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7 KH� HIIHFWV� RI� FOLPDWH� FKDQJH� KDYH� EHHQ� H[SHUL�HQFHG� QRW� RQO\� LQ� =DPELD� EXW� LQ� QHLJKERXULQJ�
FRXQWULHV� DV�ZHOO��'URXJKWV� KDYH� GHYDVWDWLQJ� FRQVH�
TXHQFHV� IRU�ERWK�KXPDQ�EHLQJV�DQG�DQLPDOV��7KHUH�
IRUH��WKLV�FDOOV�IRU�GURXJKW-SURQH�VXE-6DKDUD�$IULFDQ�
�66$��FRXQWULHV�OLNH�=DPELD�WR�ILQG�D�ODVWLQJ�VROXWLRQ�
WR� PLWLJDWH� WKH� QHJDWLYH� FOLPDWH� FKDQJH� HIIHFWV� RQ�
IDUPLQJ�� 7KLV� KDV� FRPSHOOHG� WKH� $JULFXOWXUDO�
.QRZOHGJH�DQG�7UDLQLQJ�&HQWUH��$.7&��WR�JR�D�JHDU�
XS� E\� LPSOHPHQWLQJ� WKH� &OLPDWH-$GDSWHG� )DUPLQJ�
0HWKRGV� �&$)0��SURMHFW��7KH�&$)0�SURMHFW� VHHNV�
WR�DGGUHVV�WKH�HIIHFWV�RI�GURXJKW�EHLQJ�H[SHULHQFHG�LQ�
=DPELD� WKURXJK� ORRN-DQG-OHDUQ� VHVVLRQV�� :LWK� WKH�
&$)0�SURMHFW�� ERWK� WKH� WUDGLWLRQDO�PHFKDQLFDO� FRQ�
YHQWLRQDO�IDUPLQJ��0&)��DQG�WKH�PHFKDQLFDO�FRQVHU�
YDWLRQ�DJULFXOWXUH��0&$��DUH�EHLQJ�SUDFWLFHG�IRU�WKH�
IDUPHUV�WR�KDYH�D�UHVXOW-EDVHG�FRPSDULVRQ�LQ�RUGHU�WR�
PDNH�DQ�LQIRUPHG�GHFLVLRQ�RQ�ZK\�$.7&�WKLQNV�WKDW�
IDUPHUV�VKRXOG�DGRSW�0&$�SUDFWLFH�� 

7KH� �������� VHDVRQ� ZDV� WKH� ILUVW� \HDU� ZKHQ� WKH�
&$)0� SURMHFW� ZDV� ODXQFKHG� DW� $.7&� RQ� ��KD� RI�
ODQG�� SURYLGHG� E\� RXU� SDUWQHU� *$57�� &URSV� JURZQ�
XQGHU� GLIIHUHQW� WLOODJH� PHWKRGV� RQ� WKH� SURMHFW� ZHUH�
PDL]H�–� VWDSOH� IRRG��VR\D�EHDQ�–�D�FDVK�FURS��DQG�D�
FRYHU�FURS� IRU� WKH�PXFK-QHHGHG� UHVLGXH� IRU� VRLO� LP�
SURYHPHQW��)DUPHUV� IURP�DOO�VHFWRUV�� IURP�HPHUJHQW�
WR�FRPPHUFLDO��ZHUH� LQYLWHG�FRQWLQXRXVO\� WR�ZLWQHVV�
GLIIHUHQW� ILHOG� GHPRQVWUDWLRQV�� 7KH� GHPRQVWUDWLRQV�
LQFOXGHG�ODQG�SUHSDUDWLRQ��SODQWLQJ�DQG�ZHHG�FRQWURO�
PDQDJHPHQW��)URP�WKH�GHPRQVWUDWLRQV��IDUPHUV�ZHUH�
H[SRVHG�WR�FOLPDWH-DGDSWHG�IDUPLQJ�PHWKRGV�WKDW�FDQ�
RYHUFRPH� WKH� HIIHFWV� RI� GURXJKW� E\� FRQVHUYLQJ� WKH�
OLWWOH� UDLQ� UHFHLYHG�� +ROGLQJ� D� ILHOG� GD\� DW� D� WLPH�
ZKHQ�DOO�FURSV�ZHUH�IXOO\�JURZQ�JDYH�WKH�IDUPHUV�DQ�
H[FHOOHQW� RSSRUWXQLW\� WR� DSSUHFLDWH� WKH� SURGXFWV� RI�
WKH�&$)0�SURMHFW��$.7&�WUXVWV�WKDW�ZKDW�WKH�IDUP�
HUV�VDZ�IURP�GHPRQVWUDWLRQV�XS�WR�WKH�ILHOG�GD\�ZLOO�
VSXU�WKHLU�LQWHUHVW�LQ�0&$�SURGXFWLRQ�� 

��������������������	���������������

ȋ��	�Ȍ 

7KH� &$)0� SURMHFW� KDV� FRPH� LQ� DV� D� PLWLJDWRU\�
PHDVXUH� WR� RQH� RI� WKH� FOLPDWH� FKDQJH� FDODPLWLHV�� LQ�
WKLV�LQVWDQFH�-GURXJKW��&$)0�DLPV�WR�UHGXFH�WKH�LP�
SDFW�RI�FOLPDWH-UHODWHG�UHYHQXH�ORVVHV�DQG�HQVXUH�LQ�
FRPH� IRU�PDUNHW-RULHQWHG� IDUPHUV�� 7KLV� LV� DFKLHYHG�
WKURXJK� WKH� DGDSWDWLRQ� RI� FOLPDWH-VPDUW� IDUPLQJ�
PHWKRGV� VXFK� DV� FRQVHUYDWLRQ� DJULFXOWXUH� �&$���
7KXV�� WKH� &$)0� SURMHFW� DLPV� WR� LQIRUP� DQG� WHDFK�
IDUPHUV�RQ�WKH�EHQHILWV�RI�FRQVHUYDWLRQ�IDUPLQJ�WHFK�
QLTXHV� DV� RSSRVHG� WR� WKH� WUDGLWLRQDO� FRQYHQWLRQDO�
IDUPLQJ� SUDFWLFHV�� 7KH� IROORZLQJ� EHQHILWV� DFFRUGLQJ�
WR�SUDFWLFLQJ�&$�FRPH�XS�� 

D� ,PPHGLDWH�EHQHILWV� LQFOXGH�� ,QFUHDVHG�VRLO�ZDWHU�
LQILOWUDWLRQ�� UHGXFHG� ZDWHU� UXQ-RII� DQG� VRLO� HUR�
VLRQ�� UHGXFHG� HYDSRUDWLRQ� RI� PRLVWXUH� IURP� WKH�
VRLO� VXUIDFH�� OHVV� IUHTXHQW� DQG� LQWHQVH� PRLVWXUH�
VWUHVV� RQ� FURSV�� UHGXFHG� WUDFWLRQ� DQG� ODERXU� UH�
TXLUHPHQWV� IRU� ODQG� SUHSDUDWLRQ�� VDYLQJV� LQ� IXHO�
DQG�ODERXU�FRVWV�DPRQJ�RWKHUV� 

E� 0HGLXP� WR� ORQJHU-WHUP� EHQHILWV� LQFOXGH�� ,Q�
FUHDVHG� VRLO� RUJDQLF� PDWWHU�� VDYHV� RQ� LQSXWV�
�QXWULHQWV�� ODERXU���EHWWHU�FURS�HVWDEOLVKPHQW�� UH�
GXFHG�FURS�SURGXFWLRQ�FRVWV��LQFUHDVHG�ELRORJLFDO�
DFWLYLW\��LQFUHDVHG�DQG�PRUH�VWDEOH�FURS�\LHOGV� 

³7KH�&$)0�SURMHFW�VHHNV�WR�DGGUHVV�WKH�HIIHFWV�RI�
GURXJKW�EHLQJ�H[SHULHQFHG�LQ�=DPELD�WKURXJK�

ORRN-DQG-OHDUQ�VHVVLRQV´ 3URSRVHG�&$)0�H[SHULPHQWDO�IDUP�RXWORRN�DV�LQ�0D\����� 
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&OLPDWH�&KDQJH 

&OLPDWH�FKDQJH�UHIHUV�WR�VLJQLILFDQW�FKDQJHV�LQ�JOREDO�
WHPSHUDWXUH�� SUHFLSLWDWLRQ�� ZLQG� SDWWHUQV� DQG� RWKHU�
PHDVXUHV�RI�FOLPDWH�WKDW�RFFXU�RYHU�VHYHUDO�GHFDGHV�RU�
ORQJHU�� (YLGHQFH� VXJJHVWV� WKDW� PDQ\� RI� WKHVH� H[�
WUHPH FOLPDWH� FKDQJHV DUH� FRQQHFWHG� WR� ULVLQJ� OHYHOV�
RI� FDUERQ� GLR[LGH� DQG� RWKHU� JUHHQKRXVH� JDVHV� LQ� WKH�
HDUWK¶V�DWPRVSKHUH��0RUH�RIWHQ�WKDQ�QRW��WKH�UHVXOW�RI�
FOLPDWH� FKDQJH� DUH� FDXVHV� RI� KXPDQ� DFWLYLWLHV�� 7KH�
HIIHFWV� RI� FOLPDWH� FKDQJH� DUH� EHLQJ� IHOW� DQG� H[SHUL�
HQFHG� E\� QHDUO\� DOO� FRXQWULHV� LQ� VXE-6DKDUD� $IULFD�
�66$��� PRVWO\� IORRGV� DQG� SHUVLVWHQW� RU� UHRFFXUULQJ�
GURXJKWV�� /DWHO\�� F\FORQHV� �HOQLQR�� LGDL�� KDYH� EHHQ�
H[SHULHQFHG�LQ�66$��D�SKHQRPHQRQ�WKDW�KDG�QRW�EHHQ�
ZLWQHVVHG�IRU�FHQWXULHV��,Q�6RXWKHUQ�$IULFD��WKHUH�KDYH�
EHHQ� DOWHUQDWLQJ� VHDVRQV� RI� IORRGV� DQG� GURXJKWV�� DQG�
WKHVH� FDODPLWLHV� KDYH� FDXVHG� XQZDUUDQWHG� IRRG� DQG�
ILEUH� VKRUWDJHV� WR� KXPDQV� DQG� DQLPDOV�� UHVSHFWLYHO\��
7R� EUDFH� XS� IRU� WKHVH� FKDOOHQJHV�� IDUPLQJ� V\VWHPV�
PXVW� EH� WUDQVIRUPHG� WR� VXLW� WKH� SUHYDLOLQJ� FOLPDWLF�
FKDQJHV��7KHUHIRUH��IDUPHUV�PXVW�DGRSW�VRPH�FOLPDWH�
DGRSWHG�IDUPLQJ�WHFKQLTXHV���ZKLFK�DUH�RI�D�SRWHQWLDO�
EHQHILW�WR�WKH�IDUPHUV�DQG�WKHLU�QDWLRQV�DW�ODUJH�� 

&OLPDWH� FKDQJH� DGDSWDWLRQ� UHIHUV� WR� WKH� DGMXVWPHQWV�
VRFLHWLHV�RU�HFRV\VWHPV�PDNH� WR� OLPLW� WKH�DGYHUVH�HI�
IHFWV� RI� FOLPDWH� FKDQJH� RU� WR� WDNH� RSSRUWXQLWLHV� SUR�
YLGHG�E\�D�FKDQJLQJ�FOLPDWH��$GDSWDWLRQ�UDQJHV�IURP�
IDUPHUV� SODQWLQJ�PRUH GURXJKW-UHVLVWDQW� FURSV�� WDNLQJ�
XS�QHZ�IDUPLQJ�PHWKRGV��MXVW�WR�PHQWLRQ�D�IHZ��$V�D�
UHVXOW��IDUPHUV�DUH�QRZ�EHLQJ�HQFRXUDJHG�WR�DGRSW�WKH�
QRYHO� IDUPLQJ� WHFKQRORJLHV� FDSDEOH�RI�PLWLJDWLQJ� WKH�
FOLPDWLF�DGYHUVLWLHV��7KH�WHFKQRORJLHV�WKDW�FRQIRUP�WR�
FOLPDWH�FKDQJH�WR�LQFUHDVH�SURGXFWLRQ�DQG�SURGXFWLYL�
W\�LV�WKH�ZD\�WR�JR��DQG�WKLV�LV�ZKDW�WKH�&$)0�SURMHFW�
LV�DGYRFDWLQJ�IRU��)RU�VXFK�DQ�LQWHUYHQWLRQ��WKH�&$)0�
SURMHFW� -� WR� VXFFHHG� WKH� JRYHUQPHQW� LQWHUYHQWLRQV� -�
IDUPLQJ�VWDNHKROGHUV��DQG�WKH�IDUPHUV�DW�ODUJH�KDYH�WR�
FRPH� DQG�ZRUN� WRJHWKHU� WR� DFKLHYH� WKH� LQWHQGHG� RE�
MHFWLYHV�DQG�HQVXUH�IRRG�VHFXULW\�IRU�WKH�QDWLRQ�� 

 

 

&OLPDWH�&KDQJH�LQ�=DPELD 

&OLPDWH�SURMHFWLRQV�VSHFL¿F� WR�=DPELD�IRU� WKH�SHULRG�
����-����� LQGLFDWH� WKDW� WKH� FRXQWU\� ZLOO� H[SHULHQFH�
VKLIWLQJ� UDLQIDOO� SDWWHUQV� DQG� ULVLQJ� WHPSHUDWXUHV��
'L൵HUHQW� FOLPDWH�PRGHOV� SURGXFH� YDU\LQJ� UHVXOWV� IRU�
UDLQIDOO��:KLOH� FOLPDWH�PRGHOV� GR� QRW� DJUHH� RYHU� WKH�
PDJQLWXGH� RI� FKDQJHV� LQ� UDLQIDOO� SDWWHUQV� RYHU� WKH�
FRPLQJ�GHFDGHV�� WKHUH� LV� FRQVLGHUDEOH� FRQVHQVXV� WKDW�
WKH� FRXQWU\�ZLOO� EH� KRWWHU� WKDQ� LW� LV� QRZDGD\V��2Q� D�
EULJKWHU�VLGH��FOLPDWH�SURMHFWLRQV�UHVXOWV�IRU�WKH�UHJLRQ�
VKRZ�WKDW�=DPELD�ZLOO�EH�WKH�OHDVW�D൵HFWHG�FRXQWU\�LQ�
WKH�UHJLRQ��7KLV�SURYLGHV�DQ�RSSRUWXQLW\�IRU�=DPELD�WR�
WDS� LQWR� H[SRUW� PDUNHWV� WR� VXSSO\� YDULRXV� FURSV� WR�
GH¿FLW�FRXQWULHV��+RZHYHU��WKLV�FDQ�RQO\�EH�UHDOL]HG�LI�
DJULFXOWXUDO�SROLFLHV�DUH�ULJKW�DQG�SUHGLFWDEOH��SROLFLHV�
WKDW�PLWLJDWH�FOLPDWH�FKDQJH�HIIHFWV�VXFK�DV�FRQVHUYD�
WLRQ�DJULFXOWXUH�WHFKQLTXHV�� 

$QDO\VLV� RI� FURS� VHQVLWLYLW\� WR� FOLPDWH� VKRFNV� VKRZV�
WKDW�PDL]H�ZLOO�EH�DPRQJ�WKH�PRVW�QHJDWLYHO\-D൵HFWHG�
FURSV�ZLWK� VLJQL¿FDQW� \LHOG� UHGXFWLRQV� GXH� WR� DQWLFL�
SDWHG� IXWXUH� FOLPDWH� SDWWHUQV�� 7KLV� KDV� LPSOLFDWLRQV�
IRU�SROLF\�DQG�UHTXLUHV�WKH�FRXQWU\�WR�LPSOHPHQW�SROL�
FLHV�DQG�SURJUDPV�WKDW�VXSSRUW�VPDOOKROGHU�IDUPHUV�WR�
GLYHUVLI\�LQ�RUGHU�WR�DGDSW�WR�FOLPDWH�FKDQJH��,Q�WHUPV�
RI�DGDSWDWLRQ��VPDOOKROGHU�IDUPHUV�DUH�OLNHO\�WR�PRYH�
DZD\� IURP� WKH� FXUUHQW� FURSSLQJ� SDWWHUQ� RI� XWLOL]LQJ�
PRUH� ODQG� ZLWK� ORZ� SURGXFWLYLW\� RXWSXW�� WR� JURZLQJ�
PRUH�K\EULGV�DQG�RWKHU�GURXJKW-WROHUDQW�FURS�YDULHWLHV�
ZLWK�KLJK�\LHOGLQJ�SRWHQWLDO��+RZHYHU��WKHVH�VWUDWHJLHV�
ZLOO�RQO\�SDUWLDOO\�PLWLJDWH�WKH�H൵HFWV�RI�FOLPDWH�YDULD�
ELOLW\�DQG�FKDQJH��7KHUHIRUH�� WKLV�UHTXLUHV�ODUJH-VFDOH�
DGDSWDWLRQ�PHDVXUHV� VXFK�DV�KHDW-WROHUDQW� VHHG�YDULH�
WLHV�� DJULFXOWXUDO� LQYHVWPHQWV� LQ� UHVHDUFK� DQG� H[WHQ�
VLRQ�� DQG� SROLFLHV� WR� UHGXFH� ULVNV� IRU� VPDOOKROGHU�
IDUPHUV� DQG� HQKDQFH� WKHLU� DGDSWLYH� FDSDFLWLHV� �H�J���
ZHDWKHU� LQGH[-EDVHG� LQVXUDQFH�� DFFHVV� WR� FUHGLW��
�2PXOR�	�.XPHK���������� 

 

1Omulo, G. and Kumeh, E. M. (2020) ‘Farmer-to-farmer digital network as 

a strategy to strengthen agricultural performance in Kenya: A research note on 

“Wefarm” platform’, Technological Forecasting & Social Change, 158, pp. 

120–120.  
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%0(/�%LODWHUDO�&RRSHUDWLRQ�3URMHFW 

7 KURXJK�WKH�ELODWHUDO�FRRSHUDWLRQ�SURMHFW��WKH�*HU�PDQ� )HGHUDO� 0LQLVWU\� RI� )RRG� DQG� $JULFXOWXUH�

�%0(/���LQ�FRRSHUDWLRQ�ZLWK�WKH�=DPELDQ�0LQLVWU\�RI�

$JULFXOWXUH� �0R$���KDV�EHHQ�VXSSRUWLQJ� WKH�GHYHORS�

PHQW�RI�WKH�=DPELDQ-*HUPDQ�$JULFXOWXUDO�.QRZOHGJH�

DQG�7UDLQLQJ�&HQWUH��$.7&��VLQFH�������0DQ\�=DP�

ELDQ� IDUPHUV� DUH� FXUUHQWO\� XQDEOH� WR� H[SORLW� WKHLU� GH�

YHORSPHQW�SRWHQWLDO�GXH�WR�LQDGHTXDWH�WHFKQRORJ\�DQG�

ODFN�RI�WHFKQLFDO�DQG�EXVLQHVV�NQRZOHGJH��7KH�$.7&�

DGGUHVVHV� WKHVH�SRWHQWLDOV�DQG�FKDOOHQJHV�� ,W�SURYLGHV�

NQRZOHGJH�RQ�WKH�XVH�RI�PRGHUQ�DJULFXOWXUDO�WHFKQRO�

RJ\��LQSXWV�DQG�JRRG�IDUP�PDQDJHPHQW�SUDFWLFHV�IRU�D�

VXVWDLQDEOH� LQFUHDVH� LQ� FHUHDO� �ZKHDW��� VR\D�EHDQ�DQG�

SRWDWR� SURGXFWLRQ� DV� ZHOO� DV� SURWHFWLQJ� QDWXUDO� UH�

VRXUFHV�DW�WKH�VDPH�WLPH� 

7KXV��WKH�DFWLYLWLHV�RI�WKH�$.7&�DUH�ZHOO�OLQNHG�WR�WKH�

REMHFWLYHV� RI� WKH� =DPELDQ� QHZ� QDWLRQDO� DJULFXOWXUDO�

SROLF\�� LQFUHDVHG� DJULFXOWXUDO� SURGXFWLRQ� DQG� SURGXF�

WLYLW\�� VWUHQJWKHQHG� FDSDFLWLHV� RI� DJULFXOWXUDO� WUDLQLQJ�

LQVWLWXWLRQV� DQG� SURPRWLRQ� RI� VXVWDLQDEOH� XVH� RI� ODQG�

DQG�WKHLU�QDWXUDO�UHVRXUFHV� 

,Q�WKH�VHFRQG�SURMHFW�SKDVH��WKH�SURMHFW�DLPV�WR�FUHDWH�

D� EURDGHU� LPSDFW� �H�J�� WKURXJK� QDWLRQDO� HGXFDWLRQDO�

LQVWLWXWLRQV�DQG�WKH�QDWLRQDO�DGYLVRU\�VHUYLFH��WKURXJK�

WKH�LQWHQVLYH�LQYROYHPHQW�RI�OHFWXUHV��VWDWH�DJULFXOWXU�

DO�DGYLVRUV�DQG�RWKHU�PXOWLSOLHUV�LQ�WKH�WUDLQLQJ�DFWLYL�

WLHV�� 7KH� FHQWUH� RIIHUV� D�PL[� RI� WKHRUHWLFDO�� SUDFWLFDO�

WUDLQLQJ�DQG�GHPRQVWUDWLRQV�RQ�VXVWDLQDEOH�SURGXFWLRQ�

PHWKRGV� DQG� WKH� SURIHVVLRQDO� XVH� RI� DJULFXOWXUDO�PD�

FKLQHU\�IRU�DJULFXOWXUDO�VSHFLDOLVW�DQG�DJULFXOWXUDO�VHU�

YLFH� SURYLGHUV�� 7KURXJK� WKHVH� DFWLYLWLHV�� WKH� SURMHFW�

DLPV�WR�LQFUHDVH�WKH�WHFKQLFDO�DQG�PDQDJHULDO�VNLOOV�RI�

WKH�WDUJHW�JURXSV�DQG�FRQWULEXWH�WR�WKH�VXVWDLQDEOH�GH�

YHORSPHQW�DQG�PRGHUQL]DWLRQ�RI�WKH�=DPELDQ�DJULFXO�

WXUH�� 7KLV� IRUHVDZ� WKH� ELUWK� RI� WKH�&$)0� SURMHFW� LQ�

WKH���������VHDVRQ� 

7KH�=DPELDQ�0LQLVWU\�RI�$JULFXOWXUH�HPSKDVL]HV� WKH�

LPSRUWDQFH� RI� D� FRPSHWLWLYH� DJULFXOWXUDO� VHFWRU� DQG�

LQFUHDVHG� \LHOGV� WKURXJK�PHFKDQL]DWLRQ��7KHUHIRUH�� LW�

KDV� H[SUHVVHG� LQWHUHVW� WR� FROODERUDWH�ZLWK� WKH�$.7&�

LQ�WKH�WUDLQLQJ�RI�LWV�DJULFXOWXUDO�DGYLVRUV�LQ�DJULFXOWXU�

DO� WHFKQRORJ\�� 7KH� JRYHUQPHQW� JLYHV� LPSRUWDQFH� WR�

NQRZOHGJH� WUDQVIHU� UHJDUGLQJ�VRLO� FRQVHUYDWLRQ�PHWK�

RGV��FRQVHUYDWLRQ�DJULFXOWXUH��WKURXJK�WKH�$.7&��7KH�

DFWLYLWLHV� RI� WKH� SURMHFW� ZLOO� EH� VWULFWO\� OLQNHG� WR� WKH�

SODQV� DQG� DFWLYLWLHV� RI�=DPELDQ� DJULFXOWXUDO� GHYHORS�

PHQW�VWUDWHJLHV�LQ�RUGHU�WR�HQVXUH�D�KLJK�GHJUHH�RI�DF�

FHSWDQFH�DQG�VXSSRUW�RI�WKH�=DPELDQ�SDUWQHUV�� 

&RRSHUDWLRQ�ZLWK�8QLYHUVLW\�RI�+R�
KHQKHLP��8R+� 

7KH�RYHUDOO�REMHFWLYH�RI�WKH�FROODERUDWLRQ�EHWZHHQ�WKH�

$.7&�DQG�WKH�*HUPDQ�8QLYHUVLW\�RI�+RKHQKHLP�LV�WR�

FDUU\� RXW� DQ� H[SHULPHQW� RQ�PHFKDQL]HG� FRQVHUYDWLRQ�

DJULFXOWXUH� �0&$��DQG� IXUWKHU� VKRZ� WKURXJK� WUDLQLQJ�

DQG�ILHOG�GHPRQVWUDWLRQV�KRZ�WKLV�KHOSV�WR�UHGXFH�FOL�

PDWH-UHODWHG� \LHOG� ORVVHV�ZKLOH�HQVXULQJ�JRRG� LQYHVW�

PHQW� UHWXUQ� DPRQJ�PDUNHW-RULHQWHG� IDUPHUV� LQ� =DP�

ELD��7KLV� LV� LQ� OLQH�ZLWK� WKH�$.7&¶V�SURMHFW�DLP�DQG�

JRDO� WR�WUDLQ�PDUNHW-RULHQWHG�IDUPHUV�DQG�RWKHU� WDUJHW�

JURXSV�RQ�FOLPDWH-DGDSWHG�IDUPLQJ�V\VWHPV�DV�D�PHDV�

XUH�DJDLQVW�VHYHUH�FOLPDWH�FKDQJH�HIIHFWV��7KH�SURSR�

QHQWV�RI� WKH�RQ-IDUP�H[SHULPHQW�DUH�H[SHFWHG� WR� ILQG�

UHOHYDQFH� DPRQJ� VPDOO-VFDOH�� PDUNHW-RULHQWHG� DQG�

ODUJH-VFDOH� IDUPHUV� DFURVV� =DPELD� DQG� RWKHU� 6XE-

6DKDUD�$IULFDQ� FRXQWULHV�� 7KH� SURMHFW¶V� ILUVW� \HDU� UH�

VXOWV����������VHDVRQ��ZLOO�EH�GLVFXVVHG�LQ�WKH�IROORZ�

LQJ�VHFWLRQV�� 

 

³7KH�FROODERUDWLRQ�EHWZHHQ�WKH�$.7&�DQG�WKH�8QL�
YHUVLW\�RI�+RKHQKHLP�LQ�*HUPDQ\�LV�WR�FDUU\�RXW�DQ�
H[SHULPHQW�RQ�0HFKDQL]HG�&RQVHUYDWLRQ�$JULFXOWXUH��

0&$´ 
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8 QGHU� WKH� DIRUH-PHQWLRQHG� FROODERUDWLRQ�� WKH� UHVHDUFK� WHDP� IURP� WKH�8QLYHUVLW\� RI�+RKHQKHLP� FRQWULEXWHV�

H[SHUWLVH�LQ�DJULFXOWXUDO�HQJLQHHULQJ��3URI��'U��.DUOKHLQ]�.|OOHU�DQG�0U��*RGIUH\�2PXOR���DJULFXOWXUDO�HFR�

QRPLFV�DQG�LQVWLWXWLRQDO�GHYHORSPHQW��3URI��'U�5HJLQD�%LUQHU�DQG�'U��7KRPDV�'DXP���8QGHU�WKH�VXSHUYLVLRQ�RI�

3URI��'U��.DUOKHLQ]�.|OOHU�DQG�3URI��'U��5HJLQD�%LUQHU�� WKH�3K'�&DQGLGDWH��0U��*RGIUH\�2PXOR�� LV� WKH�OHDG�UH�

VHDUFKHU�RI�WKH�&$)0�SURMHFW��3URI��'U�.|OOHU�DQG�3URI��'U��%LUQHU�YLVLWHG�WKH�$.7&�SURMHFW�DQG�DOVR�KDG�WKH�RS�

SRUWXQLW\�WR�SDUWLFLSDWH�LQ�WKH�&$)0�SURMHFW�ILHOG�GD\�RQ���WK�)HEUXDU\�������ZKHUH�WKH\�FRQGXFWHG�D�FORVHG�VHV�

VLRQ�RQ�0&$�ZLWK�VRPH�VWDNHKROGHUV�GXULQJ�WKH�ILHOG�GD\� 

  

3URI��'U��.DUOKHLQ]�.|OOHU�GHOLYHULQJ�D� OHFWXUH� LQ�D�FORVHG�VHV�
VLRQ�GXULQJ�WKH�ILHOG�GD\�RQ���WK�)HEUXDU\����� 

3URI��'U��5HJLQD�%LUQHU�GHOLYHULQJ�D�OHFWXUH�LQ�D�FORVHG�VHVVLRQ�
GXULQJ�WKH�ILHOG�GD\�RQ���WK�)HEUXDU\����� 

 
0U�*RGIUH\�2PXOR�JLYLQJ�D�SUHVHQWDWLRQ�WR�WKH�JXHVW�RI�KRQRU�DQG�GHOHJDWHV�GXULQJ�WKH�&$)0�SURMHFW�ILHOG�GD\�RQ���WK�)HEUXDU\������ 
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����&OLPDWH�$GDSWHG�)DUPLQJ�0HWKRG-3URMHFW 

3URMHFW�*RDO 

7KH� SURMHFW¶V� JRDO� LV� WR� PDNH� VXUH� WKDW� PDUNHW-
RULHQWHG� IDUPHUV� DUH� FDSDEOH� RI� SUDFWLFLQJ� FOLPDWH-
DGDSWHG� FRQVHUYDWLRQ� WLOODJH� PHWKRGV� LQ� LUULJDWLRQ�
DQG�LQ�GU\ODQG�IDUPLQJ�RQ�WKHLU�RZQ�ODQG�� 

7KH�SODQQHG�UHVXOWV�FRQVWLWXWH��� 

· &OLPDWH�DGDSWHG�FXOWLYDWLRQ�PHWKRGV�RI�FRQVHU�
YDWLRQ�DQG�FRQYHQWLRQDO�WLOODJH�KDYH�EHHQ�GH�
YHORSHG�DQG�GHPRQVWUDWHG� 

· ,QWHUHVWHG�IDUPHUV�KDYH�H[SDQGHG�WKHLU�
NQRZOHGJH�RI�WKH�XVH�RI�FOLPDWH-DGDSWHG�FRQ�
YHQWLRQDO�DQG�FRQVHUYDWLRQ�WLOODJH�WHFKQLTXHV�
WKURXJK�GHPRQVWUDWLRQV�DQG�WUDLQLQJ�� 

· 7KH�WHVW�UHVXOWV�KDYH�EHHQ�PDGH�DYDLODEOH�WR�D�
EURDG�JURXS�RI�ORFDO�IDUPHUV�DQG�SROLF\PDNHUV� 

7DUJHW�*URXSV 

7KH� WDUJHW� JURXS� RI� WKH� SURMHFW� DUH� PHGLXP-VL]HG�
PDUNHW-RULHQWHG� DJULFXOWXUDO� IDUPHUV�� ZKR� DOUHDG\�
KDYH�D�ORZ�GHJUHH�RI�PHFKDQL]DWLRQ�RU�LQWHQG�WR�DF�
TXLUH� VLPSOH� HTXLSPHQW� IRU� DJULFXOWXUH�� 7KHVH� 
PDUNHW-RULHQWHG�IDUPHUV�DUH�WR�EH�HQDEOHG�E\�WUDLQLQJ�
PHDVXUHV�DQG�¿HOG�GHPRQVWUDWLRQV�WR�DSSO\�FOLPDWH-
DGDSWHG� FRQVHUYDWLRQ� WLOODJH� PHWKRGV� RQ� WKHLU� RZQ�
ODQG� 

$QRWKHU�WDUJHW�JURXS�LV�WKH�SURIHVVLRQDO�DQG�PDQDJH�
PHQW�SHUVRQQHO�DV�ZHOO�DV�VFLHQWL¿F�VWDII�IURP�HGXFD�
WLRQDO�LQVWLWXWLRQV��ZKLFK�ZRXOG�OLNH�WR�GHYHORS�WKHLU�
NQRZOHGJH� RI� FOLPDWH-DGDSWHG� FRQVHUYDWLRQ� WLOODJH�
PHWKRGV��LQ�RUGHU�WR�SDVV�LW�RQ�WR�VWXGHQWV�DQG�SDUWLF�
LSDQWV� RI� WUDLQLQJ� FRXUVHV�� 7KLV� JURXS� SOD\V� DQ� LP�
SRUWDQW�UROH�RI�PXOWLSOLHUV� 

,Q� DGGLWLRQ��SROLWLFDO�GHFLVLRQ-PDNHUV�DUH�DOVR�D� WDU�
JHW�JURXS�RI�WKH�SURMHFW��7KHVH�KDYH�EHHQ�LQYLWHG�WR�
¿HOG� GHPRQVWUDWLRQV� WR� OHDUQ� DERXW� WKH� EHQH¿WV� RI�
FOLPDWH-DGDSWHG�FRQVHUYDWLRQ�IDUPLQJ�PHWKRGV��7KLV�
LV� WR�DGGUHVV�D� ODUJH��QDWLRQZLGH�JURXS�RI� LQWHUHVWHG�
IDUPHUV��7KURXJK�WKH�EX\-LQ�RI�WKLV�LQIOXHQWLDO�JURXS��
SROLFLHV�WR�DGRSW�FRQVHUYDWLRQ�WLOODJH�PHWKRGV�FDQ�EH�
GUDIWHG�IRU�DGRSWLRQ�E\�IDUPHUV� 

&RQVHUYDWLRQ�$JULFXOWXUH��&$� 

&$� FDQ� EH� GHILQHG� DV� DQ� DJURQRPLF� SUDFWLFH� IRU�
JURZLQJ� FURSV� ZLWKRXW� GLVWXUELQJ� WKH� VRLO� WKURXJK�
WLOODJH�� 7KH� REMHFWLYHV� RI�&$� LQFOXGHV� FRQVHUYDWLRQ�
RI� VRLO�� LPSURYHPHQW� RI� VRLO� VWUXFWXUH�� RUJDQLF�PDW�
WHU�� QXWULHQWV�� ZDWHU� VWRULQJ� FDSDFLW\�� HWF�� EXW� DOVR�
VDYLQJV�LQ�PRQH\��ODERXU��WLPH�DQG�LQSXWV��H�J��IXHO�� 

$��0DQXDO�6\VWHP�–�IRU�IDUPHUV�ZLWKRXW�DFFHVV�WR�
GUDXJKW�SRZHU�� 

7KLV� LV� KLJKO\� ODERULRXV� DV� DOO� RSHUDWLRQV� DUH� GRQH�
PDQXDOO\�� $OWKRXJK� WKH� EHQHILWV� RI� &$� FDQ� EH�
DFKLHYHG��WKH�IDUPHU�LV�OLPLWHG�WR�FXOWLYDWLQJ�D�VPDOO�
DUHD�RI�ODQG� 

3ODQWLQJ�EDVLQV 

· 'LJ�PDQXDOO\�ZLWK�D�KRH�GXULQJ�WKH�ZLQWHU�SHULRG� 

· %DVLQV�VKRXOG�EH���FP�[���FP�DQG���FP�GHHS� 

· ,Q-URZ�DQG�LQWHU-URZ�VSDFLQJ�GHSHQGV�RQ�WKH�
IDUP¶V�DJUR-HFRORJLFDO�UHJLRQ�RU�QDWXUDO�UHJLRQ� 

· 6KRXOG�EH�PDGH�LQ�WKH�VDPH�SODFH�HDFK�\HDU� 

· (QDEOH�IDUPHUV�WR�SODQW�WKH�FURS�DIWHU�WKH�ILUVW�HI�
IHFWLYH�UDLQV�ZKHQ�EDVLQV�KDYH�FDSWXUHG�UDLQZDWHU�
DQG�GUDLQHG�QDWXUDOO\�� 

· (QKDQFH� WKH�FDSWXUH�RI�ZDWHU� IURP�WKH�ILUVW� UDLQV�
DQG�HQDEOH�WKH�SUHFLVH�DSSOLFDWLRQ�RI�ERWK�RUJDQLF�
DQG� LQRUJDQLF� IHUWLOL]HU� DV� LW� LV� DSSOLHG� GLUHFWO\�

LQWR�WKH�EDVLQ�DQG�QRW�EURDGFDVWHG͘ 

%��$QLPDO�'UDXJKW�3RZHU��$'3� 

$QLPDO� GUDXJKW� SRZHU� LV� XVHG� IRU� WKH� IDUP� RSHUD�
WLRQV��PDLQO\�WLOOLQJ�WKH�ODQG� 

L��6HHGLQJ�EHKLQG�ULSSHU�OLQHV 

· ,I�WKH�DQLPDOV�DUH�QRW�LQ�JRRG�VKDSH��WKLV�ZLOO�DI�
IHFW�WKH�DUHD�RI�ODQG�WR�EH�FXOWLYDWHG� 

· 5LSSLQJ�RSHQ�IXUURZV�IRU�PRLVWXUH�FDSWXUH�DQG�
EUHDN�VXSHUILFLDO�FRPSDFWHG�OD\HUV�RI�VRLO� 

· 5LS�OLQHV�DUH�RSHQHG�DW�D�URZ�VSDFLQJ�RI����RU����
FP��IRU�PDL]H��DQG�VKRXOG�EH�DOLJQHG�DORQJ�WKH�
FRQWRXU� 
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LL��$QLPDO�GUDZQ�GLUHFW�VHHGHUV 

· $UH�GHVLJQHG�WR�VHHG�LQWR�PXOFKHG�FXOWLYDWHG�VRLO� 

· +DYH�VHSDUDWH�VHHG�DQG�IHUWLOL]HU�ELQV�DQG�D�FXWWLQJ�
GLVF��FRXOWHU���7KH�FRXOWHU�FXWV�WKURXJK�WKH�UHVLGXH��
D�ULSSHU�WLQH�RSHQV�D�IXUURZ��WKHQ�IHUWLOL]HU�DQG�VHHG�
DUH�SODFHG�LQ�WKH�IXUURZ�–�DOO�LQ�D�VLQJOH�RSHUDWLRQ� 

· $UH�PDQXIDFWXUHG�IRU�ERWK�R[HQ�DQG�GRQNH\V� 

· 3URYLGH�IDVW�DQG�HIILFLHQW�RSHUDWLRQ�–�EXW�QRW�YLDEOH�
IRU�FRPPHUFLDO�ELJJHU�ODQG�DUHDV��� 

&��0HFKDQLFDO�–�WUDFWRU-GUDZQ�V\VWHP� 

7KLV�LV�ZKHQ�IXHO-SRZHUHG�PDFKLQHV�DUH�XVHG�IRU�WLOO�

DJH��DQG�WKLV�LV�ZKDW�WKH�&$)0�SURMHFW�LV�DGYRFDWLQJ�

IRU��DQG�DGYLVLQJ�WR�IDUPHUV�WR�XVH� 

· ,QLWLDO�GHHS�SORXJKLQJ�LV�RIWHQ�QHFHVVDU\�WR�UHPRYH�
FRPSDFWHG�]RQHV� 

· 5LSSHU�WLQHV�DUH�XVHG�IRU�WKLV�SXUSRVH�DV�ZHOO�DV�IRU�
RSHQLQJ�IXUURZV�IRU�SODQWLQJ�LQWR�UHVLGXHV� 

· 'LUHFW�VHHGLQJ�SODQWHU�FDQ�EH�XVHG�ZLWK�D�FRXOWHU�LQ�
IURQW�WR�FXW�UHVLGXH��ULSSHU�WLQH�WR�RSHQ�XS�WKH�IXU�
URZ�DQG�VHSDUDWH�VHHG�DQG�IHUWLOL]HU�KRSSHUV�IRU�
SODFHPHQW�RI�VHHG�DQG�IHUWLOL]HU�–�DOO�RSHUDWLRQV�
GRQH�DW�RQFH�� 

· 'LUHFW�VHHGHUV�VWDUW�IURP�D�VLQJOH�URZ�SODQWHU�WR�ELJ�
SODQWHUV�GHSHQGLQJ�RQ�WKH�IDUPHUV�UHVRXUFH�DYDLOD�
ELOLW\�DQG�WKH�VL]H�RI�WKH�DUDEOH�ODQG�WR�EH�ZRUNHG�
RQ��� 

3ULQFLSOHV�RI�&$ 
&$�LV�D�FURS�PDQDJHPHQW�V\VWHP�EDVHG�RQ�WKH�IROORZ�
LQJ�WKUHH�SULQFLSOHV� 
 

$��0LQLPXP�VRLO�GLVWXUEDQFH� 

FRQFHQWUDWHV�RQ�WKH�SODQWLQJ�VWDWLRQ�RQO\�DQG�OHDYHV�
DERXW�����RI�WKH�VRLO�XQGLVWXUEHG� 
$GYDQWDJHV�RI�PLQLPDO�VRLO�GLVWXUEDQFH� 

· /HVV�ODERXU�DQG�WLPH�LV�GHPDQGHG�VLQFH�RQO\�D�
VPDOO�DUHD�PXVW�EH�WLOOHG�ZRUNHG�RQ� 

· 0LQLPL]HV�VRLO�H[SRVXUH�WR�HURVLRQ� 
· 6RLO�PLFURELDO�DFWLYLW\�LV�QRW�PXFK�LQWHUUXSWHG� 
 

 

 

%��2SWLPDO�FURS�FRYHU� 

&RS�UHVLGXH�FRQVLVWV�RI�GHDG�SODQW� UHVLGXHV�IURP�WKH�
SUHYLRXV� FURSV�� LQFOXGLQJ� JUHHQ� PDQXUH� DQG� FRYHU�
FURSV��6RLO�FRYHU�LV�RQH�RI�WKH�FUXFLDO�IDFWRUV�HQVXULQJ�
FRQVHUYDWLRQ�DJULFXOWXUH� 

%HQHILWV�RI�VRLO�VXUIDFH�UHVLGXH�FRYHU�� 

8VXDOO\��DW�OHDVW�����RI�WKH�FURSSHG�VXUIDFH�PXVW�EH�
FRYHUHG�E\�UHVLGXH�� 

· /HVV�VRLO�HURVLRQ� 

· ,PSURYHV�VRLO�VWUXFWXUH��WH[WXUH��DQG�QXWULWLRQDO�YDO�
XH�RI�WKH�VRLO� 

· ,PSURYHV�ZDWHU�KROGLQJ�FDSDFLW\�DQG�SHUFRODWLRQ� 

· 5HGXFHV�ZDWHU�HYDSRUDWLRQ�� 

· :HHG�VXSSUHVVLRQ��WKHUHIRUH�UHGXFLQJ�FURS-ZHHG�
QXWULHQW�FRPSHWLWLRQ� 

· 0RUH�ELRORJLFDO�DFWLYLW\�LQ�WKH�VRLO� 
 

&��&URS�5RWDWLRQ� 

$�FURS�URWDWLRQ�LV�D�VHULHV�RI�GLIIHUHQW�FURSV�SODQWHG�LQ�
WKH� VDPH� ILHOG� IROORZLQJ� D� GHILQHG� RUGHU� H�J��PDL]H-
FRWWRQ-VXQ� KHPS�� VR\D� EHDQ-ZKHDW� RU� PDL]H-VR\D�
EHDQ� 

$GYDQWDJHV�RI�FURS�URWDWLRQ� 

· 'LIIHUHQW� FURSV� KDYH� GLIIHUHQW� URRWLQJ�IHHGLQJ� V\V�
WHPV�� 7KLV� HQDEOHV� GHHS� URRWHG� FURSV� WR� EHQHILW�
PXFK�IURP�QXWULHQWV�OHIW�E\�VKDOORZ�URRWHG�FURSV� 

· 5HGXFH�SHVWV�DQG�GLVHDVHV�LQ�WKH�FURSSLQJ�V\VWHP� 

· ,QFUHDVHG�FURS�SURGXFWLRQ�DQG�\LHOG�SRWHQWLDO� 

· +DYLQJ� D� OHJXPH� FURS� LQ� WKH� URWDWLRQ� ZLOO� EHQHILW�
WKH�IROORZLQJ�FURS�WR�WDNH�XS�WKH�QLWURJHQ�IL[HG�E\�
WKH�OHJXPH�FURS� 

· 6LQFH� WKH� OHJXPH� IL[HV� DWPRVSKHULF� QLWURJHQ� LQWR�
WKH�VRLO�WKLV�WKHQ�UHGXFHV�LQSXW�FRVWV�RQ�WKH�IROORZ�
LQJ�FURS�RQ�QLWURJHQ�GHPDQG� 

0DQDJHPHQW�7HFKQLTXHV 

)DUPLQJ� LQYROYHV� D� ORW� RI� IDFWRUV� WKDW� FRQWULEXWH� WR�
DFKLHYLQJ� WKH�GHVLUHG�UHVXOWV�DW� WKH�HQG��0DQDJHPHQW�
LV�RQH�RI�WKH�IDFWRUV�RI�SURGXFWLRQ��DPRQJ�WKHP�ODQG��
FDSLWDO�DQG�ODERXU�� 
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0DQDJHPHQW�LQYROYHV�WKH�ULJKW�FKRLFH�RI�FURSV�WKDW�

D�IDUPHU�ZDQWV�WR�JURZ��WKH�YDULHWLHV��ODQG�SUHSDUD�

WLRQ�� SODQW� VSDFLQJ� IRU� RSWLPXP� SODQW� SRSXODWLRQ�

DQG�\LHOG��SODQWLQJ�WLPH��ZHHG�DQG�SHVW�FRQWURO�DQG�

WKH�PHWKRGV�XVHG�IRU�SODQW�SURWHFWLRQ��ZKHQ�WR�KDU�

YHVW�DQG�FRQWUROOLQJ�SRVW-KDUYHVW�ORVVHV��,W�LV�DGYLVD�

EOH� WKDW��EHIRUH�HPEDUNLQJ�RQ�DQ\�IDUPLQJ�DFWLYLW\��

ILHOG� VRLO� VDPSOLQJ�EH�GRQH� ILUVW��7KLV�SURYLGHV� WKH�

QXWULHQW�VWDWXV�RI�WKH�VRLO��JLYLQJ�WKH�PDMRU�QXWULHQWV�

LQKHUHQW��YLV��QLWURJHQ��1���SKRVSKRUXV��3��DQG�SRW�

DVK��.��LQFOXGLQJ�RWKHU�PLQRU�RU�WUDFH�HOHPHQWV�OLNH�

]LQF��ERURQ�HWF��7KH�NQRZOHGJH�RI� WKH� VRLO�QXWULHQW�

VWDWXV�ZLOO�JLYH�LQIRUPDWLRQ�RQ��WKH�RUJDQLF�RU�LQRU�

JDQLF� IHUWLOL]HU� UHTXLUHPHQW� SHU� XQLW� DUHD�� WKHUHE\�

VDYLQJ�RQ�WKH�LQSXW�FRVW��� 

 

0HFKDQL]HG�&RQVHUYDWLRQ�$JULFXOWXUH� 

$ V� WKH� QDPH� LPSOLHV�� WKLV� PHDQV� WKH� XVH� RI�

IDUPLQJ�LPSOHPHQWV�SXOOHG�E\�IXHO�GULYHQ�HQ�

JLQHV� 

7UDFWRUV� 

7R� DFKLHYH� PHFKDQL]HG� FRQVHUYDWLRQ� DJULFXOWXUH�

�0&$���WKH�XVH�RI�WUDFWRUV�SOD\V�D�SLYRWDO�UROH��7KH�

WUDFWRU� GRHV� WKH� SXOOLQJ� RI� GLIIHUHQW� W\SHV� RI� IDUP�

LPSOHPHQWV�PDLQO\�GXULQJ�ODQG�FOHDULQJ�ODQG�SUHSD�

UDWLRQ��SODQWLQJ��ZHHG�FRQWURO�DQG�RWKHU�IDUPLQJ�RS�

HUDWLRQV�� 7UDFWRUV� DQG� WUDFWRU� GUDZQ� LPSOHPHQWV�

HDVH� WKH� IDUPLQJ� RSHUDWLRQV�� $ERYH� DOO� WKH� XVH� RI�

WUDFWRUV� VDYHV� WLPH� RI� GRLQJ� WKH� IDUP� ZRUN�� :LWK�

WUDFWRUV�IDUPHUV�WHQG�WR�IDUP�FRPPHUFLDOO\��DV�ODUJH�

DUHDV� RI� DUDEOH� IDUPODQG� FDQ� EH� HDVLO\� FXOWLYDWHG��

7KLV� ZLOO� WKHQ� UHVXOW� LQ� KLJK� OHYHO� SURGXFWLRQ� DQG�

SURGXFWLYLW\�EHLQJ�DFKLHYHG��7KH�HFRQRPLHV�RI�VFDOH�

ZLOO�EH�HQMR\HG�E\�IDUPHUV��DV�ZKHQ�SURGXFWLRQ�LQ�

FUHDVHV� WKH� FRVW� RI� SURGXFWLRQ� GHFUHDVHV�� 7UDFWRU�

RZQHUV� FDQ� KLUH� RXW� WKHLU� IDUP�PDFKLQHU\� WR� RWKHU�

QHLJKERXULQJ�IDUPHUV��7KLV��WKHUHIRUH��PHDQV�WKDW�LQ�

WKDW�DUHD�PRUH�IDUPHUV�ZLOO�GR�WKHLU�IDUP�ZRUN�ZLWK�

PXFK�HDVH�DQG�GR�QRW� VSHQG�PXFK�RI� WKHLU� WLPH� LQ�

WKH� ILHOG��2Q� ODERXU� VDYLQJ�–�PRVW� ILHOG�RSHUDWLRQV�

GRQH� E\� D� WUDFWRU� DUH� XVXDOO\� GRQH� E\� RQH� RU� WZR�

SHRSOH�WKH�GULYHU�DQG�DQ�DVVLVWDQW��7UDFWRUV�SHUIRUP�

WKHLU�ZRUN�PRUH�HIIHFWLYHO\�DQG�HIILFLHQWO\�DV�FRP�

SDUHG� WR� MREV� GRQH� E\� KDQG� �PDQXDOO\�� DQG� RU� E\�

DQLPDOV�� 

7KHUH�DUH�PDQ\�GLIIHUHQW�PDNHV�DQG�VL]HV�RI�WUDFWRUV�

IRXQG� RQ� WKH� PDUNHW� LQ� =DPELD�� 7UDFWRUV� FDQ� EH�

IURP�DV�VPDOO�DV����KS��KRUVH�SRZHUV��WR�DV�ELJ�DV��-

ZKHHOHG� KLJK-KRUVH� SRZHUHG� W\SHV�� :KDW� FKRLFH�

DQG� VL]H� WR� EX\� GHSHQGV� RQ� WKH� DYDLODELOLW\� RI� UH�

VRXUFHV�DQG�WKH�W\SH�RI�RSHUDWLRQV�WR�EH�FDUULHG�RXW�

DW�WKH�IDUP��7UDFWRUV�VWDUW�IURP��-ZKHHO����[���WR���[�

�-ZKHHO�WUDFWRUV�� 

$GYDQWDJHV�RI�WUDFWRUV 

$OWKRXJK�WUDFWRUV�DUH�H[SHQVLYH�WR�DFTXLUH�DQG�UXQ��

WKH\�VDYH�RQ�ODERXU�DQG�WLPH��7KH�IROORZLQJ�DUH�RWK�

HU�DGYDQWDJHV�RI�D�WUDFWRU� 

L� 9HUVDWLOLW\ 

0RGHUQ� WUDFWRUV� DUH� GHVLJQHG� DQG�PDQXIDFWXUHG� WR�

RIIHU�YHUVDWLOLW\�LQ�SHUIRUPLQJ�D�ZLGH�UDQJH�RI�WDVNV��

&RPSDFW�WUDFWRUV�FDQ�DFFRPSOLVK�WDVNV�UDQJLQJ�IURP�

JDUGHQLQJ�WR�VLPSOH�IDUPLQJ�MREV��ZLWK�WKH�DELOLW\�WR�

GR� PRUH� E\� DWWDFKLQJ� YDULRXV� LPSOHPHQWV� VXFK� DV�

IURQW�ORDGHUV�RU�EDFN�KRHV� 

LL����3RZHU�DQG�GXUDELOLW\� 

7UDFWRUV� DUH� W\SLFDOO\� GHVLJQHG� ZLWK� SRZHUIXO� HQ�

JLQHV� WR� UXQ� RYHU� URXJK� WHUUDLQ� DQG� SXOO� H[WUHPHO\�

KHDY\� ORDGV��PDNLQJ� WKHP�HIIHFWLYH� LQ� WRXJK� IDUP�

LQJ� RU� ODQGVFDSH� WDVNV��0RGHUQ� WUDFWRUV� DOVR� FRPH�

ZLWK�FDVW�LURQ�IURQW�D[OHV�IRU�H[WUD�VWUHQJWK�DQG�GX�

UDELOLW\� 

���0HFKDQL]HG�&RQVHUYDWLRQ�$JULFXOWXUH��0&$� 
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LLL�����(DVH�RI�WUDQVPLVVLRQ�DQG�RSHUDWLRQ� 

0RGHUQ�WUDFWRUV�IHDWXUH�SRZHU�VKLIW�WUDQVPLVVLRQ�DQG�K\GURVWDWLF�WUDQVPLVVLRQ�WR�VLPSOLI\�RSHUDWLRQ��:KLOH�

WKHVH�WUDFWRUV�DUH�DOVR�SURYLGHG�ZLWK�SRZHU�VWHHULQJ�WR�PDNH�WXUQLQJ�PXFK�HDVLHU��DGYDQFHG�PRGHOV�KHOS�

UHGXFH�RSHUDWRU�IDWLJXH�ZLWK�H[FOXVLYH�VKLIW�FRQWUROV�DQG�DQ�DXWRPDWLFDOO\�UHVSRQVLYH�WUDQVPLVVLRQ� 

7LOODJH�0HWKRGV 

7LOODJH UHIHUV�WR�FXOWLYDWLRQ�RI�WKH�VRLO�WR�LPSURYH�SURGXFWLRQ�RI�FURSV��$�IDUPHU�FDQ�FKRRVH�IURP�D�ZLGH�

UDQJH�RI�WLOODJH�PHWKRGV�ZKHQ�SUDFWLFLQJ�0&$�GHSHQGLQJ�RQ�ZKDW�VXLWV�WKH�IDUPHU��7KH�FRPPRQO\�XVHG�

0&$�WLOODJH�PHWKRGV�DUH� 

L��������1R-WLOODJH��VORW�SODQWLQJ�� 

1R-WLOODJH��GLUHFW�GULOOLQJ�RU�GLUHFW�VHHGLQJ�DUH�DOO�WHUPV�GHVFULELQJ�WKH�VRZLQJ�RI�VHHGV�LQWR�VRLO�WKDW�KDV�QRW�

EHHQ�SUHYLRXVO\�WLOOHG�LQ�DQ\�ZD\�WR�IRUP�D�VHHGEHG��'LUHFW�GULOOLQJ�ZDV�WKH�ILUVW�WHUP�XVHG��WKH�WHUP�µQR-

WLOODJH¶�EHJDQ�LQ�1RUWK�$PHULFD��EXW�WKHUH�KDV�EHHQ�UHFHQW�VXSSRUW�IRU�WKH�WHUP�µGLUHFW�VHHGLQJ¶�EHFDXVH�RI�

WKH�DSSDUHQW�DPELJXLW\�WKDW�D�QHJDWLYH�ZRUG�OLNH�µQR¶�FDXVHV�ZKHQ�LW�LV�XVHG�WR�GHVFULEH�D�SRVLWLYH�SURFHVV� 

LL�������6WULS�WLOO�RU�]RQDO�WLOODJH�� 

6WULS�WLOODJH��RU�]RQH�WLOODJH�UHIHUV�WR�WKH�SUDFWLFH�RI�WLOOLQJ�D�QDUURZ�VWULS�DKHDG�RI��RU�ZLWK��WKH�GULOO�RSHQ�

HUV��VR�WKH�VHHG�LV�VRZQ�LQWR�D�VWULS�RI�WLOOHG�VRLO�EXW�WKH�VRLO�EHWZHHQ�WKH�VRZQ�URZV�UHPDLQV�XQGLVWXUEHG��

6WULS�WLOODJH�DOVR�UHIHUV�WR�WKH�JHQHUDO�WLOOLQJ�RI�PXFK�ZLGHU�VWULSV�RI�ODQG�DORQJ�WKH�FRQWRXU��VHSDUDWHG�E\�

ZLGH�IDOORZHG�VWULSV��DV�DQ�HURVLRQ�FRQWURO�PHDVXUH� 

LLL������5HGXFHG�RU�PLQLPXP�WLOODJH� 

0LQLPXP�WLOODJH��PLQ-WLOO�DQG�UHGXFHG�WLOODJH�DOO�GHVFULEH�WKH�SUDFWLFH�RI�UHVWULFWLQJ�WKH�DPRXQW�RI�JHQHUDO�

WLOODJH�RI�WKH�VRLO�WR�WKH�PLQLPXP�SRVVLEOH�WR�HVWDEOLVK�D�QHZ�FURS�DQG�RU�HIIHFW�ZHHG�FRQWURO�RU�IHUWLOL]D�

WLRQ��7KH�SUDFWLFH�OLHV�VRPHZKHUH�EHWZHHQ�QR-WLOODJH�DQG�FRQYHQWLRQDO�WLOODJH��0RGHUQ�SUDFWLFH�HPSKDVL]HV�

WKH�DPRXQW�RI�VXUIDFH�UHVLGXH�UHWHQWLRQ�DV�DQ�LPSRUWDQW�DLP�RI�PLQLPXP�RU�UHGXFHG�WLOODJH� 



 

������ 
������������������������������������������������������������������������������������������������������������������������������������� &OLPDWH�$GDSWHG�)DUPLQJ�0HWKRG-&$)0 

���&$)0�352-(&7�),(/'�/$<287 

 

)LJXUH����&$)0�8R+�H[SHULPHQWDO�SORWV�GHVLJQ�-�����������VHDVRQ� 

0DL]H�3ORW 

7UHDWPHQWV��&RQYHQWLRQDO�YV�&$�WLOODJH 

· %XUQLQJ���GLVF�KDUURZLQJ� 

· 5LSSLQJ�WLOODJH� 

· 'LUHFW�VHHGLQJ 

5HSOLFDWHV��7KUHH 

7RWDO�UHSOLFDWLRQV���� 

$YHUDJH�SORW�DUHD�������KD�����[������P 

5RWDWLRQ�FURS��6R\D�EHDQ 

6R\D�EHDQ�3ORW 

7UHDWPHQWV��&RQYHQWLRQDO�YV�&$�WLOODJH� 

· %XUQLQJ���GLVF�KDUURZLQJ� 

· 5LSSLQJ�WLOODJH� 

· 'LUHFW�VHHGLQJ 

5HSOLFDWHV��7KUHH 

7RWDO�UHSOLFDWLRQV���� 

$YHUDJH�SORW�DUHD�������KD�����[�����P� 

5RWDWLRQ�FURS��0DL]H 

0DL]H�VR\D�EHDQ�	�FRYHU�FURSV�3ORW 

7UHDWPHQWV 

· &RQWLQXRXV�%XUQLQJ���GLVF�KDUURZLQJ��
-�0DL]H 

· &RQWLQXRXV�GLUHFW�VHHGLQJ��-�0DL]H 

· &RQWLQXRXV�GLUHFW�VHHGLQJ�-�0DL]H��
6R\D�EHDQ�	�&RYHU�FURS 

��\HDU�&RYHU�FURS�URWDWLRQ�ZLWK�0DL]H����
	�6R\D�EHDQ 

&RYHU�FURSV��6XQ�KHPS��0LOOHW��6RUJKXP�
	�6XQIORZHU 
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�),(/'�6(7�83�-�6WHS�E\�VWHS�SURFHVV 

���%XUQLQJ�DQG�'LVFLQJ 

6WHS����/DQG�&OHDULQJ 

7KH�SORWV�ZHUH�ILUVW�FOHDUHG�RI�VKUXEV�DQG�WUHH�VWDPSV��7KLV�ZDV�
IROORZHG�E\�EXUQLQJ�RI�DQ\�SODQW�UHVLGXHV�ZLWKLQ�WKH�SORW�� 

6WHS����/DQG�3UHSDUDWLRQ 

7KH�ODQG�SUHSDUDWLRQ�ZDV�E\�GLVFLQJ�XVLQJ�D�/HPNHQ�FRPSDFW�
GLVF�KDUURZ�DW�D�GHSWK�RI���-��FP�DQG�D����+S�WUDFWRU�ZDV�
XVHG�WR�SXOO�WKH�GLVF�KDUURZ� 

6WHS����3ODQWLQJ 

3ODQWLQJ�RI�ERWK�PDL]H�DQG�VR\D�EHDQV�ZDV�GRQH�XVLQJ�D�QR�WLOO�
0DVVH\�)HUJXVRQ�3ODQWHU� �0)�/�����)RU�PDL]H�� WKH� LQWHU� URZ�
VSDFLQJ�ZDV���FP�[���FP�SHU�SODQW�VSDFH��WKH�VHHGLQJ�UDWH�ZDV�
��NJ�KD�� )RU� 6R\D� EHDQV�� WKH� LQWHU� URZ� VSDFLQJ�ZDV� ��FP� [�
�FP�SHU�SODQW�VSDFH��WKH�VHHGLQJ�UDWH�IRU�ZDV���NJ�KD� 

 

���5LSSLQJ 

6WHS����/DQG�&OHDULQJ 
7KH�SORWV�ZHUH�ILUVW�FOHDUHG�RI�VKUXEV�DQG�WUHH�VWDPSV��7KLV�ZDV�
IROORZHG�E\�UROOLQJ�GRZQ�DQ\�JUDVV�WR�DFW�DV�D�VRLO�FRYHU� 

6WHS����/DQG�3UHSDUDWLRQ 
,Q�WKH�ODQG�SUHSDUDWLRQ�VWDJH��ULSSLQJ�ZDV�GRQH�XVLQJ�D�ULSSHU�
DW�D�GHSWK�RI���-��FP 

6WHS����3ODQWLQJ 

3ODQWLQJ�RI�ERWK�PDL]H�DQG�VR\D�EHDQV�ZDV�GRQH�XVLQJ�D�QR-WLOO�
0DVVH\�)HUJXVRQ�3ODQWHU� �0)�/�����)RU�PDL]H�� WKH� LQWHU� URZ�
VSDFLQJ�ZDV���FP�[���FP�SHU�SODQW�VSDFH��WKH�VHHGLQJ�UDWH�ZDV�
��NJ�KD�� )RU� 6R\D� EHDQV�� WKH� LQWHU� URZ� VSDFLQJ�ZDV� ��FP� [�
�FP�SHU�SODQW�VSDFH��WKH�VHHGLQJ�UDWH�IRU�ZDV���NJ�KD�� 
 

͵Ǥ�'LUHFW�6HHGLQJ� 

6WHS����/DQG�&OHDULQJ 

7KH�SORWV�ZHUH�ILUVW�FOHDUHG�RI�VKUXEV�DQG�WUHH�VWDPSV��7KLV�ZDV�
IROORZHG�E\�UROOLQJ�GRZQ�DQ\�JUDVV�WR�DFW�DV�D�VRLO�FRYHU� 

6WHS����3ODQWLQJ 

3ODQWLQJ�RI�ERWK�PDL]H�DQG�VR\D�EHDQV�ZDV�GRQH�XVLQJ�D�QR-WLOO�
0DVVH\�)HUJXVRQ�3ODQWHU� �0)�/�����)RU�PDL]H�� WKH� LQWHU� URZ�
VSDFLQJ�ZDV���FP�[���FP�SHU�SODQW�VSDFH��WKH�VHHGLQJ�UDWH�ZDV�
��NJ�KD�� )RU� 6R\D� EHDQV�� WKH� LQWHU� URZ� VSDFLQJ�ZDV� ��FP� [�
�FP�SHU�SODQW�VSDFH��WKH�VHHGLQJ�UDWH�IRU�ZDV���NJ�KD� 

7KH�IROORZLQJ�DUH�WKH�WLOODJH�PHWKRGV�XVHG�LQ�WKH�&OLPDWH�$GDSWLYH�)DUPLQJ�0HWKRG��&$)0��UHVHDUFK�SURMHFW�� 

%XUQW�	�GLVF�KDUURZHG�SORW 

5LSSHG�3ORW 

'LUHFW�VHHGHG�SORW 
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,Q�RUGHU�WR�FDUU\�RXW�WKH�&$0)�SURMHFW�VXFFHVVIXOO\��WKH�IROORZLQJ�PDFKLQHU\�DQG�LPSOHPHQWV�ZHUH�XVHG�LQ�WKH�

SURMHFW��7KLV� VHFWLRQ�RXWOLQHV� WKH�PDFKLQHU\�XVHG�DQG� LWV� VSHFLILFDWLRQV��+RZHYHU��GXH� WR� VRLO� FRQGLWLRQV��D� IHZ�

PRGLILFDWLRQV�ZHUH�PDGH�RQ�WKH�LPSOHPHQWV�DV�H[SODLQHG�LQ�GHWDLOV�EHORZ�� 

75$&725 

1DPH��0DVVH\�)HUJXVRQ��0)� 

0RGHO�1XPEHU��0)���� 

 

 63(&,),&$7,216 

· (QJLQH�3RZHU�����+3 

· ��:KHHO�'ULYH 

',6&�+$552: 

1DPH��/HPNHQ�&RPSDFW�'LVF�+DUURZ� 

0RGHO�7\SH��5XELQ�� 

 63(&,),&$7,216 

· 1XPEHU�RI�'LVFV�-��� 

· :RUNLQJ�ZLGWK�-����P 

· ���+RUVH�3RZHU�UHTXLUHPHQW�����KS 
1RWH��7R�PHHW�WKH�+3�UHTXLUHPHQW�RI�WKH�'LVF�KDU�
URZ��D�����+3�WUDFWRU�ZDV�XVHG� 

5,33(5 

① ② ③ 

1DPH��0)�5LSSHU  

 63(&,),&$7,216 

· 7ZR�URZ�ULS�OLQHV 

· ���5HTXLUHG�+RUVH�3RZHU�–����+3��VHH�WUDFWRU�DERYH� 

 02',),&$7,216� 

7KH�IROORZLQJ�ZHUH�DGGHG� 

�� 7UDVK�ZKHHOV�-�WR�UHPRYH�WUDVK�DQG�EUHDN�ELJ�VRLO�
FORWV�LQ�WKH�ULS�OLQHV 

�� 'HSWK�FRQWURO�ZKHHOV�–�WR�HQVXUH�WKDW�WKH�ULSSLQJ�
GHSWK�LV�PDLQWDLQHG� 

�� 6KHDU�EROW�DQG�OHDI�VSULQJ�-�WR�SURYLGH�VRPH�VKRFN�
DEVRUSWLRQ�IRU�WKH�ULSSHU 
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3/$17(5� 

0RGHO�1DPH��5DXFK� 

7\SH��0'6������ 

63(&,),&$7,216 

· +RSSHU�6L]H�-����FP�[����FP 

· +ROGLQJ�&DSDFLW\��-�����NJ� 

· 6SUHDGLQJ�&DSDFLW\�-��-���P 

)(57,/,=(5�635($'(5 

%220�635$<(5� 

1DPH��0DVVH\�)HUJXVRQ-�1R�WLOO�SODQWHU� 

0RGHO�1XPEHU��0)�����/�� 

 63(&,),&$7,216 

· 7ZR-5RZ�SODQWHU 

· 5RZ�6SDFLQJ��-����-����FP 

· 6HHG�+RSSHU�-���NJ 

· )HUWLOL]HU�+RSSHU�-�����NJ 

 02',),&$7,216 

· 7UDVK�:KHHOV-��7KHVH�ZHUH�DGGHG�WR�UHPRYH�
WUDVK�IURP�WKH�URZV�� 

* 1RWH��7KHVH�PRGLILFDWLRQV�ZHUH�QHFHVVDU\�EH�
FDXVH�RI�WKH�VRLO�W\SH�WKDW�ZH�KDYH��LQ�RXU�ILHOGV 

1DPH��$JULRQDO� 

0RGHO�1XPEHU��%HWD�63���� 

 63(&,),&$7,216� 

· &DSDFLW\��-�����/LWUHV 

· 6SUD\LQJ�:LGWK��-����0HWHUV 

· $QWL-GULS�1R]]OH 

���0$&+,1(5<�	�,03/(0(176�86(' 
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���),567�6($621¶6�5(68/76� 

(FRORJLFDO�&RQVLGHUDWLRQV� 
8SRQ�VXFFHVVIXO�LPSOHPHQWDWLRQ�RI�WKH�ILUVW�JURZLQJ�VHDVRQ��UHVXOWV�UHJDUGLQJ�UDLQIDOO��VRLO�PRLVWXUH�FRQVHUYD�

WLRQ�DQG�VRLO�WHPSHUDWXUH�DUH�H[SODLQHG�EHORZ�� 

L�����5DLQIDOO�GDWD 

7KH�UDLQIDOO�SDWWHUQ�LQ�WKH�FHQWUDO�UHJLRQ�RI�=DPELD�KDV�UDSLGO\�FKDQJHG�LQ�WKH�SDVW�IHZ�\HDUV�PDMRUO\�GXH�WR�WKH�

HIIHFWV�RI�FOLPDWH�FKDQJH��7KH�SUHYLRXV�VHDVRQ�����������UHFRUGHG�WKH�ORZHVW�UDLQIDOO�DPRXQW��������PP��HYHU�

H[SHULHQFHG�LQ�D�VSDQ�RI�D�GHFDGH��)LJXUH�����1HYHUWKHOHVV��HYHQ�WKRXJK�WKLV�FXUUHQW�VHDVRQ���������UHFRUGHG�D�

VOLJKW�UDLQIDOO�LPSURYHPHQW��WKH�DPRXQWV�DUH�JHQHUDOO\�ORZHU�FRPSDUHG�WR�RWKHU�UHJLRQV�RU�SURYLQFHV�WKDW�UHFHLYH�

RYHU������PP�RI�UDLQIDOO�DQQXDOO\�OLNH�LQ�1RUWKHUQ�DQG�1RUWK-:HVWHUQ�SURYLQFHV�� 

 

 

 

 

 

 
 

 

LL��'DLO\�7HPSHUDWXUH�	�5DLQIDOO�GDWD 

)URP� WKH� $.7&� ZHDWKHU� VWDWLRQ�� GDLO\� GDWD� UH�

JDUGLQJ� UDLQIDOO�� WHPSHUDWXUH�� UHODWLYH� KXPLGLW\�

DQG�VRODU�UDGLDWLRQ�ZHUH�PRQLWRUHG�WKURXJKRXW�WKH�

VHDVRQ��7KH� KLJKHVW� DYHUDJH�PRQWKO\� WHPSHUDWXUH�

ZDV� UHFRUGHG� LQ� 2FWREHU� ����� -� ���&�� ZKLOH� WKH�

ORZHVW�ZDV� UHFRUGHG� LQ�$SULO� ����� -� �����&��7KH�

ILUVW� UDLQIDOO� ZDV� UHFHLYHG� LQ� ODWH� 1RYHPEHU� ����

PP��� KRZHYHU�� VXEVHTXHQW� PRQWKV� H[SHULHQFHG�

HYHQO\� GLVWULEXWHG� UDLQIDOO� DPRXQWV�� -DQXDU\� DQG�

)HEUXDU\� UHFHLYHG� WKH� KLJKHVW� UDLQIDOO�� ���� PP�

DQG�����PP�UHVSHFWLYHO\���$�WZR�ZHHNV�GU\�VSHOO�

ZDV� H[SHULHQFHG� LQ� PLG-'HFHPEHU� ������ 7KH�

DPRXQW�RI� UDLQIDOO�� UHODWLYH�KXPLGLW\�� WHPSHUDWXUH�

DQG� VRODU� UDGLDWLRQ� DIIHFWHG� FURS� JURZWK� DQG� VRLO�

PRLVWXUH�DYDLODELOLW\�WKURXJKRXW�WKH�VHDVRQ��)LJXUH�

����7KLV�ZDV�UHIOHFWHG�E\�WKH�YDULDWLRQ�LQ�VRLO�PRLV�

WXUH� FRQWHQWV�� DQG� VRLO� WHPSHUDWXUH� EHWZHHQ� WKH�

GLUHFW-VHHGHG� SORWV� DQG� GLVF� KDUURZHG� SORWV� �DV�

RXWOLQHG�LQ�7DEOH���RQ�SDJH����� 

)LJXUH����$QQXDO�UDLQIDOO�RXWORRN�IRU�WKH�ODVW�WHQ�\HDUV��IURP�����-����� 
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LLL����6RLO�PRLVWXUH�DQG�WHPSHUDWXUH�FRQVHUYDWLRQ 

$�KLJK�DPRXQW�RI�VRLO�PRLVWXUH�ZDV�UHWDLQHG�LQ�GLUHFW�

VHHGHG�SORWV�FRPSDUHG�WR�FRQYHQWLRQDO�GLVF�KDUURZHG�

SORWV��VHH�7DEOH�����:DWHU�DYDLODEOH�DW� WKH�WRSVRLO�IRU�

SODQW� JHUPLQDWLRQ� ZDV� KLJKHU� LQ� QR-WLOO� SORWV� �������

PP�� FRPSDUHG� WR� GLVF� KDUURZHG� SORWV� ������ PP���

6LPLODUO\�� WKH� DPRXQW� RI� ZDWHU� DYDLODEOH� DW� PDWXUH�

SODQWV�URRW�]RQH�ZDV�KLJKHU�LQ�QR-WLOO�SORWV��������PP��

WKDQ�GLVF�KDUURZHG�SORWV��������PP���7KH�DPRXQW�RI�

PRLVWXUH� UHWDLQHG� LQ� WKH� VRLO� LQIOXHQFHG� WKH� RYHUDOO�

FURS� JURZWK� DQG� KHDW� VWUHVV� GXULQJ� GU\� VSHOOV�� 7KHUH�

ZDV�EHWWHU�ZDWHU�LQILOWUDWLRQ�LQ�GLUHFW�VHHGHG�SORWV�WKDQ�

GLVF�KDUURZHG�SORWV��7KLV�ZDV�GXH�WR�JRRG�VRLO�VWUXF�

WXUH�DV�ZHOO�DV�LPSURYHG�PLFURELDO�DFWLYLWLHV�VLQFH�WKH�

VRLO� UHPDLQHG� XQGLVWXUEHG�� 'LUHFW� VHHGHG� SORWV� DW� ���

FP�DQG����FP�UHJLVWHUHG� ORZ�VRLO� WHPSHUDWXUHV� FRP�

SDUHG� WR� GLVF� KDUURZHG� SORWV�� 7KH� UHVLGXH� FRYHU� RQ�

GLUHFW�VHHGHG�SORWV�FXVKLRQHG� WKH�VRLO� IURP�WKH�GLUHFW�

LPSDFW�RI�VRODU�UDGLDWLRQ�FRPSDUHG�WKH�EDUH�GLVF�KDU�

URZHG�SORWV��7KH�KLJK� WHPSHUDWXUHV� JUHDWO\� LQIOXHQFH�

VRLO�PRLVWXUH�ORVV�YLD�HYDSRUDWLRQ�DQG�FDQ�OHDG�WR�KHDW�

VWUHVV�DQG�ZLOWLQJ�GXULQJ�WKH�GU\�VSHOO� 

:DWHU�ORJJLQJ�LQ�GLVF-KDUURZHG�SORW 

1R�ZDWHU�ORJJLQJ�LQ�GLUHFW�VHHGHG�SORW 

)LJXUH����7HPSHUDWXUH��UHODWLYH�KXPLGLW\��UDLQIDOO�DQG�VRODU�UDGLDWLRQ�YDULDWLRQV�WKURXJKRXW�WKH�VHDVRQ��������� 
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'HSWK��FP� 7LOODJH�W\SH 0HDQ�VRLO�PRLVWXUH�FRQ�
WHQW��PP�ZDWHU� 

'HSWK��FP� 0HDQ�VRLO�WHPSHUDWXUH�
��&� 

�-�� 'LVFLQJ ���� 

�-�� 
����� 

����� 

1R-7LOO ����� 

��-�� 'LVFLQJ ���� 

1R-7LOO ���� 

��-�� 'LVFLQJ ���� 

1R-7LOO ���� 

��-�� 'LVFLQJ ���� 

��-�� 
����� 

����� 

1R-7LOO ���� 

��-�� 'LVFLQJ ����� 

1R-7LOO ����� 

��-�� 'LVFLQJ ����� 

1R-7LOO ����� 

 

 

 

 

 

 

 

������ 

 

(FRQRPLF�&RQVLGHUDWLRQV 

L� 7LPH� 

7KH�WLPH�WDNHQ�WR�DFFRPSOLVK�HYHU\�WLOODJH�RSHUDWLRQ�SHU�KHFWDUH�ZDV�UHFRUGHG��7KXV��WKH�FXPXODWLYH�WLPH�WDNHQ�

IURP�ODQG�SUHSDUDWLRQ�WR�SODQWLQJ�LQ�ULSSLQJ�������KUV�KD��DQG�GLVF�KDUURZHG�������KUV�KD��SORWV�ZDV�PRUH�WKDQ�

GRXEOH�WKH�WLPH�WDNHQ�WR�SHUIRUP�GLUHFW�VHHGLQJ�������KUV�KD���7KH�WLPH�IRU�KHUELFLGHV�DSSOLFDWLRQ��SUH-HPHUJHQW�

DQG�SRVW-HPHUJHQW���WRS�GUHVVLQJ�IHUWLOL]HU�DSSOLFDWLRQ��SHVWLFLGHV��IXQJLFLGHV�DQG�LQVHFWLFLGHV�DSSOLFDWLRQV�ZHUH�

QRW�VLJQLILFDQWO\�GLIIHUHQW�� 

7DEOHV����6RLO�PRLVWXUH�FRQWHQW�DQG�WHPSHUDWXUH�DW�YDU\LQJ�GHSWKV�IRU�GLIIHUHQW�WLOODJH�PHWKRGV�SUDFWLFHG�GXULQJ�WKH�
��������VHDVRQ 

6R\D�EHDQ�SORW�XQGHU�EXUQW�	�GLVF-KDUURZLQJ�WLOODJH�WUHDWPHQW����ZHHNV�DIWHU�SODQWLQJ 
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7KH� GLIIHUHQFH� LQ� RSHUDWLRQ� WLPH�

LPSOLHV� WKDW� WKH�VDYHG�WLPH�ZKLOH�

GRLQJ�GLUHFW� VHHGLQJ�FDQ�EH�XVHG�

HLWKHU�WR�GR�PRUH�IDUP�ZRUN�RU�WR�

HQJDJH� LQ� RWKHU� HFRQRPLF� YLDEOH�

DFWLYLWLHV�E\�IDUPHUV�VXFK�DV�WUDF�

WRU� KLULQJ� VHUYLFH�� WUDQVSRUWDWLRQ��

LUULJDWLRQ�DPRQJ�RWKHUV� 

 

 

)LJXUH����&XPXODWLYH�WLPH��KUV�KD��FRPSDULVRQ�EHWZHHQ�YDULRXV�WLOODJH�V\VWHPV��LQ�PDL]H�DQG�VR\D�EHDQ�SORWV 

�LL����)XHO�FRQVXPSWLRQ 

)XHO� FRQVXPSWLRQ� SHU� KHFWDUH� IURP� ODQG� SUHSDUDWLRQ� WR� WRS� GUHVVLQJ� IHUWLOL]HU� DSSOLFDWLRQ�ZHUH� DOVR� UHFRUGHG�

�VHH�)LJXUH�����)XHO�FRQVXPSWLRQ�ZDV�KLJKHVW�LQ�GLVF-KDUURZHG�SORWV��������OWV�KD���IROORZHG�E\�ULSSHG��������

OWV�KD��DQG�GLUHFW�VHHGHG�������OWV�KD��SORWV�UHVSHFWLYHO\��7KLV�GLIIHUHQFH�LQ�IXHO�FRQVXPSWLRQ�ZDV�VLJQLILFDQW��

LPSO\LQJ� WKDW� XVLQJ� GLUHFW� VHHG�

LQJ� DQG� ULSSLQJ� WLOODJH� SUDFWLFHV�

FDQ� VDYH� DOPRVW� IRXU� DQG� WZR�

WLPHV� IXHO� FRQVXPHG� SHU� KHFWDUH�

UHVSHFWLYHO\�� 0RUH� IXHO� FRQ�

VXPHG�LQ�WKH�GLVF-KDUURZHG�SORWV�

ZDV�UHFRUGHG�PRVWO\�GXULQJ� ODQG�

SUHSDUDWLRQ�� 

 

 

)LJXUH����)XHO�FRQVXPSWLRQ�EHWZHHQ�FRQVHUYDWLRQDO�DQG�FRQVHUYDWLRQ�WLOODJH�V\VWHPV 

<LHOG�&RPSDULVRQV 

L���6R\D�%HDQ 

*HQHUDOO\��FURSV�IURP�WKH�FRQVHUYDWLRQ�WLOODJH�V\VWHPV�\LHOGHG�D�KLJKHU�DPRXQW�RI�JUDLQV�SHU�KHFWDUH�FRPSDUHG�

WR�FRQYHQWLRQDO�EXUQLQJ�DQG�GLVFLQJ��VHH�)LJXUH�����'LUHFW�VHHGLQJ��ULSSLQJ�DQG�EXUQLQJ�DQG�GLVFLQJ�\LHOGV�ZHUH�

�����NJ�KD�������NJ�KD�DQG������NJ�KD�UHVSHFWLYHO\��+RZHYHU��EDVHG�RQ�WKH�ILUVW�VHDVRQ¶V�GDWD��WKH�\LHOGV�ZHUH�

QRW�VLJQLILFDQWO\�GLIIHUHQW��6R\D�EHDQ�YDULHW\�6DIDUL�������NJ�KD��\LHOGHG�EHWWHU�WKDQ�WKH�6SLNH�������NJ�KD��YD�

ULHW\�XQGHU�GLUHFW�VHHGLQJ�WUHDWPHQWV� 
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����������)LJXUH����6R\D�EHDQ�\LHOG�FRPSDULVRQV�EHWZHHQ�FRQVHUYDWLRQ�DQG�FRQYHQWLRQDO�WLOODJH�SUDFWLFHV��������� 
  ��������6HDVRQ�������������6R\D�YDULHWLHV��6DIDUL�DQG�VSLNH� 

LL����0DL]H� 

0DL]H�\LHOG�YDULHG�FRQVLGHUDEO\�EHWZHHQ�FRQYHQWLRQDO�DQG�FRQVHUYDWLRQ�WLOODJH�V\VWHPV��)LJXUH�����5LSSLQJ�WLOO�

DJH�UHFRUGHG�KLJKHU�\LHOGV��������NJ�KD��LQ�WKH�8R+�H[SHULPHQWDO�SORWV�FRPSDUHG�WR�GLVF�KDUURZLQJ��������NJ�KD��

DQG�GLUHFW�VHHGLQJ��������NJ�KD���7KHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�LQ�\LHOG�EHWZHHQ�FRQYHQWLRQDO�EXUQLQJ�DQG�

GLVFLQJ��������NJ�KD��DQG�GLUHFW�VHHGLQJ�IRU�FRYHU�FURS�URWDWLRQ��������NJ�KD��IRU�WKH�&$)0�SORWV��2YHUDOO��WKHUH�

ZDV�QR�VLJQLILFDQW�\LHOG�GLIIHUHQFH�EHWZHHQ�WKH�GLIIHUHQW�WLOODJH�V\VWHPV�UHFRUGHG�LQ�WKH�ILUVW�VHDVRQ������������� 

 

 

 

 

 

 

� 

)LJXUH����0DL]H�\LHOG�FRPSDULVRQV�EHWZHHQ�FRQVHUYDWLRQ�DQG�FRQYHQWLRQDO�WLOODJH�SUDFWLFHV��6HDVRQ��  
  ���������YDULHW\��6&������ 
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3URILW�$QDO\VLV 

7R�H[DPLQH�SURILW�FRPSDULVRQ�EHWZHHQ�WKH�WKUHH�WLOODJH�V\VWHPV��D�JURVV�PDUJLQ�DQDO\VLV�ZDV�FRQGXFWHG�IRU�ERWK�

WKH�PDL]H�DQG�VR\D�EHDQ�FURSV��7RWDO�UHYHQXH�IURP�WKH�FURSV�\LHOG�ZDV�EDVHG�RQ�WKH�=DPELDQ�JRYHUQPHQW�)RRG�

5HVHUYH�$JHQF\�PDL]H��.������DQG�VR\D�EHDQ��.������SULFHV�SHU�NLORJUDP�IRU�������7KH�WRWDO�YDULDEOH�FRVWV�RI�

LQSXWV�DQG�ODERXU�ZHUH�FDOFXODWHG�EDVHG�RQ�WKH�XQLW�SULFH�SHU�LWHP�DQG�GDLO\�FDVXDO�ODERXU�FKDUJHV�ZHUH�HVWLPDWHG�

EDVHG�RQ� WKH� ORFDO� UDWHV��/DERXU�FRVW�DSSUR[LPDWLRQV�IURP�ODQG�GHYHORSPHQW��SODQWLQJ��FKHPLFDOV�� IHUWLOL]HU� LQ�

FOXGLQJ�PDFKLQH�KDUYHVWLQJ�ZHUH�EDVHG�RQ� WKH� ORFDO�KLULQJ� UDWHV�RI� D� WUDFWRU� DQG�FRPELQH� KDUYHVWHU��7KXV�� WKH�

JURVV�PDUJLQ�ZDV� GHWHUPLQHG� E\� JHWWLQJ� WKH� GLIIHUHQFH� EHWZHHQ� WKH� WRWDO� UHYHQXH� DQG� WKH� WRWDO� YDULDEOH� FRVWV��

)URP� WKH� ILUVW� VHDVRQV¶� \LHOG�� GLUHFW� VHHGLQJ� DQG� ULSSLQJ� WLOODJH�ZHUH� VOLJKWO\� SURILWDEOH� IRU�PDL]H� SURGXFWLRQ��

+RZHYHU�� WKH�JURVV�SURILW�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ� WKH�FRQYHQWLRQDO�DQG�FRQVHUYDWLRQ� WLOODJH� V\V�

WHPV��2Q�WKH�RWKHU�KDQG��FRQVHUYDWLRQ�WLOODJH�V\VWHPV�IRU�VR\D�EHDQ��GLUHFW�VHHGLQJ�DQG�ULSSLQJ��UHFRUGHG�VLJQLIL�

FDQWO\�KLJKHU�SURILW�PDUJLQV�FRPSDUHG�WR�WKH�FRQYHQWLRQDO�EXUQLQJ�DQG�GLVFLQJ��7KLV�ILQGLQJV�ZLOO�EH�FRPSDUHG�

ZLWK� WKH�VXEVHTXHQW�VHDVRQV�����������DIWHU�VR\D�EHDQ��PDL]H�DQG�FRYHU�FURS�URWDWLRQV��DV�D�QHFHVVDU\�UHTXLUH�

PHQW�LQ�&$�SULQFLSOH�� 

7DEOH����*URVV�0DUJLQ�$QDO\VLV��SURILW�DQDO\VLV��IRU�0DL]H�SURGXFWLRQ�XQGHU�YDULRXV�WLOODJH�V\VWHPV����������VHDVRQ� 

7DEOH����*URVV�0DUJLQ�$QDO\VLV��SURILW�DQDO\VLV��IRU�6R\D�%HDQ�SURGXFWLRQ�XQGHU�YDULRXV�WLOODJH�V\VWHPV����������VHDVRQ� 

6HDVRQ 8R+�-��������� $.7&�-��������� 

7LOODJH�V\VWHPV 
%XUQLQJ��
'LVFLQJ 5LSSLQJ 'LUHFW�

VHHGLQJ 
&RQWLQXRXV�%XUQ�
LQJ�'LVFLQJ 

&RQWLQXRXV�
GLUHFW�VHHGLQJ�� 

&RQWLQXRXV�
GLUHFW�VHHGLQJ�� 

<LHOG��NJ�KD� ������ ����� ����� ����� ����� ����� 
7RWDO�5HYHQXH��=0:�
KD� ��������� ��������� ��������� ��������� ��������� ��������� 

9DULDEOH�FRVWV��9&�        

  6HHGV��=0:�KD� ������ ������ ������ ������ ������ ������ 

  )HUWLOL]HU��=0:�KD� �������� �������� �������� �������� �������� �������� 

  +HUELFLGHV�	�SHVWLFLGHV�
�=0:�KD� ������ ������ ������ ������ ������ ������ 

  /DERXU��=0:�KD� �������� �������� �������� �������� �������� �������� 

7RWDO�9DULDEOH�&RVWV �������� �������� �������� �������� �������� �������� 

*URVV�0DUJLQ��=0:�KD� �������� �������� �������� �������� �������� �������� 

6HDVRQ 8R+�-��������� $.7&�-��������� 

7LOODJH�V\VWHPV %XUQLQJ��'LVFLQJ 5LSSLQJ 'LUHFW�VHHGLQJ &RQWLQXRXV��GLUHFW�VHHGLQJ 

<LHOG��NJ�KD� ����� ����� ����� ����� 

7RWDO�5HYHQXH��=0:�KD� ��������� ��������� ��������� ��������� 

9DULDEOH�FRVWV��9&�      

  6HHGV��=0:�KD� ������ ������ ������ ������ 

  )HUWLOL]HU��=0:�KD� �������� �������� �������� �������� 

  +HUELFLGHV�	�SHVWLFLGHV�
�=0:�KD� ������ ������ ������ ������ 

  /DERXU��=0:�KD� �������� �������� �������� �������� 

7RWDO�9DULDEOH�&RVWV �������� �������� �������� �������� 

*URVV�0DUJLQ��=0:�KD� ��������� ��������� ��������� ��������� 
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���&21&/86,21� 

7 KH�ORRN-DQG-OHDUQ�IDUPHU�GHPRQVWUDWLRQ�VHVVLRQV�FRQGXFWHG�GXULQJ�WKH�HQWLUH�SURGXFWLRQ�VHDVRQ�FDQQRW�
EH�RYHU�HPSKDVL]HG��7KH�GHPRQVWUDWLRQV�VKRZHG�WKH�H[DFW�SURGXFWLRQ�SUDFWLFHV�WKDW�QHHGHG�WR�EH�GRQH�

E\�HYHU\�FRQFHUQHG�IDUPHU�GXULQJ�WKHVH�HUUDWLF�UDLQIDOO�VHDVRQV��)RU�LQVWDQFH��WKH�GLUHFW�VHHGLQJ�WLOODJH�PHWK�
RG��ZKLFK�GUHZ�PXFK�LQWHUHVW�WR�PRVW�SDUWLFLSDQWV�VKRZHG�KRZ�HFRQRPLF�LW�LV�LQ�UHGXFLQJ�FRVWV�DQG�WLPH�DV�
DOO�RSHUDWLRQV�ZHUH�GRQH�LQ�D�VLQJOH�UXQ��7R�DGG�WR�WKLV��WKH�GLUHFW�VHHGHG�FURSV�FRXOG�QRW�EH�GLIIHUHQWLDWHG�
IURP�RWKHU�FURSV�ZKHUH�ULSSLQJ�DQG�GLVFLQJ�ZDV�GRQH�SULRU�WR�SODQWLQJ��&RQVLGHULQJ�WKDW�HTXDO�WUHDWPHQW�ZDV�
JLYHQ� WR�DOO� FURSV�XQGHU�GLIIHUHQW� WLOODJH�PHWKRGV�DQG� WKH�FURSV�GLG�QRW� VKRZ�DQ\�VLJQLILFDQW�\LHOG�GLIIHU�
HQFHV��PDNHV�LW�HDV\�IRU�IDUPHUV�WR�FKRRVH�ZKLFK�WLOODJH�PHWKRG�WR�DGRSW��� 

%HDULQJ� LQ�PLQG� WKDW�PRVW� IDUPHUV� KDYH� EHHQ�DUH� SUDFWLFLQJ�&$� HLWKHU�PDQXDOO\� RU� XVLQJ� DQLPDO� SRZHU��
&$)0�LV�GHPRQVWUDWLQJ�WKDW�LW�FDQ�IXUWKHU�EH�GRQH�WKURXJK�WKH�XVH�RI�D�WUDFWRU��7KH�WUDFWRUV�EHLQJ�XVHG�DW�
WKH�SURMHFW�DUH�QRW� WKH�ELJ�� VRSKLVWLFDWHG�DQG� LQDFFHVVLEOH�RQHV��7KH�&$)0�SURMHFW� WUDFWRUV�DUH� VPDOO�DQG�
VLPSOH��0RVW�LQWHUHVWLQJO\��VRPH�IDUPHUV�RZQ�ELJJHU�WUDFWRUV�WKDW�WKRVH�XVHG�E\�WKH�&$)0�SURMHFW��7KH�RQO\�
FKDOOHQJH�EHLQJ�SRVHG� WR� IDUPHUV�ZKR�RZQ� WUDFWRUV� LV� WR� DFTXLUH� WKH� DSSURSULDWH�0&$� LPSOHPHQWV��:LWK�
ZKDW�KDV�EHHQ�SRUWUD\HG�DW�WKH�SURMHFW�ILHOGV��WKH�PHVVDJH�WR�IDUPHUV�LV�EHLQJ�ORXG�DQG�FOHDU���VWDUW�SUDFWLFLQJ�
0&$�DW�D�ODUJHU�VFDOH��&OLPDWH�FKDQJH�HIIHFWV�DUH�EHLQJ�IHOW�VHYHUHO\�LQ�=DPELD��WKHUHIRUH�LQ�RUGHU�IRU�WKH�
FRXQWU\�WR�EH�PRUH�IRRG�VHFXUH��FOLPDWH�VPDUW�DJULFXOWXUH�LV�WKH�ZD\�WR�JR� 

'HVSLWH�IDFW�WKDW�WKH�&$)0�SURMHFW�LV�LQ�LWV�LQIDQW�VWDJH�LW�KDV�EHHQ�UHFHLYHG�ZLWK�DQ�RYHUZKHOPLQJ�UHVSRQVH�
IURP�WKH�IDUPHUV�DQG�VWDNHKROGHUV��$�ORW�RI�DFWLYLWLHV�ZHUH�GRQH�RQ�WKH�&$0)�SURMHFW�ILHOGV�DQG�WKH�DWWHQG�
DQFH�ZDV�YHU\�UHVRXQGLQJ��7HDFKLQJV�DQG�GHPRQVWUDWLRQV�ZHUH�FDUULHG�RXW�DQG�WKLV�LQFOXGHG�ODQG�SUHSDUD�
WLRQ��SODQWLQJ�DQG�ZHHG���SHVW�FRQWURO�PDQDJHPHQW��$ERYH�DOO��SRVW-HPHUJHQFH�DQG�SUH-KDUYHVWLQJ�ORRN-DQG-
OHDUQ�ILHOG�GD\V�ZHUH�DOVR�FDUULHG�RXW�ZLWK�IDUPHUV�DQG�RWKHU�FRQFHUQHG�VWDNHKROGHUV�LQ�DWWHQGDQFH��$OO�WKH�
PDFKLQHU\�WKDW�ZDV�XVHG�IRU�SURGXFWLRQ�ZDV�DOVR�GLVSOD\HG�DQG�VHHQ�GRLQJ�WKHLU�ZRUN�LQ�WKH�ILHOG��,W�LV�IURP�
WKLV�XVDJH�RI�PDFKLQHU\�WKDW�PRVW�IDUPHUV�ZHUH�YHU\�PXFK�LQWHUHVWHG�LQ�WKH�GLUHFW�VHHGLQJ��7KLV�UHVRQDWHG�
ZHOO�ZLWK�WKH�SURMHFW¶V�PHFKDQL]HG�FRQVHUYDWLRQ�DJULFXOWXUH�FDOO� 

)URP�ZKDW�ZDV�REVHUYHG�ODVW�VHDVRQ�DQG�FRQVLGHULQJ�WKH�IDUPHUV¶�DFWLYH�SDUWLFLSDWLRQ�LQ�DOO�WKH�GHPRQVWUD�
WLRQV�GRQH��$.7&�LV�EHLQJ�FKDOOHQJHG�WR�FRQWLQXH�ZLWK�WKH�&$)0�SURMHFW��%RWK�WKH�HFRORJLFDO�DQG�HFRQRP�
LF�SUHOLPLQDU\�UHVXOWV�KDYH�VKRZQ�WKDW�&$�SORWV�FRQVHUYH�PRUH�VRLO�PRLVWXUH��LPSURYH�JRRG�ZDWHU�LQILOWUD�
WLRQ�EHVLGHV�\LHOGLQJ�VLPLODU�RU�HYHQ�PRUH�JUDLQV�DQG�D�EHWWHU�SURILW�PDUJLQV��,Q�RUGHU�WR�IXOILO�WKH�SURMHFW¶V�
JRDO��WKH�SURMHFW�KDV�WR�EH�FDUULHG�RXW�WR�FRYHU�PRUH�IDUPHUV�LQ�GLIIHUHQW�GLVWULFWV�DQG�SURYLQFHV�RI�=DPELD��
7KLV�FDQ�EH�DFKLHYHG�E\�WUDLQLQJ�PRUH�IDUPHUV�DQG�H[WHQVLRQ�VWDII�DQG�DOVR�KDYLQJ�VRPH�GHPRQVWUDWLRQ�SORWV�
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������ 
������������������������������������������������������������������������������������������������������������������������������������� &OLPDWH�$GDSWHG�)DUPLQJ�0HWKRG-&$)0 

Authors:  
Willis Mhlanga, Godfrey Omulo & Lushomo Muchindu 

 
Agricultural Knowledge and Training Centre  

Climate-Adapted Farming Method Project 
www.aktczambia.com 

ΞϮϬϮϬ 


