
Copyrigt © 2018, ISSN: 1693-5853/E-ISSN: 2407-2524 239

Accredited  SINTA 2 

by Directorate General of Higher Education (DGHE), 

Republic of Indonesia No 30/E/KPT/2018

Jurnal Manajemen & Agribisnis, Vol. 15 No. 3,November 

Permalink/DOI: http://dx.doi.org/10.17358/jma.15.3.239

Available online at http://journal.ipb.ac.id/index.php/jmagr

1 Corresponding author: 

��(PDLO��DSULOLD�VDQELRODE#JPDLO�FRP

ASESSING BIOSECURITY MANAGEMENT PRACTICE ALONG LAYER CHICKEN CHAIN 

IN BOGOR AND SUKABUMI

 
Aprilia Kusumastuti*)1, Eko Ruddy Cahyadi**),  Ma’mun Sarma**), and Syamsidar*) 

     *)�0DVWHU�RI�0DQDJHPHQW�6FLHQFH�3URJUDP���)DFXOW\�RI�(FRQRPLFV�DQG�0DQDJHPHQW��%RJRU�$JULFXOWXUDO�8QLYHUVLW\

-O��$JDWLV��:LQJ���/HYHO����%RJRU�$JULFXWXUH�8QLYHVUVLW\�&DPSXV��'DUPDJD�%RJRU������

 **)�'HSDUWPHQW�RI�0DQDJHPHQW���)DFXOW\�RI�(FRQRPLFV�DQG�0DQDJHPHQW��%RJRU�$JULFXOWXUDO�8QLYHUVLW\

-O�$JDWLV��:LQJ���/HYHO����%RJRU�$JULFXWXUH�8QLYHVUVLW\�&DPSXV��'DUPDJD�%RJRU������

Abstract:�%LRVHFXULW\�LV�RQH�RI�WKH�JRYHUQPHQW
V�UHFRPPHQGHG�ULVN�PDQDJHPHQW�WR�OLPLW�WKH�

H[SRVXUH�RI�GLVHDVH�DJHQWV��EXW�WKH�LPSOHPHQWDWLRQ�RI�ELRVHFXULW\�LQ�VXSSO\�FKDLQ�LV�UHSRUWHGO\�

VWLOO�QRW�RSWLPDO��7KLV�VWXG\�DLPV�WR�LGHQWLI\�VXSSO\�FKDLQ�RI�OD\HUV�HVSHFLDOO\�OLYH�FKLFNHQ�FKDLQ�

LQ�%RJRU�DQG�6XNDEXPL�DQG� WR�DQDO\]H� WKH� OHYHO�RI�DSSOLFDWLRQ�RI�ELRVHFXULW\� LQ� WKH�FKLFNHQ�

FKDLQ��6XUYH\�PHWKRG�ZLWK�FKHFNOLVW�TXHVWLRQQDLUH�ZDV�XVHG�WR�REWDLQ� WKH�UHTXLUHG�GDWD��7KH�

UHVXOWV�VKRZ�WKDW�WKH�FKLFNHQ�FKDLQ�RI�OD\HU�LQYROYHV�WKH�IDUPHUV�DQG�VHOOOHUV�RI�OD\HUV�LQFOXGLQJ�

FROOHFWRUV��SRXOWU\�PDUNHW�VHOOHUV��DQG�EXWFKHUV��DQG�HQG�FRQVXPHUV��&XOOHG�OD\HUV�DUH�GLVWULEXWHG�

LQ�WKH�IRUP�RI�OLYH�ELUGV�WKDW�FDQ�LQFUHDVH�WKH�ULVN�RI�GLVHDVH�GXH�WR�WKH�DFFRPPRGDWLRQ�WLPH�

DQG�PDUNHW�V\VWHP�ZKLFK�DUH�PRVWO\�QRW�¿UVW�LQ�¿UVW�RXW��),)2���7KH�DSSOLFDWLRQ�RI�OD\HU�IDUPHU�

ELRVHFXULW\�LV�DW�D�PRGHUDWH�OHYHO��VFRUH������LQ�%RJRU�DQG����LQ�6XNDEXPL�IURP�D�PD[LPXP�

VFRUH�RI������,Q�WKH�VHOOHUV�RI�OD\HUV��WKH�DSSOLFDWLRQ�RI�ELRVHFXULW\�LV�DW�D�ORZ�OHYHO��VFRUH������LQ�

%RJRU�DQG����LQ�6XNDEXPL�IURP�D�PD[LPXP�VFRUH�RI������'LIIHUHQFHV�LQ�ELRVHFXULW\�SUDFWLFHV�

RI�IDUPHUV�LQ�%RJRU�DQG�6XNDEXPL�DUHDV�OLH�LQ�WKH�SURWHFWLRQ�RI�ZLOG�ELUGV��7KH�GLIIHUHQFHV�LQ�

WKH�ELRVHFXULW\�SUDFWLFHV�RI�OD\HU�ELUG�VHOOHUV�LQ�WKH�DUHDV�RI�%RJRU�DQG�6XNDEXPL�OLH�LQ�WKH�DFWLRQ�

DJDLQVW�QHZ�SRXOWU\�DQG�DFWLRQ�RQ�WUDQVSRUWDWLRQ�HTXLSPHQW��%LRVHFXULW\�VFRUHV�WKDW�KDYH�QRW�

EHHQ�RSWLPDO�LQGLFDWH�WKDW�WKH�LPSOHPHQWDWLRQ�RI�ELRVHFXULW\�VWLOO�QHHGV�WR�EH�LPSURYHG�DW�HDFK�

SRLQW�RI�WKH�FKLFNHQ�FKDLQ��,QFUHDVLQJ�ELRVHFXULW\�LQ�HDFK�FKLFNHQ�FKDLQ�SRLQW�ZLOO�KHOS�UHGXFH�

WKH�ULVN�RI�H[SRVXUH�WR�$,�YLUXVHV�LQ�OD\HU�ELUGV�WKURXJK�WKH�FKLFNHQ�FKDLQ�VR�WKDW�ORVVHV�FDQ�EH�

PLQLPL]HG��

Keywords:�VXSSO\�FKDLQ, ELRVHFXULW\, disease, SRXOWU\, unggas hidup

Abstrak: Biosekuriti adalah salah satu manajemen risiko yang disarankan pemerintah untuk 

membatasi paparan agen penyakit, namun pelaksanaan biosekuriti dalam rantai pasok banyak 

GLODSRUNDQ� PDVLK� EHOXP� RSWLPDO�� 3HQHOLWLDQ� LQL� EHUWXMXDQ� PHQJLGHQWL¿NDVL� UDQWDL� SDVRN�

khususnya rantai ayam petelur hidup di Bogor dan Sukabumi serta menganalisis tingkat 

penerapan biosekuriti dalam rantai ayam petelur hidup tersebut. Metode survey dengan kuesioner 

checklist digunakan untuk memperoleh data yang dibutuhkan. Hasil penelitian menunjukkan 

bahwa rantai distribusi ayam petelur melibatkan peternakan ayam petelur, pedagang ayam 

petelur afkir (pengepul, pedagang pasar unggas, tukang potong), dan konsumen akhir. Ayam 

petelur didistribusikan dalam bentuk live bird  yang dapat meningkatkan risiko penyakit 

NDUHQD�DGDQ\D�ZDNWX� WDPSXQJ�GDQ� VLVWHP�SHQMXDODQ� \DQJ� VHEDJLDQ�EHVDU� WLGDN�¿UVW� LQ� ¿UVW�

out (FIFO). Penerapan biosekuriti peternakan ayam petelur berada pada tingkat sedang (skor 

33.4 di Bogor dan 40 di Sukabumi dari nilai maksimum 60). Pada pedagang ayam petelur afkir, 

penerapan biosekuriti berada pada tingkat rendah (skor 21.9 di Bogor dan 25 di Sukabumi dari 

nilai maksimum 69). Perbedaan pelaksanaan biosekuriti peternak daerah Bogor dan Sukabumi 

terletak pada proteksi terhadap burung liar. Perbedaan pelaksanaan biosekuriti pedagang ayam 

petelur afkir daerah Bogor dan Sukabumi terletak pada tindakan terhadap unggas baru dan 

tindakan terhadap peralatan transportasi. Nilai biosekuriti yang belum optimal menunjukkan 

bahwa pelaksanaan biosekuriti masih perlu ditingkatkan pada tiap titik rantai ayam petelur 

hidup. Peningkatan biosekuriti akan membantu menurunkan resiko paparan virus AI pada ayam 

petelur yang masuk melalui rantai unggas hidup sehingga kerugian dapat diminimalkan.

Kata kunci: rantai pasok, biosekuriti, penyakit, ayam petelur, unggas hidup
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INTRODUCTION

%RJRU� DQG� 6XNDEXPL� DUH� WZR� UHJLRQV� WKDW� KDYH� WKH�

ELJJHVW�SRSXODWLRQ�RI�OD\HUV�LQ�:HVW�-DYD��%36��������

VWDWHG� WKDW� OD\HU� SRSXODWLRQ� LQ� WKRVH� DUHDV� UHDFKHV�

����������OD\HUV�RU�PRUH�WKDQ�KDOI�RI�OD\HU�SRSXODWLRQ�

LQ�:HVW�-DYD��������������OD\HUV���2QH�RI� WKH�ELJJHVW�

SUREOHP�LQ�OD\HU�LQGXVWU\�LV�ELUG�GLVHDVH��7DEEX��������

VWDWHG� WKDW� ELUG� GLVHDVH� FRXOG� PDNH� VLJQL¿FDQW� ORVV�

ZLWK�GLVHDVH�WUDQVPLVVLRQ�DQG�KLJK�OD\HU�ELUG�PRUWDOLW\��

GHFOLQH� LQ� HJJ� SURGXFWLRQ�� JURZWK� LQWHUIHUHQFH�� DQG�

KLJK�FRVW�RI�WUHDWPHQW�IRU�FXULQJ��$YLDQ�,QÀXHQ]D��$,��

LV�D�ELUG�GLVHDVH�WKDW�FDXVHV�ELJ�ORVV�LQ�LQGXVWU\��)URP�

����� WR�������$,�FDXVHG������PRUWDOLW\�RI� WRWDO�ELUG�

SRSXODWLRQ� LQ� -DYD� LVODQG��6RXWK�.DOLPDQWDQ��&HQWUDO�

.DOLPDQWDQ�� DQG� /DPSXQJ� �0LQLVWU\� RI�$JULFXOWXUH��

������� /RVVHV� H[SHULHQFHG� E\� IDUPHUV� DUH� YHU\� KLJK�

UHODWHG� WR� FKLFNHQ� GHDWKV� DQG� ORVV� RI� SRWHQWLDO� HJJ�

SURGXFWLRQ��:HVW�-DYD�ZDV�GRFXPHQWHG�DV�WKH�SURYLQFH�

ZLWK� WKH� KLJKHVW�$,� FDVHV� LQ� ����� DQG� ����� �$]KDU��

�������7HPSR��������VWDWHV� WKDW�:HVW�-DYD� LV�DQ�DUHD�

WKDW� LV�YXOQHUDEOH� WR�$,�FDVHV�ZKHUH� WKURXJKRXW������

WKHUH� ZHUH� ��� FDVHV� RI�$,� WKDW� NLOOHG� PRUH� WKDQ� ���

WKRXVDQG�ELUGV�

 

'LVHDVH�LQ�OD\HU�LQGXVWU\�FDQ�EH�GLUHFWO\�DQG�LQGLUHFWO\�

WUDQVPLWWHG� E\� OD\HUV� VXSSO\� FKDLQ�� HVSHFLDOO\� LQ� OLYH�

FKLFNHQ�FKDLQ��$]KDU��������VDLG�WKDW�$,�WUDQVPLVVLRQ�

ULVN�LV�DOUHDG\�LQ�ELUG�PRYHPHQW�LQ�,QGRQHVLD���1R¿WUL�

������� VWDWHG� WKDW�&RUH�&RPSDQ\� LV� WKH�PRVW� FULWLFDO�

SRLQW�IRU�GLVHDVH�LQ�VXSSO\�FKDLQ��6XJLDUWL��������VDLG�

WKDW�GLVHDVH�WUDQVPLVVLRQ�ULVN�LQ�DQ\�OLYH�ELUG�PDUNHW�LV�

TXLWH�KLJK��

%LRVHFXULW\�LV�VWHSV�WKDW�DUH�GHVLJQHG�WR�SUHYHQW�GLVHDVH�

WUDQVPLVVLRQ� LQ� IDUPV�� $SSOLFDWLRQ� RI� ELRVHFXULW\�

PDQDJHPHQW�LQ�OD\HU�IDUPV�LV�VXSHUYLVHG�LQ�%URLOHU�DQG�

/D\HU�)DUPLQJ�*XLGHOLQHV�WKDW�LV�ZULWWHQ�LQ��5HJXODWLRQ�

RI�0LQLVWU\�RI�$JULFXOWXUH���5HSXEOLF�,QGRQHVLD�1R�����

3HUPHQWDQ��27�������������7KLV�5HJXODWLRQ�FRQ¿UPV�

DERXW�WKH�DSSOLFDWLRQ�RI�ELRVHFXULW\�WR�SUHYHQW�WKH�GLVHDVH�

WUDQVPLVVLRQ�LQ�IDUPV��7KH�)$2��������PHQWLRQHG�WKDW�

ELRVHFXULW\�FRXOG�EH�D�PLWLJDWLRQ�RI�$,�LQ�HDFK�SRXOWU\�

VHFWRU��%LRVHFXULW\�LQ�ODUJH�VFDOH�FRPPHUFLDO�SURGXFHU�

�VHFWRU� �� DQG� ��� LV� D� QHHG� DQG� FDQ� EH� LPSURYHG� E\�

WKH� JRYHUQPHQW� VXSSRUW�� %LRVHFXULW\� IRU� VPDOO�VFDOH�

FRPPHUFLDO� SURGXFHU� �VHFWRU� ��� VKRXOG� HPSKDVL]H�

WKH�FUHDWLRQ�RI�SK\VLFDO�EDUULHUV�DJDLQVW� LQIHFWLRQ�DQG�

FRQWURO� DFFHVV�� %LRVHFXULW\� RI� VFDYHQJLQJ� SRXOWU\�

QHHGV� WR� SD\� DWWHQWLRQ� WR� VHJUHJDWLRQ� E\� KRXVLQJ� WKH�

FKLFNHQ�DQG�E\�XVLQJ�GLVLQIHFWLRQ��,Q�OLYH�ELUG�PDUNHW��

ELRVHFXULW\�PHDVXUHV� LQFOXGLQJ� LQWURGXFLQJ� UHVW�GD\V��

OLPLWLQJ�WKH�VSHFLHV��ZKLFK�FDQ�EH�VROG�DW�D�PDUNHW��DQG�

XVLQJ�FOHDQDEOH�FDJHV�DUH� WKH�PDMRU�ELRVHFXULW\� VWHSV�

LQ� UHGXFLQJ�$,� LQIHFWLRQ�� � 6KDUPD� ������� DQG�1GHP�

DQG�2JED��������VDLG�WKDW�WKHUH�DUH�WKUHH�FRPSRQHQWV�

LQ� ELRVHFXULW\� WKDW� SUHYHQW� WKH� GLVHDVH� WUDQVPLVVLRQ��

LVRODWLRQ��WUDI¿F�FRQWURO��DQG�VDQLWDWLRQ��6LDKDDQ��������

H[SODLQHG�WKDW�D�UHDVRQDEO\�JRRG�ELRVHFXULW\�FRQGLWLRQ�

LQ� VHFWRU��� IDUPV�PLJKW�GHFUHDVH� WKH�$,� WUDQVPLVVLRQ�

ULVN�E\������IROG��

0DQ\� UHVHDUFKHV� VDLG� WKDW�ELRVHFXULW\� LV� QRW� � DSSOLHG�

SURSHUO\� LQ� ,QGRQHVLD� \HW�� 6LDKDDQ� ������� HYDOXDWHG�

WKH� ELRVHFXULW\� UDWH� LQ� VHFWRU� �� IDUPV� LQ� %RJRU� DQG�

6XNDEXPL�DV�µORZ¶�DQG�µVXI¿FLHQW¶��5XVQ\�HW�DO���������

VDLG� WKDW� WKH� UDWH� DGRSWLRQ� LQ� ELRVHFXULW\� LQQRYDWLRQ�

IRU�OD\HUV�LQ�6LGUDS�GLVWULFW�LV�ORZ��7KLV�IDFW�PDNHV�WKH�

DSSOLFDWLRQ�RI�ELRVHFXULW\�LQ�OLYH�FKLFNHQ�FKDLQ�EHFRPH�

TXHVWLRQDEOH��

7KLV� UHVHDUFK� ZDV� FRQGXFWHG� WR� LGHQWLI\� WKH� OD\HU�

FKLFNHQ�FKDLQ�LQ�%RJRU�DQG�6XNDEXPL�DQG�WR�DQDO\]H�

WKH� UDWH� DSSOLFDWLRQ� RI� ELRVHFXULW\� LQ� OD\HU� FKLFNHQ�

FKDLQ� LQ�%RJRU�DQG�6XNDEXPL��7KLV� UHVHDUFK� IRFXVHG�

RQ� OLYH� OD\HU� FKLFNHQ� FKDLQ� � EHFDXVH� WKHVH� FKLFNHQ�

DUH� PRUH� YXOQHUDEOH� IRU� GLVHDVH� WUDQVPLVVLRQ�� 7KH�

UHVXOWV� DUH�H[SHFWHG� WR�JLYH�D� UHSUHVHQWDWLRQ�RQ� OD\HU�

FKLFNHQ�FKDLQ�WKDW�DFWXDOO\�RFFXU�LQ�OD\HU�LQGXVWU\�DQG�

DQ\�UHODWHG�VWDNHKROGHUV�DQG�WR�EHFRPH�DQ�HYDOXDWLRQ�

PDWHULDO�IRU�ELRVHFXULW\�DSSOLFDWLRQ��

METHODS

7KLV�UHVHDUFK�ZDV�FRQGXFWHG�E\�D�VXUYH\�PHWKRG�XVLQJ�

D�FKHFNOLVW�TXHVWLRQDLUH���7KH�UHVHDUFK�PRUH�IRFXVHG�RQ�

WKH�FKDLQ�RI�OLYH�FKLFNHQV�IURP�IDUPV�WR�VHOOHUV�RI�FXOOHG�

OD\HUV�WKDW�KDYH�D�KLJKHU�ULVN�RI�GLVHDVH��:HVW�-DYD�ZDV�

VHOHFWHG�EHFDXVH�LW�LQFOXGHV�WKH�WRS�¿YH�SURYLQFHV�ZLWK�

WKH�KLJKHVW�SRSXODWLRQ�RI�OD\LQJ�KHQV�LQ�,QGRQHVLD�EXW�

KDV� WKH� KLJKHVW�$,� FDVHV�� %RJRU� DQG� 6XNDEXPL�ZHUH�

FKRVHQ�IRU�WKH�UHVHDUFK�ORFDWLRQ�DV�WKH\�DUH�IDUP�FHQWHU�

GLVWULFWV�IRU�OD\HUV�LQ�:HVW�-DYD��%36���������DQG�KDYH�

KLJK�SUHYDOHQFH�RI�$,��6HW\DZDWL���������7KH�SUHYDOHQFH�

RI�$,�LQ�'D\�2OG�&KLFN��'2&��LQ�%RJRU�DQG�6XNDEXPL�

ZDV�GHWHFWHG�E\�������DQG������� UHVSHFWLYHO\��7KLV�

VWXG\�ZDV�FRQGXFWHG� IURP�2FWREHU������ WR�)HEUXDU\�

�����LQ�%RJRU�DQG�6XNDEXPL�GLVWULFWV��7KHUH�ZHUH�����

OD\HU� IDUPV�FRQVLVWLQJ�RI�����IDUPV� ORFDWHG� LQ�%RJRU�

DQG����IDUPV�ORFDWHG�LQ�6XNDEXPL��%36���������
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:LWK�WKH�XVH�RI�WKH�SURSRUWLRQDO�FDOFXODWLRQ�RI�6ORYLQ�

PHWKRG�� WKH� QXPEHUV� OD\HU� FKLFNHQ� RI� VDPSOHV�

FROOHFWHG�IURP�%RJRU�DQG�6XNDEXPL�ZDV����IDUPV�DQG�

���IDUPV�UHVSHFWLYHO\��7KH�VDPSOLQJ�PHWKRG�IRU�FXOOHG�

OD\HU� VHOOHUV� �FROOHFWRUV�� 3RXOWU\�%XWFKHU\�KRXVH�� DQG�

FRQVXPSWLRQ� ELUG� PDUNHW�� ZDV� EDVHG� RQ� &RQYHQLHQW�

6DPSOLQJ�0HWKRG�LQ�ZKLFK�WKH�QXPEHU�RI�VDPSOHV� LV�

DGMXVWHG� EDVHG� RQ� WKH� ÀRZ� RI� WKH� UHVHDUFK� LQ� FXOOHG�

OD\HUV��7KH�ÀRZ�LQ�OD\HU�FKLFNHQ�FKDLQ�ZDV�GHVFULSWLYHO\�

DQDO\]HG� EDVHG� RQ� REVHUYDWLRQV� DQG� LQWHUYLHZV� ZLWK�

WKH�SHRSOH�IURP�OD\HU�LQGXVWU\��%LRVHFXULW\�DSSOLFDWLRQ��

ZDV� HYDOXDWHG� XVLQJ� VFRULQJ� WHFKQLTXH� LQFOXGLQJ�

LVRODWLRQ��WUDI¿F�FRQWURO��DQG�VDQLWDWLRQ�YDULDEOHV��7DEOH�

���� 7KRVH� WKUHH� ELRVHFXULW\� YDULDEOHV� ZHUH� HYDOXDWHG�

XVLQJ�FKHFNOLVW�TXHVWLRQQDLUH�EDVHG�RQ��0DUWLQGDK�HW�DO��

������� DQG� YHWHULQDU\� FRQWURO� QXPEHU��7KLV� FKHFNOLVW�

TXHVWLRQQDLUH�PHWKRG�ZDV�DOVR�PHQWLRQHG�DQG�XVHG�LQ�

)$2� ��������7HQ]LQ� HW� DO�� �������� DQG�$OKDML� ��������

6FRULQJ� ZDV� XVHG� WR� PHDVXUH� WKH� LPSOHPHQWDWLRQ� RI�

ELRVHFXULW\� WR� GLVHDVH� FKDOOHQJH�� 7KH� VFRULQJ� UHVXOWV�

IURP�%RJRU�DQG�6XNDEXPL�ZHUH�WKHQ�FRPSDUHG�XVLQJ�

7�WHVW�� %LRVHFXULW\� HYDOXDWLRQ� ZDV� FRQGXFWHG� XVLQJ�

VFRULQJ�WHFKQLTXH�IRU�ELRVHFXULW\�FRPSRQHQWV��LVRODWLRQ��

WUDI¿F� FRQWURO� DQG� VDQLWDWLRQ��� ZLWK� %LRVHFXULW\�

&KHFNOLVW� 4XHVWLRQDLUH�� 6FRULQJ� QXPEHU� YDULHG� IURP�

��������� WR����=HUR�QXPEHU�PHDQV� WKDW� WKH�ELRVHFXULW\�

LV� QRW� DSSOLHG� QXPEHU� �� PHDQV� JRRG� DSSOLFDWLRQ� RI�

%LRVHFXULW\�� � ,Q� IDUPV� UHVHDUFK�SRLQW�� WKH�%LRVHFXULW\�

&KHFNOLVW�4XHVWLRQDLUH�FRQVLVWHG�RI����TXHVWLRQV�ZLWK�

WKH�PD[LPXP�VFRUH�RI�����DQG�LQ�FXOOHG�OD\HU�VHOOHUV��

WKH�%LRVHFXULW\�&KHFNOLVW�4XHVWLRQDLUH�FRQVLVWHG��I����

TXHVWLRQV�ZLWK�WKH�PD[LPXP�VFRUH�RI�����7KH�UHVHDUFK�

IUDPHZRUN�LQ�)LJXUH���

RESULTS 

Layers Supply Chain

/D\HU�VXSSO\�FKDLQ�FRQVLVWHG�RI�ZLWK�OLYH�FKLFNHQ�FKDLQ��

LQIRUPDWLRQ�� DQG� FDVK� ÀRZ� EHWZHHQ� WKH� IDUPV� DQG�

WKHLU�¿QDO�FRQVXPHUV��7KH�FRPSRQHQWV�RI�WKH�FKLFNHQ�

FKDLQ� LQFOXGHG� IDUPV�� FXOOHG� OD\HU� VHOOHUV�� DQG� ¿QDO�

FRQVXPHUV��7DEOH� � �� VKRZV� WKH� IDUP¶V� OD\HU� VRXUFHV���

0RVW�RI�WKH�IDUPHUV�REWDLQHG�WKH�VXSSO\�GLUHFWO\�IURP�

'2&��'D\�2OG�&KLFN��DQG�SXOOHW�EUHHGHUV���,Q�FRQWUDVW�

WR�WKH�EURLOHU�FKLFNHQ��FXOOHG�OD\HUV�DUH�QRW�WDNHQ�WR�WKH�

FKLFNHQ�VODXJKWHUKRXVH���7DQMXQJ�HW�DO��������EXW�WKH\�

ZHUH�WDNHQ�WR�FXOOHG�OD\HU�VHOOHUV�LQVWHDG��&XOOHG�OD\HU�

VHOOHUV� FDQ� EH� GLYLGHG� LQWR� WKUHH�� FROOHFWRUV�� SRXOWU\�

PDUNHW�VHOOHUV��DQG�EXWFKHUV�

0RVW� UHVSRQGHQWV� IURP� FXOOHG� OD\HU� VHOOHUV� LQ� %RJRU�

DQG�6XNDEXPL�GR�QRW�RQO\� VHOO� FXOOHG� OD\HUV�EXW�DOVR�

RWKHU� NLQG� RI� ELUGV� �OD\HUV� DQG� GXFNV��� &XOOHG� OD\HU�

VHOOHUV�PD\�EH�GLYLGHG�LQWR�FROOHFWRUV��SRXOWU\�PDUNHW�

VHOOHUV��DQG�EXWFKHUV��7DEOH���VKRZV�GLVWULEXWLRQ�V\VWHP�

LQ�DFWLYH�OD\HU�VHOOHUV�

&ROOHFWRUV�KDYH�D�UROH�WR�EX\�FXOOHG�OD\HUV�IURP�IDUPV�

DQG� WKHQ� EHFRPH� WKH� VHOOHUV� IRU� WKH� QH[W� FKDLQ�� �7KH�

FROOHFWRUV� WKHPVHOYHV� KDYH� D� YHU\� LPSRUWDQW� UROH� LQ�

FXOOHG�OD\HU�GLVWULEXWLRQ��EHFDXVH�PRVW�RI�WKHP�XVXDOO\�

WDNH�WKH�FXOOHG�OD\HUV�E\�WKHPVHOYHV�IURP�WKH�IDUPV�LQ�

ELJ�YROXPH��DQG�WKHQ�GLVWULEXWH�WKH�FRPPRGLW\�WR�WKH�

QH[W� FKDLQV� �RWKHU� FROOHFWRUV�� SRXOWU\� PDUNHW� VHOOHUV��

EXWFKHUV��DQG�¿QDO�FRQVXPHUV���)$2��������PHQWLRQV�

WKDW� FROOHFWRUV� D� ODUJHU� FRYHUDJH� DUHD� WKDQ� DQRWKHU�

DFWRU� LQ� WKH� VXSSO\� FKDLQ�� 7KH\� FDQ� WUDYHO� IURP� RQH�

SODFH� WR�DQRWKHU� WR�PDNH�D�GHDO�ZLWK�SRXOWU\� IDUPHUV�

DQG�VHOO�WKHLU�FXOOHG�OD\HUV�WR�WKH�QH[W�FKDLQ��0DMRULW\�

RI��WKH�FROOHFWRUV�DFWLYHO\�VHOO�FXOOHG�OD\HUV�WKH�ZKROH�

\HDU� DQG� FDQ� SOD\� D� UROH� IRU� EXVVLQHVV� WR� FRQVXPHU�

�%�WR�&��RU�%XVVLQHVV�WR�%XVLQHVV��%�WR�%���7KHUH�DUH�

VRPH�FROOHFWRUV�WKDW�KDYH�WKHLU�VKHOWHU�FDJHV�EXW�VRPH�

RWKHUV�KDYH�WKH�VKHOWHU�FDJHV�IRU�WHPSRUDU\�FROOHFWLRQ��

,Q� DGGLWLRQ�� VRPH� FROOHFWRUV� KDYH� D� UROH� DV� EXWFKHUV�

GHSHQGLQJ�RQ�FRQVXPHU¶V�RUGHU�

3RXOWU\�PDUNHW�VHOOHUV�DUH�FXOOHG�OD\HU�VHOOHUV�WKDW�VHOO�

WKH�FXOOHG�OD\HUV�LQ�PDUNHW��7KH�VHOOLQJ�W\SH�XVHG�LV�OLYH�

ELUG�PDUNHW�ZKHUH� WKH�KHQV�ZRXOG�EH�EXWFKHUHG�DIWHU�

EHLQJ�FKRVHQ�E\� WKH�EX\HUV��0RVW�ELUG�PDUNHW�VHOOHUV�

ZRXOG� GLUHFWO\� IDFH� WKH�¿QDO� FRQVXPHUV� DQG�JLYH� WKH�

EXWFKHULQJ�DQG�FOHDQLQJ�VHUYLFH�IRU�WKHP��&XOOHG�OD\HUV�

DUH� XVXDOO\� VXSSOLHG� IURP� IDUPV� RU� FROOHFWRUV�� %LUG�

%DFNJURXQG

2EVHUYDWLRQ��	�,QWHUYLHZ

/D\HU�&KLFNHQ�&KDLQ��6WUXFWXUH�LQ�%RJRU�DQG�6XNDEXPL

%LRVHFXULW\�6FRULQJ�LQ�FXOOHG�OD\HUV�FKLFNHQ�FKDLQ�

LQ�%RJRU�DQG�6XNDEXPL

7�WHVW�IRU�WKH�UHVXOW�VFRULQJ�RI�%LRVHFXULW\�$SSOLFDWLRQ�LQ�

%RJRU�DQG�6XNDEXPL

)LJXUH����5HVHDUFK�IUDPHZRUN
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PDUNHW� VHOOHUV� XVXDOO\� WDNH� WKH� VXSSO\� WKHPVHOYHV� LI�

WKH� VRXUFHV� DUH� IURP� IDUPV�� ,I� WKH� VXSSOLHV� DUH� IURP�

FROOHFWRUV�� WKH� FROOHFWRUV� XVXDOO\� GHOLYHU� WKH� VXSSOLHV�

WR�SRXOWU\�PDUNHW�VHOOHUV��7KH�DYHUDJH�SRXOWU\�PDUNHW�

VHOOHUV�KDYH�VKHOWHU�FDJHV�ORFDWHG�DW�WKH�VHOOLQJ�ORFDWLRQ�

RU�DW�WKHLU�KRXVH��

%XWFKHU�LV�D�FRPSRQHQW�LQ�VXSSO\�FKDLQ�WKDW�KDV�D�UROH�

IRU�EXWFKHULQJ�WKH�FXOOHG�OD\HUV�EXW�WKLV�FRPSRQHQW�LV�

QRW�ORFDWHG�DW�ELUG�PDUNHW�7KH�VHOOLQJ�W\SH�LV�OLYH�ELUG�

PDUNHW�ZKHUH�WKH�OD\HUV�ZRXOG�EH�EXWFKHUHG�DIWHU�EHLQJ�

FKRVHQ�E\�EX\HUV��7KH�DPRXQW�RI�WKH�FRPPRGLW\�FDQ�

EH�KLJKHU�WKDQ�WKDW�RI�WKH�PDUNHW�ELUG�VHOOHUV��%XWFKHUV�

XVXDOO\� REWDLQ� VXSSOLHV� IURP� IDUPV� RU� FROOHFWRUV� DQG�

WDNH� WKH� FRPPRGLWLHV� E\� WKHPVHOYHV� IURP� IDUPV� RU�

FROOHFWRUV��%XWFKHU¶V�FRQVXPHU�W\SH�LV�KRXVHKROGV�DQG�

UHVWDXUDQWV��0RVW�RI�WKH�FRPPRGLW\�W\SH�LV�FXOOHG�OD\HUV��

EXW�DQRWKHU�ELUG�W\SH�OLNH�ORFDO�KHQV�LQ�VPDOO�FDSDFLW\�

DV� PDUNHW¶V� RUGHU� LV� DOVR� DYDLODEO�� %XWFKHUV� XVXDOO\�

KDYH�VKHOWHU�FDJHV�IRU�KHQ�FROOHFWLRQ�� WKXV��HYHU\WLPH�

WKH\�REWDLQ�DQ�RUGHU�IRU�KHQV��WKH\�FDQ�GLUHFWO\�EXWFKHU�

WKH�KHQV�LQ�D�FHUWDLQ�ZRUNLQJ�DUHD��

7KH�¿QDO�FRQVXPHUV�FDQ�EH�KRXVHKROGV�RU�UHVWDXUDQWV��

DQG�WKH\�FDQ�EX\�WKH�FXOOHG�OD\HUV�IURP�IDUPV��&ROOHFWRUV�

DOVR�KDYH�D�UROH�DV�EXWFKHUV�RU�SRXOWU\�PDUNHW�VHOOHUV���

7KH� DYHUDJH� RI� WKH� ¿QDO� FRQVXPHUV� WDNH� WKH� FXOOHG�

OD\HUV�WKHPVHOYHV�IURP�VHOOHUV��EXW�IRU�WKH�URXWLQH�KLJK�

DPRXQW�EX\HUV��XVXDOO\�UHVWDXUDQWV���WKH�VHOOHUV�ZRXOG�

JLYH�D�GHOLYHU\�VHUYLFH��7KHUHIRUH��WKH�¿QDO�FRQVXPHU�

ZLOO�REWDLQ�WKH�FXOOHG�OD\HUV�DV�FDUFDVV��H[FHSW�LI�WKH\�

GLUHFWO\�EX\�WKH�OD\HUV�IURP�IDUPV��

7DEOH����2SHUDWLRQDO�GH¿QLWLRQ�RI�UHVHDUFK�YDULDEOHV�

5HDVHDUFK�9DULDEOHV 6XSSO\�FKDLQ�SRLQWV ,QGLFDWRU� 5HVHDUFK�0HWKRGV

,VRODWLRQ Farms :LOG�ELUG�DWWUDFWLYHQHVV��3URWHFWLRQ�IURP�ZLOG�

ELUGV�� 3ODFHPHQW� RI� IDUP� VWDIIV�� 'LVWDQFH� WR�

VWUHHW��URDG�DQG�ORFDO�HQYLURQPHQW��$YDLODELOLW\�

RI�IDUPV¶�UHVWUDLQWV���1XPEHU�RI�ELUG�W\SHV�LQ�

IDUPV���7UHDWPHQW�IRU�VLFN�ELUG��)HHG�6RXUFHV

6FRULQJ�ZLWK�VFDOHV�

���)DUPV�DUH�QRW�ORFDWHG�DW�

PLJUDQW�ELUGV�SDWK������7UHHV�

DURXQG�IDUPV�EXW�QR�SRROV���

���3RRO�QHDU�WKH�IDUP�ZLWK�D�

���PHWHU�GLVWDQFH������3RRO�

DQG�WUHHV�ZLWK�D����PHWHU�

GLVWDQFH��

&ROOHFWRUV

%XWFKHU\�KRXVHV

%LUG�0DUNHWV

:LOG� ELUG� DWWUDFWLYHQHVV�� 3ODFHPHQW� RI� IDUP�

VWDIIV�� 'LVWDQFH� WR� VWUHHW�� URDG� DQG� ORFDO�

HQYLURQPHQW��$YDLODELOLW\�RI�IDUPV¶�UHVWUDLQWV��

1XPEHU� RI� ELUG� W\SHV� LQ� IDUPV�� 7UHDWPHQW�

IRU� VLFN� ELUG�� /D\HUV� RXWSXW� V\VWHP�� &DJH�

EXLOGLQJ

7UDI¿F�&RQWURO Farms 7UHDWPHQW�IRU�QHZ�DUULYDOV�RI�ELUGV���7UHDWPHQW�

IRU�YLVLWRUV��7UHDWPHQWV�IRU�YHKLFOHV��7UHDWPHQW�

IRU�HTXLSPHQW

6FRULQJ�ZLWK�VFDOH��

���5HVWULFWLRQ�DQG�FRPSOHWH�

GLVLQIHFWLRQV������2QO\�

GLVLQIHFWLRQ������0LQLPDO�

WUHDWPHQW������1R�WUHDWPHQW�
&ROOHFWRUV

%XWFKHU\�KRXVHV

%LUG�0DUNHWV

7UHDWPHQW�IRU�QHZ�DUULYDO�RI�ELUGV��7UHDWPHQW�

IRU�YLVLWRUV��7UHDWPHQWV�IRU�YHKLFOHV��7UHDWPHQW�

IRU� HTXLSPHQW�� 7UHDWPHQW� ZKHQ� KHQV� DUH�

PRYHG��WUDQVSRUWHG

Sanitation Farms 7UHDWPHQW�EHIRUH�HQWHULQJ�ELUG�FDJH��&DSDFLW\�

IRU� GLVLQIHFWLRQ�� FOHDQLQJ� LQ� IDUPV�� &DSDFLW\�

IRU� HTXLSPHQW� GLVLQIHFWLRQ�� FOHDQLQJ�� :DVWH�

WUHDWPHQW��&DSDFLW\�IRU�YHKLFOH�GLVLQIHFWLRQ�

:DWHU�VRXUFHV��7UHDWPHQW�IRU�ELUG�FDUULRQ�

6FRULQJ�ZLWK�VFDOH�

���&RPSOHWH�FOHDQLQJ�DQG�

GLVLQIHFWLRQ������3DUWLDO�

FOHDQLQJ�DQG�GLVLQIHFWLRQ���

���&OHDQLQJ�DQG�GLVLQIHFWLRQ�

RQO\�DIWHU�RXWEUHDN������1R�

FOHDQLQJ�DQG�GLVLQIHFWLRQ�
&ROOHFWRUV

%XWFKHU\�KRXVHV

%LUG�0DUNHWV

7UHDWPHQW�EHIRUH�HQWHULQJ�ELUG�FDJH��&DSDFLW\�

IRU�HTXLSPHQW�GLVLQIHFWLRQ��FOHDQLQJ��&DSDFLW\�

IRU� FDJH� GLVLQIHFWLRQ�� FOHDQLQJ�� :DVWH�

WUHDWPHQW�� &DSDFLW\� IRU� YHKLFOH� GLVLQIHFWLRQ��

:DWHU� VRXUFHV�� 7UHDWPHQW� IRU� ELUG� FDUULRQ��

6DQLWDWLRQ�IDFLOLW\�DQG�HTXLSPHQW���+\JLHQH
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RU� 5S�������KHQ�� +RZHYHU�� GXULQJ� WKH� KROLGD\V�� WKH�

SULFH� IURP� IDUPV� ZRXOG� EH� 5S�������5S�������KHQ��

7KXV�� FROOHFWRUV�� SRXOWU\�PDUNHW� VHOOHUV� DQG� EXWFKHUV�

ZRXOG� VHOO� KHQV� DV� PXFK� DV� 5S������� RU� 5S�������

KHQ��7UDQVDFWLRQ�DPRQJ�FROOHFWRUV�RU�EXWFKHUV�ZLOO�JLYH�

D�SUR¿W�DSSUR[LPDWHO\�5S������KHQ�IURP�WKH�VXSSOLHU�

SULFH��7KH�SRXOWU\�PDUNHW�VHOOHUV�WKDW�JHW�WKH�VXSSOLHV�

IURP�FROOHFWRUV�ZLOO�UHVHOO�LW�ZLWK�WKH�SUR¿W�RI�5S�������

KHQ�RU�ZLWK�WKH�SULFH�RI�5S�������RU�5S�������KHQ�LQ�

UHJXODU�PRQWKV�DQG�XS�WR�5S�������KHQ�RQ�KROLGD\V�

7KH�IUHTXHQF\�RI�HYHU\�SDWK�LQ�FKLFNHQ�FKDLQ�ÀRZ�ZDV�

FDOFXODWHG� WR� VHH� ZKLFK� SDWK� KDG� WKH�PRVW� � IUHTXHQW�

DSSOLFDWLRQ�DW�FXOOHG�OD\HUV�VXSSO\�FKDLQ��7KH�IUHTXHQF\�

GDWD� ZHUH� WKHQ� UHYLHZHG� DQG� FDOFXODWHG� IURP� WKH�

TXHVWLRQDLUH�¿OOHG�E\�WKH�IDUPV�DQG�FXOOHG�OD\HU�VHOOHUV���

7DEOH� �� VKRZV� WKDW� WKH� KLJKHVW� ZHLJKW� YDOXH� LV� SDWK�

QXPEHU����IROORZHG�E\�SDWK�QXPEHU����3DWK�QXPEHU���LV�

WKH�ORQJHVW�SDWK��DQG�SDWK�QXPEHU���KDV�WKH��UG�KLJKHVW�

ZHLJKW�YDOXH��0HDQZKLOH��WKH�PRVW�UDUHO\�DSSOLHG�SDWK�

LV�SDWK�QXPEHU���WKDW�GLUHFWO\�GLVWULEXWHV�FXOOHG�OD\HUV�

IURP�IDUPV�WR�EXWFKHUV��7KLV�LV�EHFDXVH�EXWFKHUV�ZHUH�

QRW� IRXQG� LQ� FXOOHG� OD\HU� GLVWULEXWLRQ� SDWK� LQ� %RJRU��

7KXV��SDWK�QXPEHU���DQG���LQ�%RJRU�KDG�D�]HUR�YDOXH��

/RQJHU� VXSSO\�FKDLQ�SDWK�ZRXOG� LQFUHDVH� WKH�GLVHDVH�

WUDQVPLVVLRQ�DQG�GHDWK�ULVN�LQ�KHQV��&KLFNHQ�FKDLQ�ÀRZ�

IRU�FXOOHG�OD\HUV�LQ�)LJXUH���

+DUWDZDQ� DQG� 'KDUPD\DQWL� ������� GHWHFWHG� $,�

WUDQVPLVVLRQ� LQ� WUDGLWLRQDO� PDUNHW� LQ� (DVW� -DYD�� LQ�

ZKLFK� WKH� ORFDO� KHQV� DQG� EXWFKHU�KRXVHV� KDG� EHHQ�

$,� SRVLWLYH�ZKHQ� WHVWHG�ZLWK� 5HDO� 7LPH� 3RO\PHUDVH�

&KDLQ�5HDFWLRQ� �57�3&5���7KLV�PD\� EH� UHODWHG�ZLWK�

WKH� DFFRPRGDWLQJ� WLPH� �����GD\V�� DQG� VHOOLQJ� V\VWHP�

RI�FXOOHG�OD\HUV��6HOOLQJ�V\VWHP�WKDW�LV�QRW�)LUVW�LQ�)LUVW�

2XW��),)2��DQG�PL[HV�WKH�KHQV�ZLWK�VRPH�ELUG�W\SHV�

LQ�WKH�ORFDWLRQ�KDV�D�SRWHQF\�WR�FKDQJH�WKH�DFFRPRGDWH�

SODFH�LQWR��D�UHVHUYRLU�RI�GLVHDVHV��0L[HG�ELUGV�LQ�RQH�

ORFDWLRQ� DOVR� FRXOG� JLYH� LPSDFW� LQ� YLUXV� PXWDWLRQ��

'LVLQIHFWLRQ� DQG� FDJH� GU\LQJ� DUH� QHHGHG� WR� SUHYHQW�

GLVHDVH�DFFXPXODWLRQ�LQ�DFFRPRGDWH�SODFH��,Q�DGGLWLRQ��

WUDQVSRUWDWLRQ�IRU�FXOOHG�OD\HUV�LV�XVXDOO\�WKH�VDPH�DV�

WKH� WUDQVSRUWDWLRQ� IRU� DQ\� RWKHU� ELUG�� ,QDSSURSULDWH�

GLVLQIHFWLRQ� ZRXOG� PDNH� WUDQVSRUWDWLRQ� EHFRPH� D�

GLVHDVH�WUDQVPLVVLRQ�IDFWRU��$&,$5���������)RXUQLH�HW�

DO���������VDLG�WKDW�GLVHDVH�WUDQVPLVVLRQ�DPRQJ�FKDLQV�

LQ� FKLFNHQ� FKDLQ� FRXOG�EH� UHGXFHG�XVLQJ�GLVLQIHFWLRQ�

IRU�WUDQVSRUWDWLRQ�WKDW�FRQQHFWV�FKDLQV�LQ�FKLFNHQ�FKDLQ�

V\VWHP�UHJXODUO\��7KLV�ZRXOG�UHGXFH�WKH�LQWHUPL[LQJ�RI�

GLVHDVHV�LQ�PDUNHW�DQG�ELUG�DFFRPRGDWH�SODFH�

7DEOH�����3HUFHQWDJH�RI�OLYH�OD\HU�VRXUFHV�IRU�IDUPV�LQ�

%RJRU�DQG�6XNDEXPL�

6RXUFHV�RI�/D\HU�6XSSO\
%RJRU�

���

6XNDEXPL�

���

3XOOHW�%UHHGHU� �� �

'2&�%UHHGHU� �� ��

3RXOWU\�VKRS � �

Other Farms � �

6HOI�+DWFKHU\ � �

'2&�	�3XOOHW�%UHHGHU� �� �

3RXOWU\�VKRS�	�EUHHGHU�'2& � �

'2&�%UHHGHU�	�6HOI�+DWFKHU\ � �

7DEOH� ��� 3HUFHQWDJH� RI� GLVWULEXWLRQ� V\VWHP� LQ� FXOOHG�

OD\HU�VHOOHUV�LQ�%RJRU�DQG�6XNDEXPL�

&KDUDFWHULVWLFV
%RJRU�

���

6XNDEXPL�

���

.LQG�RI�

+HQV

/D\HUV �� ����

0L[HG�+HQV �� ����

6RXUFHV�

RI�+HQV�

6XSSO\

&ROOHFWRUV ���� ��

Farms ���� ��

&ROOHFWRUV�DQG�

Farms

� ��

6XSSO\�

6\VWHP

'HOLYHUHG�E\�

Supplier

����� ��

6HOI�7DNLQJ ���� ��

'HOLYHUHG�E\�

6XSSOLHU�DQG�6HOI�

7DNLQJ

���� ��

Selling 

6\VWHP

),)2 ����� ����

'HSHQG�RQ�2UGHU ����� ����

'LVWULEXWLRQ�

6\VWHP

'HOLYHUHG�E\�

Supplier

���� ��

6HOI�7DNLQJ �� ��

'HOLYHUHG�E\�

6XSSOLHU�DQG�6HOI�

7DNLQJ

����� ��

Selling 

Time

Seasonal ���� ����

<HDU�DURXQG ����� ����

Cash Flow from Final Consumer to Farms 

7KH� SULFH� RI� FXOOHG� OD\HUV� LV� UHODWLYHO\� WKH� VDPH� LQ�

%RJRU�DQG�6XNDEXPL��,Q�UHJXODU�PRQWKV��QRW�KROLGD\V���

WKH�SULFH�RI�FXOOHG� OD\HUV� IURP�IDUPV� UDQJHV�EHWZHHQ�

5S�������DQG�5S�������KHQ��&ROOHFWRUV��SRXOWU\�PDUNHW�

VHOOHUV�� DQG� EXWFKHUV� WKDW� JHW� WKH� VXSSO\� IURP� IDUPV�

ZRXOG�VHOO� WKH�FXOOHG� OD\HUV� LQ� WKH�SULFH�RI�5S�������
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7DEOH����)UHTXHQF\�YDOXH�IRU�SDWKV�LQ�FXOOHG�OD\HU�FKLFNHQ�FKDLQ

3DWK
)UHT�9DOXH

%RJRU 6XNDEXPL

)DUPV�:�&ROOHFWRUV���:�&ROOHFWRUV���:�%LUG�0DUNHW�6HOOHUV�:�)LQDO�&RQVXPHUV ���� ����

)DUPV�:��&ROOHFWRUV���:�&ROOHFWRUV���:�)LQDO�&RQVXPHUV ���� ����

)DUPV�:�&ROOHFWRUV�:�%LUG�0DUNHW�6HOOHUV�:�)LQDO�&RQVXPHUV ���� ����

)DUPV�:�&ROOHFWRUV�:�%XWFKHUV�:��)LQDO�&RQVXPHUV ���� ����

)DUPV�:�&ROOHFWRUV�:��)LQDO�&RQVXPHUV ���� ����

)DUPV�:��%XWFKHUV�:��)LQDO�&RQVXPHUV ���� ����

)DUPV�:�%LUG�0DUNHW�6HOOHUV�:�)LQDO�&RQVXPHUV ���� ����

)DUPV�:��)LQDO�&RQVXPHUV ���� ����

,QIRUPDWLRQ�

���/D\HUV�IDUPV

���%XWFKHU�

���&ROOHFWRU

���&XOOHG�OD\HUV�PDUNHW�VHOOHU

���(QG�FRQVXPHU

� &XOOHG�OD\HUV�ÀRZ�������

� 0RQH\�ÀRZ

� ,QIRUPDWLRQ�ÀRZ

�

�

�

�

�

�

� �

�

)LJXUH���&KLFNHQ�FKDLQ�ÀRZ�IRU�FXOOHG�OD\HUV

Biosecurity Application in Culled Layer Chicken 

Chain

/D\HU�IDUPV

%DVHG� RQ� 2,(� �������� ELRVHFXULW\� FDQ� EH� GH¿QHG� DV�

LPSOHPHQWDWLRQ� RI� VWHSV� WR� UHGXFH� ULVNV� RI� GLVHDVH�

H[SRVXUH� DQG� WUDQVPLVVLRQ�� ,Q� WKLV� UHVHDUFK�� D�

TXHVWLRQQDLUH�VXUYH\�ZDV�FRQGXFWHG�DW����OD\HU�IDUPV�

DQG�RWKHU�FKLFNHQ�FKDLQ�SRLQWV�LQ�WHUPV�RI�ELRVHFXULW\��

$W�WKH�SRLQW�RI�OD\HU�IDUPV�LQ�%RJRU�DQG�LQ�6XNDEXPL��

WKH�YDOXHV�REWDLQHG��DUH������DQG����IURP�WKH�PD[LPXP�

VFRUH� RI� ��� UHVSHFWLYHO\�� 7KHVH� YDOXHV� VKRZ� WKH�

ELRVHFXULW\� LQ� OD\HU� IDUPV� LQ� %RJRU� DQG� 6XNDEXPL�

DUHDV�DUH�DW�D�PRGHUDWH�OHYHO��7DEOH���SUHVHQWV�WKH�VFRUH�

RI�HDFK�LQGLFDWRU��7KH�VXUYH\�UHVXOWV�VKRZ�WKDW�IDUPHUV�

LQ� %RJRU� DQG� 6XNDEXPL� KDYH� WKH� ORZHVW� ELRVHFXULW\�

YDOXH�RQ�SURWHFWLRQ� DJDLQVW�ZLOG�ELUGV� ������� DQG� WKH�

DSSHDO�RI�ZLOG�ELUGV���������.QLJKW�-RQHV�HW�DO����������

+XDQJ�HW�DO����������DQG�$VVDP�HW�DO���������PHQWLRQ�

WKDW�WKH�$YLDQ�,QÀXHQ]D�YLUXV�SUREDELOLW\�WUDQVPLVVLRQ�

ZLOO�EH�UHGXFHG�E\�UHGXFLQJ�FRQWDFW�EHWZHHQ�ZLOG�ELUG�

DQG�SRXOWU\��7KLV�ORZ�LQGLFDWRU�YDOXH�LQGLFDWHV�WKH�ULVNV�

RI�GLVHDVH�WUDQVPLVVLRQ�LQ�WKH�IDUP�DUH�VWLOO�KLJK��/DUJH�

WUHHV�DQG�SRQG� WKDW�ZLOO�DWWUDFW�ZLOG�ELUG�VWLOO�KHDYLO\�

VXUURXQG� WKH� ORFDWLRQ� RI� IDUPV�� /D\HU� IDUPV� PRVWO\�

XVH�DQ�RSHQ�EDWWHU\�FDJH�V\VWHP��DQG�WKHUH�LV�QR�QHW�RU�

ZDOO�VR�WKDW�ZLOG�ELUGV�FDQ�HDVLO\�HQWHU�WKH�FDJHV��7KH�

ZLOG�ELUGV� WKDW�HQWHU� WKH�FDJH�FDQ�EH�D�GLVHDVH�YHFWRU�

IURP�RQH�IDUP�WR�DQRWKHU��7KLV�GLVHDVH�PD\�QRW�VKRZ�

V\PSWRPV�LQ�ZLOG�ELUGV�EXW�FDQ�VSUHDG�DQG�LQIHFW�WKH�

OD\HUV��

1XPEHU� RI� SRXOWU\� LQ� RQH� ORFDWLRQ� ������� DQG� ZDWHU�

VRXUFH� ������ LQGLFDWH� WKH� KLJKHVW� ELRVHFXULW\� YDOXH� LQ�

WKH�OD\HUV�IDUP��$OPRVW�DOO�OD\HU�IDUPV�RQO\�EUHHG�RQH�

W\SH�RI�OD\HUV�LQ�RQH�DUHD��7KLV�LV�JRRG�FRQVLGHULQJ�WKDW�

RWKHU�SRXOWU\�FDQ�VHUYH�DV�D�GDQJHURXV�GLVHDVH�FDUULHU�

IRU�OD\HUV��,Q�DGGLWLRQ��PRVW�EUHHGHUV�WDNH�ZDWHU�VRXUFHV�

IURP�GULOOHG�ZHOOV� WKDW�DUH�FOHDQHU� WKDQ�VXUIDFH�ZDWHU�

VRXUFHV��7KH�VRXUFH�RI�FOHDQ�ZDWHU�ZLOO�JUHDWO\�SUHYHQW�

FKLFNHQV�IURP�GLVHDVH��
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7DEOH����$VVHVVPHQW�RI�ELRVHFXULW\�VFRUHV�RQ�OD\HU�IDUPV�LQ�%RJRU�DQG�6XNDEXPL

%LRVHFXULW\ ,QGLFDWRU
%RJRU 6XNDEXPL

S�YDOXH
0HDQ 6' 0HDQ 6'

,VRODWLRQ $WWUDFWLRQ�RI�ZLOG�ELUGV ���� ���� ���� ���

����

3URWHFWLRQ�DJDLQVW�ZLOG�ELUGV ��� ��� ���� ���

3ODFHPHQW�RI�IDUP�VWDII ���� ���� ���� ���

'LVWDQFH�EHWZHHQ�IDUP�DQG�SXEOLF�URDG ���� ���� ���� ���

$YDLODELOLW\�RI�IDUP�EDUULHU ���� ���� ���� ���

1XPEHU�RI�SRXOWU\�W\SHV�LQ�WKH�ORFDWLRQ ���� ���� ���� ���

7UHDWPHQW�RQ�VLFN�SRXOWU\ ���� ���� ���� ���

)HHG�VRXUFH ��� ��� ���� ���

7UDI¿F�FRQWURO 7UHDWPHQW�WR�QHZ�SRXOWU\ ��� ��� ��� ���

�����
7UHDWPHQW�WR�YLVLWRUV ��� ���� ��� ���

7UHDWPHQW�WR�YHKLFOH ��� ��� ��� ���

7UHDWPHQW�WR�HTXLSPHQW ��� ���� ��� ���

Sanitation 7UHDWPHQW�WR�ZRUNHUV�EHIRUH�HQWHULQJ�WKH�ÀRFN ��� ���� ��� ���

�����

)DUP�FOHDQLQJ�DQG�GHVLQIHFWLRQ ��� ���� ��� ���

)ORFN�HTXLSPHQW�FOHDQLQJ�DQG�GHVLQIHFWLRQ ��� ���� ��� ���

3RXOWU\�ZDVWH�WUHDWPHQW ��� ��� ��� ���

&OHDQLQJ�RI��WUDQVSRUW�YHKLFOH ��� ��� ��� ���

:DWHU�VRXUFH ��� ���� ��� ���

7UHDWPHQW�WR�SRXOWU\�FDUFDVH ��� ���� ��� ���

6DQLWDWLRQ�ELRVHFXULW\�623 ��� ���� ��� ���

7RWDO�VFRUH ���� ��

7KH�VWDWLVWLFDO�WHVWV�RQ�WKH�LPSOHPHQWDWLRQ�RI�VDQLWDWLRQ��

WUDI¿F� FRQWURO� DQG� LVRODWLRQ� LQ� %RJRU� DQG� 6XNDEXPL�

LQGLFDWH� WKDW� WKH� LVRODWLRQ� DQG� WUDI¿F� FRQWUROV� KDYH�

S�YDOXH�EHORZ������������DQG�������UHVSHFWLYHO\���7KLV�

LQGLFDWHV� WKDW� WKHUH� DUH� GLIIHUHQFHV� LQ� LVRODWLRQ� DQG�

WUDI¿F� FRQWURO� LQ� 6XNDEXPL� DQG� %RJRU�� 'LIIHUHQFHV�

LQ� LVRODWLRQ� VFRUHV� DSSHDU� LQ� WKH� DWWUDFWLYHQHVV� DQG�

SURWHFWLRQ�RI�ZLOG�ELUGV��

0DQ\� WUHHV� VXUURXQG� ERWK� 6XNDEXPL� DQG� %RJRU�� EXW�

WKHUH�DUH�PRUH�IDUPHUV�ZKR�DOVR�PDNH�¿VK�SRQGV�QHDU�

WKH�FKLFNHQ�FDJHV�LQ�%RJRU��DV�D�UHVXOW��WKH�ELRVHFXULW\�

VFRUH�EHFRPHV�ORZHU��7KH�SURWHFWLRQ�DJDLQVW�ZLOG�ELUGV�

LV� VWLOO� LQ� ORZ� OHYHO� LQ� ERWK� DUHDV� VLQFH� WKH� RSHQLQJV�

LQ� WKH� ÀRFN� DUH� QRW� PDQDJHG� SURSHUO\�� $UWRLV� HW� DO�

�������PHQWLRQ� WKDW� DEVHQFH�RI�RSHQLQJV� LQ� WKH� IDUP�

LV� D� SURWHFWLYH� IDFWRU� WR� UHGXFH� +3$,�� 0RUHRYHU��

$HQJZDQLFK� HW� DO�� �������PHQWLRQ� WKDW� FXWWLQJ� GRZQ�

WUHHV� VXUURXQGLQJ� WKH� IDUP� DQG� SRXOWU\� KRXVLQJ�PD\�

GHFUHDVH�WKH�DWWUDFWLRQ�WR�ZLOG�ELUG�

7KH�GLIIHUHQFH�LQ�WUDI¿F�FRQWURO�LQ�%RJRU�DQG�6XNDEXPL�

LV�PDLQO\� VHHQ� LQ� WKH�FRQWURO�RI�YLVLWRUV��7KH� IDUP� LQ�

6XNDEXPL� KDV� DSSOLHG� YLVLWRU� VSUD\� V\VWHP� EHIRUH�

HQWHULQJ�WKH�FDJH�PRUH�WKDQ�WKH�IDUP�LQ�%RJRU�

Culled Layers Seller

,Q� OD\HU� VHOOHUV� LQ� %RJRU� DQG� 6XNDEXPL�� ELRVHFXULW\�

DVVHVVPHQWV� ZHUH�PRUH� GLUHFWHG� WR� VHOOHUV� ZKR� KDYH�

FKLFNHQ�VKHOWHU��7KHUH�ZHUH�������UHVSRQGHQWV�KDYLQJ�

QR�WHPSRUDU\�VKHOWHUV�LQ�%RJRU��ZKLOH�WKHUH�ZHUH�������

RI�WKHP�KDYLQJ�QR�FKLFNHQ�VKHOWHUV�LQ�6XNDEXPL��7KH�

ELRVHFXULW\�YDOXH�LQ�%RJRU�IDUPV�ZDV������ZKLOH�WKDW�

LQ�6XNDEXPL�ZDV���� IURP� WKH�PD[LPXP�VFRUH�RI� ���

�7DEOH�����

7KLV�YDOXH�LQGLFDWHV�WKDW�WKH�YDOXHV�RI�WKH�ELRVHFXULW\�

LQ�%RJRU�DQG�6XNDEXPL�DUHDV�DUH�DW�D�ORZ�OHYHO��7KLV�

LV� EHFDXVH� WKH� UHVSRQGHQWV� IURP� %RJRU� DUH� PRUH�

GRPLQDWHG�E\�SRXOWU\�PDUNHW�VHOOHUV�ZKR�KDYH�OLPLWHG�

VSDFH�WR�DUUDQJH�IRU�VKHOWHU�SHQV�

7KH�VWDWLVWLFDO�WHVW�RQ�WKH�LPSOHPHQWDWLRQ�RI�VDQLWDWLRQ��

WUDI¿F� FRQWURO�� DQG� LVRODWLRQ� LQ� FXOOHG� OD\HU� VHOOHUV� LQ�

%RJRU�DQG�6XNDEXPL�VKRZV�WKDW�WKH�WUDI¿F�FRQWURO�KDV�

S�YDOXH� EHORZ� ����� ������ HDFK��� 7KLV� LQGLFDWHV� WKDW�

WKHUH�LV�D�GLIIHUHQFH�RI�WUDI¿F�FRQWURO�RQ�OD\HU�VHOOHUV�LQ�

6XNDEXPL�DQG�%RJRU��7KLV�GLVWLQFWLRQ�LV�PDLQO\�RQ�WKH�

DFWLRQ�DJDLQVW�QHZ�SRXOWU\�DQG�DFWLRQ�RQ�WUDQVSRUWDWLRQ�

HTXLSPHQW��
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7DEOH����$VVHVVPHQW�RI�ELRVHFXULW\�VFRUHV�RQ�FXOOHG�OD\HU�VHOOHUV�
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%RJRU 6XNDEXPL

S�YDOXH
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6KHOWHU�HTXLSPHQW�FOHDQLQJ�DQG�GLVLQIHFWLRQ ��� ��� ��� ��

3RXOWU\�ZDVWH�WUHDWPHQW ��� ��� ��� ��

&OHDQLQJ�RI��WUDQVSRUW�YHKLFOH ��� ��� ��� ��

:DWHU�VRXUFH ��� ��� ��� ��

7UHDWPHQW�WR�SRXOWU\�FDUFDVH ��� ��� ��� ���

6DQLWDWLRQ�DQG�HTXLSPHQW�IDFLOLW\ ��� ��� ��� ���

Cleanliness ��� ��� ��� ���

6DQLWDWLRQ�ELRVHFXULW\�RI�623 ��� ��� ��� ���

7RWDO�VFRUH ���� ��

6HOOHUV� LQ� 6XNDEXPL� FOHDQ� WKH� WUDQVSRUW� FDUW� PRUH�

RIWHQ� DQG� LPPHGLDWHO\� DIWHU� WKH\� GHOLYHU� FKLFNHQ�� ,Q�

%RJRU� DUHD�� WKLV� FOHDQLQJ� VWLOO� VSOLWV� EHWZHHQ� URXWLQH�

DIWHU�GHOLYHU\�DQG�FOHDQLQJ�ZKHQ�WKH�SRXOWU\�WUDQVSRUW�

FDJH� �EDVNHW�� LV� GLUW\�� 7KH� VHOOHUV� LQ� 6XNDEXPL� SD\�

PRUH�DWWHQWLRQ�DW�WKH�SRXOWU\�WKDW�WKH\�VHOO�E\�GRLQJ�D�

VHOHFWLRQ�PRUH�VWULQJHQWO\�WKDQ�WKH�%RJRU�DUHD��6D\HHG�

HW�DO���������PHQWLRQ�WKDW�KRXVLQJ�FKLFNHQ�ZLWK�DQRWKHU�

W\SH�RI�SRXOWU\�DQG�ODFN�RI�K\JLHQLF�LQ�WKH�VKHOWHU�FDJH�

DUH� WKH� FUXFLDO� IDFWRUV� IRU� VSUHDGLQJ�$YLDQ� ,QÀXHQ]D�

YLUXV�� 5HJXODU� FOHDQLQJ� DQG� JLYLQJ� GLVLQIHFWDQW� RI�

SRXOWU\� PDUNHWV�� SURSHU� ZDVKLQJ� IDFLOLWLHV� WR� WKH�

SRXOWU\�WUDQVSRUW�FDJH�DQG�PDUNHW�UHVW�GD\V�ZLOO�UHGXFH�

WKH�VSUHDG�RI�$YLDQ�,QÀXHQ]D�YLUXV��2IIHGX�HW�DO��������

0XUKHNDU�HW�DO��������

Managerial Implications

7KH�PDQDJHULDO�LPSOLFDWLRQV�WKDW�FDQ�EH�UHFRPPHQGHG�

WR�OD\HU�FKLFNHQ�FKDLQ�VXEMHFWV�UHODWHG�WR�WKH�UHVXOWV�RI�

WKLV�UHVHDUFK�DUH�DV�IROORZV��7KH�ELRVHFXULW\�VFRUHV�LQ�

OD\HU� IDUPHUV�DQG�FXOOHG� OD\HU� VHOOHUV�DUH�QRW�RSWLPDO�

DQG� QHHG� WR� EH� LQFUHDVHG�� &XOOHG� OD\HU� GLVWULEXWLRQ�

V\VWHP�LV�LQ�WKH�IRUP�RI�OLYH�ELUG�PDUNHW�WKDW�UHTXLUHV�

VWULFW�FRQWURO�LQ�RUGHU�WR�DYRLG�H[SRVXUH�WR�WKH�GLVHDVH��

,Q�WKH�IDUP��DSSOLFDWLRQ�RI�ELRVHFXULW\�SRLQWV�QHHGV�WR�

EH�LQFUHDVHG�HVSHFLDOO\�ZLOG�ELUG�SURWHFWLRQ��3URWHFWLRQ�

WR�ZLOG�ELUG�PD\�EH� LQFUHDVHG�E\�QHWWLQJ� WKH�JDSV�RU�

RSHQLQJ� LQ� WKH�ÀRFN�EXLOGLQJ�DQG�E\�SUHYHQWLQJ�ZLOG�

ELUGV� WR�DFFHVV� WKH� IHHG�DQG�ZDWHU��7KH� URXWH�� VKHOWHU�

WLPH��DQG�VKHOWHU�GLVLQIHFWLRQ�SURFHVV�LQ�WKH�GLVWULEXWLRQ�

RI� OD\HUV� QHHG� WR�EH� FRQVLGHUHG� WR� UHGXFH� WKH� ULVN�RI�

GLVHDVH�
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CONCLUSIONS AND RECOMMENDATIONS 

Conclusions

&KLFNHQ� FKDLQ� RI� FXOOHG� OD\HUV� LV� D� OLYH� ELUG� V\VWHP�

GLVWULEXWLRQ��ZKLFK� LQYROYHV� OD\HU� IDUPHUV��FROOHFWRUV��

SRXOWU\�PDUNHW� VHOOHUV�� EXWFKHUV�� DQG� HQG� FRQVXPHUV��

/LYH� ELUG� GLVWULEXWLRQ� KDV� WKH� SRWHQWLDO� IRU� GLVHDVH�

VSUHDG�HVSHFLDOO\�LI�VKHOWHU�K\JLHQH�LV�QRW�FRQVLGHUHG�

7KH�YDOXH�RI�ELRVHFXULW\�VFRUHV�RI�OD\HUV�IDUP�LV�DW�WKH�

PHGLXP�OHYHO� ������DQG����IURP�WKH�PD[LPXP�VFRUH�

RI������,Q�FXOOHG�OD\HU�VHOOHUV���WKH�VFRUHV�DUH�DW�WKH�ORZ�

OHYHO� ������ DQG� ��� IURP� WKH�PD[LPXP� VFRUH� RI� �����

'LIIHUHQFHV�RI�ELRVHFXULW\�LPSOHPHQWDWLRQ�DW�WKH�IDUPHU�

OHYHO� EHWZHHQ� %RJRU� DUHD� DQG� 6XNDEXPL� OLH� LQ� WKH�

DWWUDFWLYHQHVV�DQG�SURWHFWLRQ�RI�ZLOG�ELUGV��'LIIHUHQFHV�

RI� ELRVHFXULW\� LPSOHPHQWDWLRQ� DW� WKH� OHYHO� RI� OD\HU�

VHOOHUV�LQ�%RJRU�DQG�6XNDEXPL�OLH�LQ�WKH�DFWLRQ�DJDLQVW�

QHZ� SRXOWU\� DQG� DFWLRQ� RQ� WUDQVSRUWDWLRQ� HTXLSPHQW��

$W�ERWK�SRLQWV�RI�WKLV�FKLFNHQ�FKDLQ��6XNDEXPL�KDV�D�

KLJKHU�VFRUH�WKDQ�%RJRU��

Recommendations

7KH�OLYH�OD\HU�FKLFNHQ�FKDLQ�KDV�D�SRWHQWLDO�VSUHDG�RI�

GLVHDVH��7KH�LPSOHPHQWDWLRQ�RI�K\JLHQH�DQG�VDQLWDWLRQ��

HVSHFLDOO\�LQ�WKH�FKLFNHQ�FKDLQ�SRLQW�WKDW�KDV�D�SRXOWU\�

VKHOWHU�VKRXOG�EH�FRQVLGHUHG��0DNLQJ�VWDQGDUG�RSHUDWLQJ�

SURFHGXUHV� LQ� ZULWLQJ� FDQ� EH� D� ZD\� WR� LPSURYH� WKH�

LPSOHPHQWDWLRQ�RI�ELRVHFXULW\�
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