�RI�WKH�H[WHQW�DQG�IDFWRUV�FDXVLQJ�
FURS�GDPDJH�WR�WKH�DFWXDO�GDPDJH�H[SHULHQFHG�LQ�WKHLU�
¿HOGV�RI�PDL]H�RYHU�D� VLQJOH�JURZLQJ�VHDVRQ�� �7KH�
DSSOLFDWLRQ�ZRXOG�EH�WR�LPSOHPHQW�WKLV�GXDO�DSSURDFK�
LQ� RWKHU� DUHDV� DQG� RQ� D� ODUJHU� VFDOH�ZLWK� WKH� JRDO�
RI� LPSURYLQJ� WKH�HI¿FLHQF\�RI�\LHOG�SURGXFWLRQ� IRU�
IDUPHUV�� �7KH���� LQWHUYLHZHHV�SHUFHLYHG� HOHSKDQWV�
WR�EH�WKH�JUHDWHVW�ULVN�WR�GHELOLWDWLQJ�FURS�\LHOG���2XU�
TXDQWL¿HG�GDWD� LQGLFDWHG� WKDW�HOHSKDQW�GDPDJH�ZDV�
LQIUHTXHQW� EXW� VHYHUH�ZKHQ� LW� RFFXUUHG�� � 2YHUDOO��
HOHSKDQWV�ZHUH�LQ�IDFW�WKH�JUHDWHVW�ULVN�WR�WKH�PDL]H�
FURS���+RZHYHU��WKLV�LV�WUHDWLQJ�WKH�IDUPHUV�FRPPXQDOO\���
0RVW�IDUPHUV�GLG�QRW�H[SHULHQFH�HOHSKDQW�UDLGLQJ�LQ�
WKH�FXUUHQW�VHDVRQ�EXW�DOO�H[SHULHQFHG�RWKHU��UHJXODU�
GDPDJH�� 1HYHUWKHOHVV�� RXU� VWXG\� VXJJHVWV� WKDW�
SDUWLFLSDQWV�EDVH�WKHLU�SHUFHSWLRQ�RQ�WKH�VHYHULW\�PRUH�
WKDQ�WKH�IUHTXHQF\�RI�GDPDJH���:H�QHHG�WR�GHWHUPLQH�LI�
WKLV�LQIUHTXHQW�EXW�VHYHUH�LPSDFW�LV�EURDGO\�DSSOLFDEOH�
DFURVV�WKH�UDQJH�RI�HOHSKDQWV���1DXJKWRQ�7UHYHV��������
VWDWHG�WKDW�RQO\�FURS�GDPDJH�E\�HOHSKDQWV�OHG�WR�IDUP�
DEDQGRQPHQW���(OHSKDQWV�DOVR�FDQ�GDPDJH�SURSHUW\��
GLVUXSW� VFKHGXOHV� DQG� NLOO� KXPDQV� �*DGG� ��������
+HQFH��WKLV�UHODWLRQVKLS�EHWZHHQ�GDPDJH�IUHTXHQF\��
H[WHQW�RI�GHVWUXFWLRQ�DQG�KXPDQ�SHUFHSWLRQ�PD\�EH�
XQLTXH�WR�HOHSKDQWV���&RPPXQLW\�EDVHG�FRQVHUYDWLRQ�
SURJUDPV� WKDW� LQIRUP�FRPPXQLW\�PHPEHUV� RQ� WKH�
SRVLWLYH�DVSHFWV�RI�HOHSKDQW�HFRORJ\�FRXOG�EH�EHQH¿FLDO�
�.XUL\DQ��������EXW�VXFK�SURJUDPV�ZRXOG�ZRUN�EHWWHU�
LI�WKH�VHYHULW\�RI�HOHSKDQW�LPSDFWV�RQ�KXPDQV�ZHUH�
UHGXFHG��2¶&RQQHOO�5RGZHOO�HW�DO��������

:KLOH�ZH�RQO\�VDPSOHG�LQ�WKLV�RQH�DUHD��0LWL�0LUHIX�
KDV�FKDUDFWHULVWLFV�WKDW�DUH�W\SLFDO�RI�PDQ\�DUHDV�WKDW�
H[SHULHQFH�FURS� ORVVHV� IURP�D�PXOWLWXGH�RI� VRXUFHV�
DFURVV�(DVW�$IULFD�DQG�PXFK�RI�VXE�6DKDUDQ�$IULFD���
,W�LV�D�VHOI�FRQWDLQHG�YLOODJH�IRU�ZKLFK�IDUPLQJ�LV�WKH�
SULPDU\� VRXUFH�RI� VXVWHQDQFH� DQG� LQFRPH�� � ,W� DOVR�
ERUGHUV�D�SURWHFWHG�DUHD�WKDW�RIIHUV�UHIXJH�WR�ZLOGOLIH���
:H�IHOW�LW�ZDV�EHWWHU�WR�IRFXV�RXU�HIIRUWV�RYHU�D�UHJLRQ�
IRU�ZKLFK�ZH�FRXOG�TXDQWLI\�FURS�GDPDJH��UDWKHU�WKDQ�
WR�FRQGXFW�EURDG�VFDOH�VXUYH\V��ZKLFK�KDYH�EHHQ�GRQH�
EHIRUH�LQ�$IULFD�DQG�$VLD���:H�DOVR�KDG�D�JRRG�UDSSRUW�

ZLWK�WKH�ORFDO�SHRSOH��IDFLOLWDWLQJ�SDUWLFLSDWLRQ�DQG�
LQWHUHVW�LQ�RXU�VWXG\��

,QWHUYLHZHHV�UDWHG�WKH�GHVWUXFWLRQ�RI�D�FRUQVWDON�
DV�PRUH�GHWULPHQWDO�WKDQ�WKH�UHPRYDO�RI�RU�GDPDJH�
WR� PDL]H� HDUV�� � /DFN� RI� ZDWHU�� HOHSKDQWV� DQG�
EXVKSLJV�ZHUH� WKH�PRVW� OLNHO\�PHDQV�E\�ZKLFK�
PDL]H�VWDONV�ZHUH�GHVWUR\HG��,Q�FRQWUDVW��EDERRQV�
DQG�LQVHFWV�IRUDJHG�RQ�SDUWLFXODU�HDUV��SHUPLWWLQJ�
VRPH�KDUYHVW�IURP�WKHVH�SODQWV���,QDGHTXDWH�ZDWHU�
ZDV� D� SHUVLVWHQW� DQG� YLVLEOH� SUREOHP�� DOWKRXJK�
SDUWLFLSDQWV� UHVSRQGHG� WKDW� WKHLU� ILHOGV� ZHUH�
DGHTXDWHO\�ZDWHUHG���7KURXJKRXW�WKH�VWXG\��WKHUH�
ZDV�QR�UDLQ��UHTXLULQJ�SDUWLFLSDQWV�WR�XVH�ODERULRXV�
LUULJDWLRQ���7KLV�VWUHQXRXV�ZRUN�PD\�KDYH�UHGXFHG�
WKH� UHJXODULW\� RI� LUULJDWLRQ� �6XWWRQ� HW� DO�� ��������
,PSURYLQJ�FURS�YLDELOLW\�LV�DW�RGGV�ZLWK�LQFUHDVHG�
DWWUDFWLYHQHVV�WR�ZLOGOLIH���,UULJDWLRQ�WKDW�UHTXLUHV�
ORZHU�HIIRUW�DQG�JURZLQJ�GURXJKW�UHVLVWDQW�YDULHWLHV�
ZRXOG�OLNHO\�LPSURYH�FURS�VXFFHVV��KRZHYHU��ULFKHU�
FURS�¿HOGV�FRXOG�DOVR�EH�PRUH�DWWUDFWLYH�WR�ZLOGOLIH���

6RPH�LQGLYLGXDOV��������RYHUHVWLPDWHG�GDPDJH�
WR� WKHLU� FURS�¿HOGV��7KURXJK�RXU� TXHVWLRQQDLUH��
ZH�H[DPLQHG�WKH�IDFWRUV�RI�HGXFDWLRQ��¿HOG�VL]H��
IDUPLQJ� H[SHULHQFH�� DQG� WLPH� VSHQW� LQ� WKH� DUHD���
1RQH�RI� WKHVH�IDFWRUV�ZDV�UHODWHG�WR�SHUFHSWLRQ���
7KHVH�¿YH�IDUPHUV�KDG�OLYHG�RQ�DYHUDJH�IRU�RYHU�
D� GHFDGH� ORQJHU� LQ�0LWL�0LUHIX� DQG� KDG� EHHQ�
IDUPLQJ� IRU� DOPRVW� WZLFH� DV�PDQ\�\HDUV� DV� WKH�
QLQH�DFFXUDWH�HVWLPDWRUV���&OHDUO\��RYHUHVWLPDWLRQ�
LV� QRW� EHFDXVH�RI� LQH[SHULHQFH�RU� XQIDPLOLDULW\���
:H�QHHG�IXUWKHU�ZRUN� WR� LGHQWLI\�FKDUDFWHULVWLFV�
XVHIXO� IRU�SUHGLFWLQJ� WKH� DFFXUDF\�RI� IDUPHUV� LQ�
DVVHVVLQJ�GDPDJH���

/DQG�XVH�SODQQLQJ�FDQ�EH�KHOSIXO�LQ�UHGXFLQJ�
WKH�OLNHOLKRRG�RI�FURS�UDLGLQJ��IDUPV�LQ�ORZ�GHQVLW\�
VHWWOHPHQWV�VXFK�DV�0LWL�0LUHIX�DQG�ORFDWHG�QHDU�
ZLOGOLIH�UHIXJHV�DUH�SDUWLFXODUO\�VXVFHSWLEOH�WR�FURS�
GDPDJH��1\KXV�HW�DO��������*UDKDP�HW�DO��������
:KHUH�HOHSKDQWV�DUH�VRPHZKDW�LQIUHTXHQW�FDXVHV�
RI�FURS�GDPDJH��WKH�SHUFHSWLRQ�RI�IXWXUH�GDPDJH�
DSSHDUV�WR�EH�IRUPHG�E\�WKH�VHYHULW\�DQG�QRW�WKH�
IUHTXHQF\�RI�SDVW�GDPDJH���7KLV�PD\�RFFXU�GHVSLWH�
RWKHU�IDFWRUV�VXFK�DV�ODFN�RI�ZDWHU�DQG�VPDOO�VFDOH�
FURS�UDLGHUV�KDYLQJ�PRUH�UHJXODU�LPSDFW�RQ�FURS�
\LHOG���,QIRUPLQJ�IDUPHUV�RI�WKH�UHVXOWV�RI�VXUYH\V�
DQG�FURS�GDPDJH�TXDQWL¿FDWLRQ�PLJKW�EH�KHOSIXO�LQ�
HQKDQFLQJ�WKH�HI¿FLHQF\�RI�FURS�SURGXFWLRQ���7KXV��
LW�PD\�EH�ZRUWKZKLOH�WR�H[WHQG�RXU�WZR�SURQJHG�
DSSURDFK�WR�RWKHU�UHJLRQV�� �$Q�XQGHUVWDQGLQJ�RI�
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WKH�SHUFHSWLRQ�DQG�WKH�DFWXDO�FDXVHV�RI�FURS�UHGXFWLRQ�
RU� IDLOXUH� LV� LQWHJUDO� WR� GHYHORSPHQW� RI� VXFFHVVIXO�
FRQVHUYDWLRQ�DQG�DJULFXOWXUDO�VWUDWHJLHV��
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Appendix 1

7KH� VHFRQG� LQWHUYLHZ� VHVVLRQ�ZDV� GLYLGHG� LQWR� ��
JURXSV� RI� TXHVWLRQV� DQG� DVVHVVHG� WKH� SHUFHSWLRQV�
RI�SDUWLFLSDQWV¶�SDVW�GDPDJH��XVH�RI�GHWHUUHQWV��DQG�
FXUUHQW�GDPDJH�DWWULEXWHG�WR�FHUWDLQ�IDFWRUV�

Group A. Past damage perception
3DUWLFLSDQWV�ZHUH� DVNHG� WR� DVVLJQ� DQ� H[WHQW� WR� WKH�
IROORZLQJ�TXHVWLRQV�
�� �VRPH���� �PHGLXP�DPRXQW���� �ODUJH�DPRXQW���� �
QHDU�FRPSOHWH��RU��� �FRPSOHWH�GDPDJH�

$��
� :KDW�LV�WKH�PRVW�GDPDJH�\RX�KDYH���
� H[SHULHQFHG�LQ�WKH�SDVW"

$��
� +RZ�PXFK�GDPDJH�GLG�\RX�H[SHULHQFH�ODVW��
� VHDVRQ"

$��� :KDW�LV�WKH�PLQLPXP�DPRXQW�RI�GDPDJH��
� \RX�KDYH�H[SHULHQFHG�LQ�WKH�SDVW"

$��
� +RZ�PXFK�GDPDJH�FDQ�\RX�ZLWKVWDQG�DQG��
� VWLOO�KDYH�HQRXJK�WR�IHHG�\RXU�IDPLO\"

$��
� ,V�WKLV�LQFRPH�HDUQHG�IURP�WKH�FURS"��\�Q�
$��
� ,V�WKLV�IRRG�IURP�WKH�FURS�LWVHOI"��\�Q�

3DUWLFLSDQWV�ZHUH�VKRZQ�SLFWXUHV�GHSLFWLQJ���� �VRPH�
GDPDJH� ������RI� D�¿HOG��� �� �PHGLXP�DPRXQW�RI�
GDPDJH����±�������� �ODUJH�DPRXQW�RI�GDPDJH����±
�������� �QHDU�FRPSOHWH����±������RU��� �FRPSOHWH�
GDPDJH����±�����

$��� +RZ�PXFK�GDPDJH�FDQ�\RX�ZLWKVWDQG�DQG��
� VWLOO�KDYH�HQRXJK�WR�IHHG�\RXU�IDPLO\"

$��� ,V�WKLV�LQFRPH�HDUQHG�IURP�WKH�FURS"��\�Q�
$��� ,V�WKLV�FURS�XVHG�WR�IHHG�\RXU�IDPLO\��

� GLUHFWO\"��\�Q�
$���� :KDW�LV�WKH�PRVW�GDPDJH�\RX�KDYH���

� H[SHULHQFHG�LQ�WKH�SDVW"

Group B. Deterrent method perception
)RU�VRPH�RI�WKH�IROORZLQJ�TXHVWLRQV��SDUWLFLSDQWV�ZHUH�
DVNHG�WR�LGHQWLI\�WR�ZKLFK�H[WHQW�WKH\�DJUHH�ZLWK�WKH�
VWDWHPHQWV���$� �VWURQJO\�DJUHH��%� �PLOGO\�DJUHH��&�
 �XQGHFLGHG�RU�XQVXUH��'� �PLOGO\�GLVDJUHH��RU�(� �
VWURQJO\�GLVDJUHH�

%��� +DYH�\RX�XVHG�PHWKRGV�WR�SUHYHQW�GDPDJH��
� LQ�WKH�SDVW"��\�Q�

%��� :KHQ�,�XVHG�PHWKRGV�WR�SUHYHQW�GDPDJH���
� LW�ZDV� HIIHFWLYH� DQG� OHVV�GDPDJH�ZDV� �
� H[SHULHQFHG�

%�
� 'R�\RX�XVH�SHVWLFLGHV"��\�Q�
%�
� +DYH�\RX�XVHG�SHVWLFLGHV"��\�Q�
%�
� 'R�\RX�XVH�IHUWLOL]HU"� �\�Q�
%�
� +DYH�\RX�XVHG�IHUWLOL]HU"��\�Q�
%��� ,�SURYLGH�DGHTXDWH�ZDWHU�IRU�WKH�FURSV�LQ��

� P\�¿HOGV�
%��� 7KHUH�DUH�GHWHUUHQWV�,�EHOLHYH�ZRXOG�EH��

� HIIHFWLYH�IRU�P\�FURSV�
%��� ,I�\RX�VWURQJO\�DJUHH�ZLWK�%���ZK\�KDYHQ¶W��

� \RX�WULHG�WKHP"���D��WKH\�DUH�H[SHQVLYH���E���
� WKH\� WDNH� D� ORW� RI�ZRUN�� �F�� LW� LV� GLI¿FXOW� WR��
� ¿QG�WKH�QHHGHG�PDWHULDOV���G��RWKHU
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3DUWLFLSDQWV�ZHUH�SUHVHQWHG�ZLWK�D�QXPEHU�RI�SLFWXUHV�
LQFOXGLQJ�� ��� � DFWLYH�� D� JXDUG�� D� JXQ�� D�¿UH�� ��� �
SDVVLYH��D�WUHQFK��D�VWULQJ�IHQFH��D�VWULQJ�IHQFH�ZLWK�
µEHOOV¶�DWWDFKHG��D�FKLOOL�SHSSHU��D���P�FOHDULQJ�RQ�ERWK�
VLGHV�RI�D�IHQFH����� �FURS�PDLQWHQDQFH��SHVWLFLGHV��
IHUWLOL]HU��ZDWHU�GLYHUVLRQ�

%��� 'R�\RX�VHH�DQ\�SLFWXUHV�RI�PHWKRGV�WKDW��
� \RX�IHHO�ZLOO�UHGXFH�FURS�GDPDJH�LQ�\RXU��
� ¿HOGV"��\�Q�

%��� ,I�\HV�WR��%����ZKLFK�SLFWXUHV�VKRZ�WKH��
� PHWKRGV�\RX�IHHO�ZLOO�EH�HIIHFWLYH"

%��� ,I�PRUH�WKDQ�RQH�DQVZHU�WR�%����UDQN�WKHP�
%��� +DYH�\RX�XVHG�DQ\�RI�WKH�GHWHUUHQW�� �

� PHWKRGV�SLFWXUHG"��\�Q�
%��� ,I�\HV�WR��%����ZKLFK�SLFWXUHV�VKRZV�WKH��

� PHWKRGV�\RX�KDYH�XVHG"
%��� ,I�\HV�WR��%����ZHUH�WKH\�HIIHFWLYH"��\�Q�
%��� $UH�DQ\�RI�WKHVH�GHWHUUHQW�PHWKRGV�DUH��

� VXFFHVVIXO�LQ�IDUPV�LQ�WKH�DUHD"��\�Q�
%��� ,I�\HV�WR��%����ZKLFK�PHWKRGV�DUH�� �

� VXFFHVVIXO�LQ�WKH�DUHD"
%��� ,I�PRUH�WKDQ�RQH�DQVZHU�WR��%����UDQN�WKHP�

Group C. Perceived factors causing  
damage
2SHQ��HQGHG

&��� ,Q�WKH�SDVW��KDYH�\RX�ORVW�DQ�HQWLUH�VHDVRQ¶V��
� \LHOG"��\�Q�

&��� ,I�\HV�WR��&���ZKLFK�IDFWRU�ZDV�WKH�ORVV��
� GXH�WR"

&��� :KDW�KDV�FDXVHG�GDPDJH�WR�\RXU�FURSV�LQ��
� WKH�SDVW"

&��� ,I�PRUH�WKDQ�RQH�DQVZHU�WR��&���UDQN�WKHP��
� IURP�PRVW�GDPDJH�WR�OHDVW�GDPDJH�FDXVHG�

&�
� :KDW�IDFWRUV�DUH�\RX�ZRUULHG�ZLOO�DIIHFW��
� \RXU�FURS�VXFFHVV"

&�
� ,I�PRUH�WKDQ�RQH�DQVZHU�WR��&���UDQN�WKHP��
� IURP�PRVW�ZRUULHG�WR�OHDVW�ZRUULHG�

3DUWLFLSDQWV� ZHUH� SUHVHQWHG� ZLWK� D� YDULHW\� RI�
SLFWXUHV�LQFOXGLQJ������ �LQVHFWV�	�URGHQWV��ORFXVWV��
JUDVVKRSSHU�� EHHWOHV�� WRPDWR� LQVHFWV�� ILHOG� PLFH��
UDWV�� �� �GRPHVWLF�� FDWWOH�� JRDWV�� VKHHS��GRQNH\V����
 �QRQ�GRPHVWLF��EXVKSLJ��LPSDOD��ZLOGHEHHVW��]HEUD��
EDERRQV���� �HOHSKDQWV�

&��� :KLFK�RI�WKHVH�SLFWXUHV�LV�PRVW�OLNHO\�WR��
� GDPDJH�\RXU�FURS�WKLV�VHDVRQ"

&��� :KLFK�IDFWRU�KDV�FDXVHG�GDPDJH�WR�\RXU��
� FURS�WKLV�VHDVRQ"

&��� 8VLQJ�SLFWXUHV�RI�GDPDJH��KRZ�PXFK��
� GDPDJH�GLG�WKH�IDFWRU�IURP��&��FDXVH"

�� � VRPH�GDPDJH� ������RI� D�¿HOG��� �� �PHGLXP�
DPRXQW�RI�GDPDJH����±�������� �ODUJH�DPRXQW�RI�
GDPDJH����±�������� �QHDU�FRPSOHWH����±������RU�
FRPSOHWH�GDPDJH����±�����

&��� :KLFK�IDFWRU�KDV�FDXVHG�WKH�PRVW�GDPDJH��
� LQ�WKH�SDVW"

&��� ,�DP�ZRUULHG�WKDW�WKH�IDFWRU�IURP�WKH��
� DQVZHU� WR��&���ZLOO� DJDLQ� FDXVH�GDPDJH��
� GXULQJ� WKH�SUHVHQW�JURZLQJ� VHDVRQ��$� � �
� VWURQJO\� DJUHH��%� �PLOGO\� DJUHH��&� � �
� XQGHFLGHG�RU�XQVXUH��'� �PLOGO\�GLVDJUHH���
� RU�(� �VWURQJO\�GLVDJUHH�

&��� 8VLQJ�SDVW�H[SHULHQFHV��ZKLFK�IDFWRU��
� FRXOG��FDXVH�WKH�PRVW�GDPDJH"

&��� +DYH�WKHUH�EHHQ�UHSHDWHG�SUREOHPV�ZLWK�D��
� SDUWLFXODU�IDFWRU�V�"��\�Q�

&��� ,I�PRUH�WKDQ�RQH��UDQN�WKHP�IURP�PRVW��
� ZRUULHG�WR�OHDVW�ZRUULHG�


� LQGLFDWHV� TXHVWLRQV� WKDW� ZHUH� H[FOXGHG� IRU� WKH�
LQWHUYLHZV�WKDW�H[FOXGHG�GDPDJH�TXDQWL¿FDWLRQ
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