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�EVWUDFW

)RRG� ZDVWH� SOD�V� DQ� LPSRUWDQW� UROH� LQ� HFRQRP�� DQG� LWV� ZDVWDJH� KDV� VWUDLJKW� LPSDFW� RQ�
HQYLURQPHQW��7KH�IRRG�ZDVWDJH�UHGXFWLRQ�LQ�DQ��DUHD�FOHDUO��ZRXOG�OHDG�WR�EHWWHU�ODQG�XVDJH�
DQG�ZDWHU�UHVRXUFHV�PDQDJHPHQW��7KH�FXUUHQW�VWXG��EDVHG�RQ�VXUYH��PHWKRG�ZDV�FRQGXFWHG�
LQ�GLVWULFW� %DUDPXOOD�RI�.DVKPLU� YDOOH��GXULQJ� �����E��GHVLJQLQJ� D� VXLWDEOH� TXHVWLRQQDLUH� WR�
EULQJ�RXW� WKH� FXUUHQW�PHWKRGV�SUDFWLFHG� IRU� IRRG�ZDVWH� GLVSRVDO� LQ� WKH� VWXG�� DUHD�� 7KH�GDWD�
FROOHFWHG� IURP�����UHVSRQGHQWV� VHOHFWHG�DW� UDQGRP� IURP�WKH� VWXG��DUHD�RQ� WKHLU� FRQVHQW�ZDV�
DQDO�VHG� VWDWLVWLFDOO��XVLQJ� DSSURSULDWH� � VWDWLVWLFDO�PHWKRGV�� � ,W�ZDV� IRXQG� WKDW� IRRG�ZDVWH� LV�
GLUHFWO��RU�LQGLUHFWO��UHVSRQVLEOH�IRU�LQ�HQYLURQPHQW�SROOXWLRQ�LQ�WKH�VWXG��DUHD��)RRG�ZDVWDJH�LV�
DQ�HQYLURQPHQWDO��VRFLDO���DV�ZHOO�DV�D�UHOLJLRXV�FULPH��VR�HYHU��LQGLYLGXDO�VKRXOG�SOD��KLV�KHU�
UROH�LQ�LWV�UHGXFWLRQ�

.H��RUGV��%DUDPXOOD��)RRG�ZDVWH��:DVWH�PDQDJHPHQW��(QYLURQPHQW��6WDWLVWLFV�

2ULJLQDO��UWLFOH ,QGLDQ�-RXUQDO�RI�:DVWH�0DQDJHPHQW

9ROXPH���1XPEHU����-DQXDU����-XQH�����

��WKRU�V� �IILOLDWLRQ�� ���3URIHVVRU� �� +HDG�� 'LYLVLRQ�
RI� �JULFXOWXUDO� (FRQRPLFV� �� 6WDWLVWLFV�� )DFXOW�� RI�
�JULFXOWXUH�� :DGXUD�� 6KHU�H�.DVKPLU� 8QLYHUVLW�� RI�
�JULFXOWXUDO�6FLHQFHV�DQG�7HFKQRORJ���6ULQDJDU���������
-DPPX� DQG� .DVKPLU�� ��VVLVWDQW� 3URIHVVRU�� �5HVHDUFK�
6FKRODU��,QVWLWXWH�RI�+RPH�6FLHQFH���6FKRODU��'HSDUWPHQW�
RI� /DZ��8QLYHUVLW��RI�.DVKPLU�6ULQJDU�� �������� -DPPX�
�� .DVKPLU�� ��VVLVWDQW� 3URIHVVRU�� *RYHUQPHQW� 'HJUHH�
&ROOHJH� 3DPSRUH�� ������� -DPPX� �� .DVKPLU�� �6FKRODU��
'LYLVLRQ� RI� )LVKHULHV� 5HVRXUFH� 0DQDJHPHQW�� )DFXOW��
RI� )LVKHULHV�� 6KHU�H�.DVKPLU�8QLYHUVLW�� RI� �JULFXOWXUDO�
6FLHQFHV� DQG� 7HFKQRORJ��� 6ULQDJDU� �������� -DPPX� ��
.DVKPLU��,QGLD�

&RUUHVSRQGLQJ���WKRU��%LODO��KPDG�%KDW��3URIHVVRU���
+HDG��'LYLVLRQ� RI� �JULFXOWXUDO� (FRQRPLFV� �� 6WDWLVWLFV��
)DFXOW�� RI� �JULFXOWXUH�� :DGXUD�� 6KHU�H�.DVKPLU�
8QLYHUVLW�� RI� �JULFXOWXUDO� 6FLHQFHV� DQG� 7HFKQRORJ���
6ULQDJDU���������-DPPX�DQG�.DVKPLU��,QGLD�

(�PDLO��EKDWBELODO#UHGLIIPDLO�FRP

5HFHLYHG�RQ������������

�FFHSWHG�RQ������������

�R��WR�FLWH�WKLV�DUWLFOH�

%LODO��KPDG�%KDW��6KDILD�-DQ��0DKDGLHH�0DMHHG�H��DO���SSURDFK�RI�3HRSOH�7RZDUGV�)RRG�ZDVWH�0DQDJHPHQW�DQG�LWV�
,PSDFW�RQ�(QYLURQPHQW�LQ��'LVWULFW�%DUDPXOOD��.DVKPLU�9DOOH���,QG��-U��:DVWH�0DQDJ������������������

�SSURDFK�RI�3HRSOH�7R�DUGV�)RRG��DVWH�0DQDJHPHQW�DQG�LWV�
,PSDFW�RQ�(QYLURQPHQW�LQ���LVWULFW�%DUDP�OOD��.DVKPLU�9DOOH�

%LODO��KPDG�%KDW���6KDILD�-DQ���0DKGLHH�0DMHHG���1D�LD�)D�D����DG����
6LGUDW�8O�0�QWDKD��QHHV����UVKL�5DILT����QD�DW���VVDLQ�6KHLNK�

������������

7KH� SUHVHQW� VWXG�� ZDV� FDUULHG� RXW� LQ� GLVWULFW�
%DUDPXOOD�� SRSXODUO�� NQRZQ� DV� 9DPUPXO� LQ�

.DVKPLU�� %DUDPXOOD� D�PDMRU� FHQWUH�RI�EXVLQHVV�DV�
ZHOO� DV� LQ� HGXFDWLRQ� LQ�1RUWK�.DVKPLU� LV� ORFDWHG�
RQ� ULYHU� -KHOXP� EDQNV� GRZQVWUHDP� IURP� GLVWULFW�
VULQDJDU�DQG�ZDV�VHUYLQJ�DV�WKH�PDMRU�GLVWULEXWLRQ�
FHQWUH�IRU�JRRGV� LQ�.DVKPLU� IURP�3XQMDE�WKURXJK�
0X]DIIDUDEDG� DQG� WKHQ� GLVWULEXWHG� DORQJ� -KHOXP�
YDOOH��URDG�WRZDUGV�%QLKDO��

,Q� WKH� OLWHUDWXUH�� ZH� FRPH� DFURVV� YDULRXV�
de�nitions� of� food� waste.� Food� waste� as� per�
%ULDQ� H�� DO�� (2013)� is� de�ned� as� as� “food� that� is�
still� �t� for� human� consumption� but� is� discarded�
EHIRUH� RU� DIWHU� LW� VSRLOV��� )XUWKHU�� 3DUIWW� H�� DO��
������� FKDUDFWHUL]H� LW� DV� ´VSRLOHG� IRRG� DW� WKH� HQG�
RI� WKH� IRRG� F�FOH�� LQFOXGLQJ� ZDVWH� IURP� UHWDLOHUV�
DQG� FRQVXPHUV��� 7KH� )RRG� DQG� �JULFXOWXUH�
Organization�(FAO,�2013;2017)�de�nes�food�waste�
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DV�DQ��IRRG�VXLWDEOH�IRU�KXPDQ�FRQVXPSWLRQ�WKDW�LV�
GLVFDUGHG��ZKHWKHU�GXH�WR�VXUSDVVLQJ�LWV�H[SLUDWLRQ�
GDWH�RU�GHWHULRUDWLRQ��:KLOH�VRPH�IRRG�ZDVWH�RFFXUV�
QDWXUDOO��DW�WKH�UHWDLO�DQG�FRQVXPSWLRQ�VWDJHV�RI�WKH�
food�chain,�a�signi�cant�portion�is�a�result�of�either�
FDUHOHVVQHVV� RU� LQWHQWLRQDO� GLVSRVDO�� )RRG� ZDVWH�
H[WHQGV�EH�RQG� VLPSO�� QRW� XVLQJ� HGLEOH� LWHPV�� LW�
also� includes� the� inef�cient� utilization� of� energy,�
ZDWHU�� DQG� ODQG� UHVRXUFHV� �7VDQJ� H�� DO��� ������� ,Q�
addition,�it’s�crucial�to�acknowledge�the�signi�cant�
LPSDFW�RQ�HQYLURQPHQWDO�TXDOLW��WKDW�DFFRPSDQLHV�
IRRG� ZDVWH� �0LVKUD� H�� DO��� ������� *OREDOO��� IRRG�
ZDVWH� KDV� HPHUJHG� DV� D� SUHVVLQJ� LVVXH�� SRVLQJ�
�nancial,� ethical,� and� environmental� challenges�
LQ� ERWK� XQGHUGHYHORSHG� DQG� GHYHORSHG� QDWLRQV��
,W� ZDV� IRXQG� WKDW� �:DQL� H�� DO��� ������ IRRG� ZDVWH�
RFFXUV�SULPDULO���DW�WKH�SURGXFWLRQ�VWDJH��LW�VWHPV�
IURP�D�FRPELQDWLRQ�RI� IDFWRUV� VXFK� DV� LQDGHTXDWH�
skills,�natural�disasters,� insuf�cient� infrastructure,�
DQG� LQHIIHFWLYH� ZDVWH� PDQDJHPHQW� SUDFWLFHV��
:RUOGZLGH��DERXW�RQH�WKLUG�RI�WKH�IRRG�SURGXFHG�
IRU� KXPDQ� FRQVXPSWLRQ� LV� ORVW� RU� ZDVWHG� HDFK�
�HDU�� ,W� ZDV� UHSRUWHG� WKDW� GGHYHORSHG� FRXQWULHV��
RQ� DYHUDJH�� GLVFDUG� EHWZHHQ� RQH�WKLUG� WR� KDOI� RI�
WKH� IRRG�PDWHULDOV� SXUFKDVHG� IRU�FRQVXPSWLRQ�E��
FRQVXPHUV� �%RRQ�DQG��QXJD�� �������'LVSRVLQJ�RI�
IRRG� LVQ�W�RQO�� D�PDWWHU�RI�KXPDQLWDULDQ�RU�VRFLDO�
concern;� but� it� carries� signi�cant� environmental�
LPSOLFDWLRQV�DV�ZHOO��)RRG�ZDVWH�WKDW�DFFXPXODWHV�
in� land�lls� and�decomposes�generates� substantial�
PHWKDQH�HPLVVLRQV���D�JUHHQKRXVH�JDV�PRUH�SRWHQW�
WKDQ� &2

�
�� ,W� ZDV� IRXQG� WKDW� IRRG� GLVFDUGHG� LQ�

land�lls�contributes�to�approximately�8�percent�of�
JOREDO�HPLVVLRQV�� �,Q�IDFW��ZRUOG�SURGXFHV�HQRXJK�
IRRG� WR� VXVWDLQ� GRXEOH� WKH� FXUUHQW� SRSXODWLRQ��
food�wastage� remains� a� signi�cant� contributor� to�
PDOQXWULWLRQ�DIIHFWLQJ�ELOOLRQV�RI�SHRSOH�ZRUOGZLGH�

�,Q�,QGLD��DGGUHVVLQJ�IRRG�ZDVWH�KDV�HPHUJHG�DV�
a�signi�cant�environmental�concern.�The�output�of�
IRRG�ZDVWH�LV�RQ�WKH�ULVH�LQ�,QGLDQ�XUEDQ�DUHDV�GXH�
WR� WKH� FRXQWU��V�XUEDQ� H[SDQVLRQ��PRGHUQL]DWLRQ��
DQG� SRSXODWLRQ� JURZWK�� ,QDGHTXDWH� PDQDJHPHQW�
RI�IRRG�ZDVWH�FDQ�UHVXOW�LQ�DGYHUVH�HQYLURQPHQWDO�
LPSDFWV�DQG�SRVH�KHDOWK�ULVNV�WR�WKH�SXEOLF��6DKRR�
H��DO���������

,Q�,QGLD��D�FRXQWU��ZLWK�D�SRSXODWLRQ�H[FHHGLQJ�
����ELOOLRQ��HDFK�LQGLYLGXDO�JHQHUDWHV�DSSUR[LPDWHO��
����NJ�RI�RUJDQLF�ZDVWH�GDLO�� �3DXOUDM�H��DO����������
9DULRXV� VHFWRUV� VXFK� DV� KRVWHOV�� VXSHUPDUNHWV��
DSDUWPHQWV�� UHVWDXUDQWV�� FDIHWHULDV� RQ� DLUSODQHV��
DQG� WKH� IRRG� SURFHVVLQJ� LQGXVWU�� FRQWULEXWH�
signi�cantly�to�the�overall�production�of�food�waste�
LQ�WKH�FRXQWU��

,Q� .DVKPLU� YDOOH�� IRRG� ZDVWDJH� DOVR� SRVHV�

a� signi�cant� challenge,� compounded� by� its�
JHRJUDSKLFDO� LVRODWLRQ� DQG� IUHTXHQW� VKRUWDJHV� RI�
IRRG�DQG�RWKHU�HVVHQWLDOV�GXULQJ�KDUVK�ZLQWHUV��/DFN�
RI�NQRZOHGJH�DERXW� WKH�XVH�RI� ODWHVW� WHFKQRORJLHV�
LQ� DJULFXOWXUH�� WUDQVSRUWDWLRQ�� DGYHUVH� ZHDWKHU��
LUUHVSRQVLEOH� EHKDYLRXU� DPRQJ� LQGLYLGXDOV� HWF��
FRQWULEXWH�WR�IRRG�ZDVWH�

,Q�YLHZ�RI�WKH�OLWHUDWXUH�DYDLODEOH�DV�UHSRUWHG�LQ�
WKLV�VWXG���ZH�FKRVH�SUHVHQW�WRSLF�ZLWK�DQ�REMHFWLYH�
WR� H[DPLQH� WKH� EHKDYLRXU� RI� SHRSOH� WRZDUGV�
IRRG� ZDVWH� PDQDJHPHQW� LQ� GLVWULFW� %DUDPXOOD� RI�
.DVKPLU�YDOOH����

�����������

,Q� SUHVHQW� VWXG�� TXDQWLWDWLYH� DV� ZHOO� DV�
TXDQWLWDWLYH�PHWKRGV�ZHUH�HPSOR�HG�WR�FROOHFW�WKH�
LQIRUPDWLRQ�IURP�����UHVSRQGHQWV�LQ�WKH�VWXG��DUHD�
�&RFKUDQ���������

�� ZHOO�GHVLJQHG� YDOLGDWHG� TXHVWLRQQDLUH� ZDV�
HPSOR�HG�IRU�FROOHFWLRQ�RI�GDWD�IURP�UHVSRQGHQWV�ZKR�
VKRZHG�WKHLU�ZLOOLQJQHVV�WR�SDUWLFLSDWH�LQ�RXU�VWXG���
*URXS�GLVFXVVLRQV�ZHUH�DOVR�KHOG�ZLWK�WKH�HOGHUV�RI�
WKH�VWXG��DUHD� WR�NQRZ�WKH�SDVW��7KH�GDWD�FROOHFWHG�
ZDV� DQDO�VHG� DQG� LQWHUSUHWHG� VWDWLVWLFDOO�� XVLQJ�
VWDQGDUG� VWDWLVWLFDO� WHFKQLTXHV�� 6WDWLVWLFDO� VRIWZDUH�
6366��9HUVLRQ�����ZDV�XVHG�IRU�DQDO�VLV�RI�GDWD�

����������������������

7KH� GDWD� SUHVHQWHG� LQ� 7DEOH� �� VKRZV� WKH�
5HVLGHQFH��(GXFDWLRQ�VWDWXV��(FRQRPLF�VWDWXV�DQG�
W�SH�RI� IDPLO��RI�XQGHUVWXG���7KH�PDMRULW��RI� WKH�
UHVSRQGHQWV� �������ZHUH� IURP�XUEDQ� DUHD�� ������
UHVSRQGHQWV� ZHUH� HGXFDWHG�� ������� UHVSRQGHQWV�
EHORQJ� WR� PLGGOH� FODVV� IDPLOLHV� DQG� PDMRULW�� RI�
UHVSRQGHQW�V�XQGHUVWXG����������ZHUH�LQYROYHG�LQ�
EXVLQHVV��DQG��PDMRULW��RI�UHVSRQGHQWV�XQGHUVWXG��
ZHUH�IURP�QXFOHDU�IDPLOLHV����������

7DEOH� ��� *HQHUDO� LQIRUPDWLRQ� RI� WKH� SDUWLFLSDQWV�
XQGHUVWXG��LQ�'LVWULFW�%DUDPXOOD

9DULDEOH� &R�QW 3HUFHQWDJH

�H��GH�FH

����5XUDO �� �����

����8UEDQ ��� �����

(G�F�W�R���W�W��

����(GXFDWHG ��� �����

����,OOLWHUDWH ��� �����

��RIH���R��RI��H�G�RI�W�H�)�P�O�

����%XVLQHVV ��� �����

����*RYHUQPHQW�HPSOR�HH �� ����

����3ULYDWH�HPSOR�HH� �� ����

W�EOH�FR�W����

%LODO��KPDG�%KDW��6KDILD�-DQ��0DKGLHH�0DMHHG�H��DO���SSURDFK�RI�3HRSOH�7RZDUGV�)RRG�ZDVWH�
0DQDJHPHQW�DQG�LWV�,PSDFW�RQ�(QYLURQPHQW�LQ��'LVWULFW�%DUDPXOOD��.DVKPLU�9DOOH�
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(FR�RP�F��W�W��

����/RZHU�FODVV �� �����

����0LGGOH�FODVV ��� �����

����8SSHU�FODVV � ����

��SH�RI�I�P�O�

����-RLQW �� �����

����1XFOHDU ��� �����

7KH� GDWD� SUHVHQWHG� LQ� 7DEOH� �� UHYHDOHG� WKDW� LQ�
UHVSRQVH� WR� VWDWHPHQW� ��� L�H���:KDW� LV� WKH��SSUR[���
WRWDO� DPRXQW� RI�ZDVWH�JHQHUDWHG� SHU�GD�� �LQ� NJ���
PDMRULW�� ������� ��� � RI� UHVSRQGHQWV� UHYHDOHG� WKDW�
XSWR���NJ�RI�ZDVWH�LV�JHQHUDWHG�GDLO��LQ�WKHLU�KRPH��
,Q�UHVSRQVH�WR�VWDWHPHQW���� L�H���'R��RX�FDWHJRUL]H�
ZDVWH� LQWR�ELRGHJUDGDEOH�DQG�QRQ� ELRGHJUDGDEOH��
PDMRULW�� ��������� � RI� UHVSRQGHQWV� VDLG� QR�� � ,Q�
UHVSRQVH� WR�VWDWHPHQW���� L�H���+RZ�GR��RX�GLVSRVH�
WKH� IRRG� ZDVWH� JHQHUDWHG�� PDMRULW�� ��������� RI�
UHVSRQGHQWV�UHYHDOHG�WKDW�WKH��3DFN�LQ�:DVWH�ER[���
,Q�UHVSRQVH�WR�VWDWHPHQW����L�H���+RZ�GR��RX�GLVSRVH�
WKH�SODVWLF�ZDVWH��0DMRULW������������RI�UHVSRQGHQWV�

revealed� that� they� dispose� waste� unscienti�cally.��
,Q� UHVSRQVH� WR� VWDWHPHQW� ��� L�H��� 'R� �RX� GLVSRVH�
ZDVWH�RQ�UHJXODU�LQWHUYDO�RI�WLPH�RU�QRQ�UHJXODUO���
PDMRULW�����������RI�UHVSRQGHQWV�UHYHDOHG�WKDW�WKH��
GLVSRVH�ZDVWDJH�UHJXODUO���,Q�UHVSRQVH�WR�VWDWHPHQW�
��� L�H��� �UH� �RX� DZDUH� RI� JRYHUQPHQW� DQG� 1*2V�
UROH� LQ� ZDVWH� PDQDJHPHQW�� PDMRULW�� ��������� RI�
UHVSRQGHQWV� UHYHDOHG� WKDW� WKH�� DUH� DZDUH�� � ,Q�
UHVSRQVH�WR�VWDWHPHQW����L�H���,V�WKHUH�VHSDUDWH�WHDP�
IRU� ZDVWH� GLVSRVDO� DQG� PDQDJHPHQW�� PDMRULW��
������� RI� UHVSRQGHQWV� UHYHDOHG� WKDW� WKH�� GRQ�W�
KDYH� VHSDUDWH� WHDPV� IRU� ZDVWH� PDQDJHPHQW�� � ,Q�
UHVSRQVH�WR�VWDWHPHQW����L�H���'R��RX�KDYH�D�VSHFLDO�
EXGJHW�GHGLFDWHG�IRU�ZDVWH�PDQDJHPHQW��PDMRULW��
���������� RI� UHVSRQGHQWV� UHYHDOHG� WKDW� WKH��KDYH�
VSHFLDO� EXGJHW� IRU� ZDVWH� PDQDJHPHQW�� 0DMRULW��
RI� UHVSRQGHQWV� UHYHDOHG� WKDW� WKH�� DUH� SD�LQJ�
UHJXODUO��IRU�RXU�KRXVHKROG�ZDVWH�PDQDJHPHQW��,Q�
UHVSRQVH�WR�VWDWHPHQW����L�H����UH���RX�LPSOHPHQWLQJ�
�5�V�RI�ZDVWH�PDQDJHPHQW��PDMRULW�� �����������RI�
UHVSRQGHQWV�VDLG�QR�

7DEOH����)RRG�ZDVWH�PDQDJHPHQW�RI�3HRSOH�OLYLQJ�LQ�%DUDPXOOD�GLVWULFW�RI��.DVKPLU�YDOOH�

6��QR� 6WDWHPHQW 5HVSRQVH� &R�QW� �

�� :KDW�LV�WKH��SSUR[���WRWDO�DPRXQW�RI�ZDVWH�JHQHUDWHG�SHU�GD���LQ�NJ�� 8SWR���NJ ��� �����

8SWR���NJ �� �����

!���NJ �� ����
�� 'R��RX�FDWHJRUL]H�ZDVWH�LQWR�ELRGHJUDGDEOH�DQG�QRQ�ELRGHJUDGDEOH��� <HV �� �����

1R ��� �����
�� +RZ�GR��RX�GLVSRVH�WKH�IRRG�ZDVWH�JHQHUDWHG� 3DFN�VHSDUDWHO� ��� �����

3DFN�LQ�:DVWH�ER[ ��� �����
�� +RZ�GR��RX�GLVSRVH�WKH�SODVWLF�ZDVWH�� 6FLHQWLILF�ZD� �� �����

1RQ�VFLHQWLILF ��� �����
�� 'R��RX�GLVSRVH�ZDVWH�RQ�UHJXODU�LQWHUYDO�RI�WLPH�RU�QRQUHJXODUO�� 5HJXODUO� ��� �����

1RQ�UHJXODUO� ��� �����
�� �UH��RX�DZDUH�RI�JRYHUQPHQW�DQG�1*2V�UROH�LQ�ZDVWH�PDQDJHPHQW� <HV ��� ����

1R ��� ����
�� ,V�WKHUH��VHSDUDWH�WHDP�IRU�ZDVWH�GLVSRVDO�DQG�PDQDJHPHQW�� <HV � ����

1R ��� ���
�� 'R��RX�KDYH�D�VSHFLDO�EXGJHW�GHGLFDWHG�IRU�ZDVWH�PDQDJHPHQW� <HV �� �����

1R ��� �����
�� �UH���RX�LPSOHPHQWLQJ��5�V�RI�ZDVWH�PDQDJHPHQW�� <HV � �����

1R ��� �����

7KH�GDWD�VKRZQ�LQ�)LJ�����UHYHDOHG�WKDW�PDMRULW��
RI� UHVSRQGHQWV� �������� UHSRUWHG� WKDW� IRRG� ZDVWH�
FDXVHV� ZDVWDJH� RI� QDWXUDO� UHVRXUFHV�� IROORZHG�
E�� ������ UHVSRQGHQWV� ZKR� UHSRUWHG� WKDW� IRRG�
ZDVWH� FDXVHV� GHJUDGDWLRQ� RI� ODQG�� IROORZHG� E��
������ UHVSRQGHQWV� ZKR� UHSRUWHG� WKDW� IRRG�ZDVWH�
FRQWULEXWH�WR�FOLPDWH�FKDQJH�DQG�������UHVSRQGHQWV�
EHOLHYH� WKDW� IRRG� ZDVWH� KDUP� WR� ELRGLYHUVLW���

.DVKPLU� 9DOOH�� KDG� RYHU� D� WKRXVDQG� VPDOO� DQG�
ODUJH� ZDWHU� ERGLHV� EXW� XQIRUWXQDWHO�� RYHU� WKH�
ODVW� FHQWXU��� PDVVLYH� XUEDQLVDWLRQ� DURXQG� WKHVH�
ZDWHU�ERGLHV�KDV� OHG� WR�SROOXWLRQ��VLOWDWLRQ�GXH� WR�
GHIRUHVWDWLRQ�� DQG� RYHU� H[SORLWDWLRQ� RI� WKH� PDQ��
VWUHDPV�DQG� ODNHV��KXJH�QXPEHU� �RI�ZDWHU� ERGLHV��
KDYH�VKUXQN�WR�D�IUDFWLRQ�RI�WKHLU�RULJLQDO�VL]H�ZKLOH�
PDQ��KDYH�GLVDSSHDUHG�

%LODO��KPDG�%KDW��6KDILD�-DQ��0DKGLHH�0DMHHG�H��DO���SSURDFK�RI�3HRSOH�7RZDUGV�)RRG�ZDVWH�
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7KH�HOGHUV�UHYHDOHG�WKDW��������HDUV�EDFN�SHRSOH�
XVHG� WR� GULQN� ZDWHU� IURP� -KHOXP� DQG� FDQDOV� DV�
ZDWHU�ZDV�SXUH�� �:DWHU�ERGLHV�RI�.DVKPLU�DV�SHU�
6WDWH�:DWHU�0LVVLRQ��DUH�WKH�ZRUVW�YLFWLPV�RI�KXPDQ�
LQWHUIHUHQFH�DQG�UDSLG�XUEDQLVDWLRQ��)XUWKHU��PDQ���
ZDWHU� ERGLHV� LQ� .DVKPLU� KDYH� GLVDSSHDUHG� GXH�
WR� QDWXUDO� FDXVHV� VXFK� DV� JODFLDO� DFWLRQ� DQG� ORZ�
SUHFLSLWDWLRQ��,Q�%DUDPXOOD�GXULQJ�WKH�SDVW�FHQWXU��
PRUH� WKDQ� ���� RI� ZDWHU� ERGLHV� DQG� LWV� VXEXUEV�
KDYH�EHHQ�ORVW�

,W�ZDV�REVHUYHG� WKDW�VWUD��GRJV�DUH� IHG�DURXQG�
the� dumps,� like� land�lls� or� garbage� dumps�
HYHU�ZKHUH� LQ� WKH� VWXG�� DUHD��:H�NQRZ�GRJ� LV� D�
loyal�animal�so�develops�an�af�nity�towards�these�
DUHDV�EHFDXVH�RI�IRRG�DYDLODELOLW���EHFRPH�WHUULWRULDO�
DQG�DJJUHVVLYH��,W�KDV�EHHQ�IRXQG�YDOOH��RI�.DVKPLU�
UHFRUGHG�������DQLPDO�ELWH�FDVHV�LQ����������KLJKHVW�
LQ�WKH�SDVW�WKUHH��HDUV��ZLWK�RYHU�����ELWHV�E��VWUD��
GRJV���2YHUSRSXODWLRQ�RI�VWUD��DQLPDO�LV�D�FRPSOH[�
DQG�SUHVVLQJ� LVVXH� WKDW� DIIHFWV�KXPDQ�ZHOO�EHLQJ��
DQLPDO� ZHOIDUH�� DQG� HQYLURQPHQWDO� VXVWDLQDELOLW��
RI�WKH�DUHD��*RYHUQPHQW�DV�ZHOO�DV�SHRSOH�KDYH�WR�
SOD��D�FUXFLDO�UROH�LQ�KDQGOLQJ�WKLV�VHULRXV�LVVXH�

:H�VHH�LQ�.DVKPLU�YDOOH��DQG�RWKHU�SDUWV�RI�WKH�
ZRUOG�GXULQJ�PDUULDJH�DQG�RWKHU� IXQFWLRQV� ORW� RI�
IRRG�JHWV�ZDVWHG�DV�LV�VKRZQ�LQ�SLFWXUH�EHORZ�

)RRG� ZDVWDJH� GXULQJ� PDUULDJH� DQG� � XVH� RI�
GLVSRVDOV�FDXVHV�HFRQRPLF�DV�ZHOO�DV�HQYLURQPHQWDO�
SUREOHPV�� ,W�ZDV� UHSRUWHG� � E��)�2����� � RI� IRRG��
VHUYHG�LQ�PDUULDJHV�RI�.DVKPLU�JHWV�ZDVWHG�ZKLFK�
LV�D�VRFLDO�DV�ZHOO�DV�D�UHOLJLRXV�VLQ��

7KH� GDWD� SUHVHQWHG� LQ� )LJ�� ��� UHYHDOHG� WKDW�
PDMRULW��RI�UHVSRQGHQWV���������VKRZHG�ZLOOLQJQHVV�
WR�SD��IRU�SURSHU�ZDVWH�PDQDJHPHQW�� ,Q�PDMRULW��
SHRSOH�ZHUH�DZDUH�DERXW�WKH�LOO�HIIHFWV�RI�LPSURSHU�
/unscienti�c�waste�management.

)LJ�����,PSRUWDQW�LPSDFWV�RI�)RRG�ZDVWH�RQ�(QYLURQPHQW

)LJ�����:LOOLQJOHVV�WR�SD��PRUH�IRU�OHVV�GDPDJH�WR�
HQYLURQPHQW

)LJ�����:D�V�RI�PDQDJHPHQW�RI�XQXVHG�H[WUD�IRRG�DV�
SHU�UHVSRQGHQWV�XQGHU�VWXG�

7KH�GDWD�VKRZQ�LQ�)LJ�����UHYHDOHG�WKDW�PDMRULW��
RI� UHVSRQGHQWV� �������� ZHUH� RI� WKH� RSLQLRQ� WKDW�
ZH� VKRXOG� EX�� IRRG� DV�SHU� UHTXLUHPHQW� WR� DYRLG�
IRRG� ZDVWH�� 7KH�� EHOLHYH� SXUFKDVLQJ� RI� H[WUD�
IRRG� LV�ZDVWDJH�RI� UHVRXUFHV�DV�ZHOO�DV� LW� LV�D� VLQ��
)XUWKHU�� ������ UHVSRQGHQWV� ZHUH� RI� WKH� RSLQLRQ�
WKDW� ZH� VKRXOG� IHHG� VXUSOXV� IRRG� WR� SRRU�QHHG��
WR�DYRLG�ZDVWLQJ�RI�IRRG�DV�EHVLGHV�HQYLURQPHQWDO�
SURWHFWLRQ�LW�V�D�JRRG�GHHG��������UHVSRQGHQWV�ZHUH�
RI�WKH�RSLQLRQ�WKDW�VXUSOXV�IRRG�VKRXOG�EH�XVHG�IRU�
OLYHVWRFN��������ZHUH�RI�WKH�RSLQLRQ�WR�IHHG�ELUGV�
GRJV� DQG� ������ UHVSRQGHQWV�ZHUH� RI� WKH�RSLQLRQ�
WR� DGRSW� KRPH� FRPSRVWLQJ� WR� DYRLG� ZDVWDJH� RI�
IRRG��'LVFXVVLRQ�ZLWK� HOGHUV� UHYHDOHG� WKDW� HDUOLHU�
IRRG�ZDVWH�ZDV�QRW�VHHQ�RQ�URDGV�DV�SHRSOH�ZHUH�
FRQVLGHULQJ� LW� D� JUHDWHVW� VLQ��7RGD�� IRRG�ZDVWH� LV�
REVHUYHG�LQ�GUDLQV�LQ�PRVW�SODFHV��

)LJ�����0DLQ�UHDVRQV�IRU�IRRG�ZDVWH�LQ�WKH�VWXG��DUHD

7KH� GDWD� SUHVHQWHG� LQ� )LJ�� ��� UHYHDOHG� WKDW� DV�
SHU� GLVFXVVLRQ� ZLWK� UHVSRQGHQWV� LW� ZDV� IRXQG�
WKDW� WKH� PDLQ� UHDVRQV� � IRU� IRRG� ZDVWDJH� DV� SHU�
UHVSRQGHQWV�ZHUH�LQDGHTXDWH�VWRUDJH�IDFLOLW���SRRU�
WUDQVSRUWDWLRQ�V�VWHP��PDUNHWLQJ�SUHIHUHQFH��RYHU�
SURGXFWLRQ��DQG�RWKHUV�

%LODO��KPDG�%KDW��6KDILD�-DQ��0DKGLHH�0DMHHG�H��DO���SSURDFK�RI�3HRSOH�7RZDUGV�)RRG�ZDVWH�
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��ODUJH�QXPEHU�RI�SHRSOH�LJQRUHG�WKH�UHOLJLRXV�
DV� ZHOO� DV� JRYW� JXLGHOLQHV� WRZDUGV� IRRG� ZDVWH�

PDQDJHPHQW� ZKLFK� UHVXOWHG� LQ� HQYLURQPHQWDO�
GHJUDGDWLRQ�

)LJ�����3LFWXUHV�VKRZLQJ�IRRG�ZDVWH�RQ�URDG�VLGH��DURXQG�ZDWHU�ERGLHV�HWF

����������

)RRG�ZDVWDJH�LV�D�FULWLFDO�LVVXH�DV�LW�LW�KDV�VRFLDO�
DV�ZHOO�DV�HFRQRPLF�LPSDFWV�ZRUOGZLGH��

)RRG� ZDVWDJH� UHGXFWLRQ� LV� YHU�� LPSRUWDQW� IRU�
UHGXFLQJ�HQYLURQPHQWDO�LPSDFW�DQG�FRQVHUYDWLRQ�RI�
QDWXUDO��UHVRXUFHV��:H�FDQ��PLQLPL]H�IRRG�ZDVWDJH�
DW�ODUJHU�VFDOH��E��DGRSWLQJ�WHFKQLTXHV�VXFK�DV�SODQ�
PHDOV� DQG� VKRSSLQJ�� SURSHU� VWRUDJH�� IROORZLQJ�
),)2�� GRQDWLQJ� VXUSOXV� IRRG�� XQGHUVWDQG� H[SLU��

GDWH�� FRPSRVW� ZDVWHG� IRRG�� UDLVLQJ� DZDUHQHVV�
about�impact�of�food�waste�in�scienti�c�as�well�as�
LQ� UHOLJLRXV� SHUVSHFWLYH�� 7KH� VWXG�� UHYHDOHG� WKDW�
PDMRULW��RI�UHVSRQGHQWV�ZHUH�DZDUH�RI�WKH�LPSDFWV�
of�food�waste�in�scienti�c�and�Islamic�perspective.�
0RGHUQ�OLIH�VW�OH�LV�WKH�PDLQ�FDXVH�RI�IRRG�ZDVWH��

:H�QRWLFH�LQ�PDUULDJHV�WRQQHV�RI�IRRG�LWHPV�JHW�
ZDVWHG�DQG�ZDVWHG�IRRG�LV�QRW�SURSHUO��GLVSRVHG��
*HQHUDOO���ZDVWHG� IRRG� LV� WKURZQ�RQ�URDG�VLGH�RU�

%LODO��KPDG�%KDW��6KDILD�-DQ��0DKGLHH�0DMHHG�H��DO���SSURDFK�RI�3HRSOH�7RZDUGV�)RRG�ZDVWH�
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DURXQG� ZDWHU� ERGLHV� LQ� PDQ�� DUHDV� DV� UHYHDOHG�
E�� UHVSRQGHQWV�� *URXS� GLVFXVVLRQ� ZLWK� HOGHUV�
UHYHDOHG�WKDW�D�QXPEHU�RI�ZDWHU�ERGLHV�YDQLVKHG�LQ�
ODVW��������HDUV��(DUOLHU�SHRSOH�XVHG�WR�GULQN�ZDWHU�
IURP� -KHOXP�DQG�RWKHU�ZDWHU� ERGLHV�RI� WKH�VWXG��
DUHD� EXW� DW� SUHVHQW� GXH� WR� SROOXWLRQ� ZH� FDQQRW�
GULQN� ZDWHU� IURP� WKHVH� ZDWHU� ERGLHV�� � 7KHUH� LV� D�
EDVLF�OLQNDJH�EHWZHHQ�DOO�QDWXUDO�HOHPHQWV�DQG�LI�D�
PDQ�DEXVHV�RQH��WKH�ZKROH�QDWXUDO�ZRUOG�ZLOO�JHW�
GLVWXUEHG��

,W�ZDV� FRQFOXGHG� WKDW� IRRG�ZDVWH� LV�GLUHFWO��RU�
LQGLUHFWO��UHVSRQVLEOH�IRU�LQ�HQYLURQPHQW�SROOXWLRQ��
,W�ZDV� VXJJHVWHG� WKDW� UHVSRQVLEOH� SHUVRQV�RI� DUHD�
DQG�JRYHUQPHQW�VKRXOG�SOD��WKHLU�UROH�LQ�FRQWUROOLQJ�
IRRG�ZDVWH�DQG�SURSHU�GLVSRVDO�RI�IRRG�ZDVWDJH�DV�
IRRG�ZDVWDJH�LV�D�VRFLDO�DV�ZHOO�DV�UHOLJLRXV�FULPH��

����������

��� %RRQ�� (�.�� DQG� �QXJD�� 6�:��� ������ &LUFXODU�
HFRQRP��DQG�LWV�UHOHYDQFH�IRU�LPSURYLQJ�IRRG�DQG�
QXWULWLRQ�VHFXULW��LQ�6XE�6DKDUDQ��IULFD��WKH�FDVH�
RI�*KDQD��0DWHULDOV�&LUFXODU�(FRQRP������SS������

��� %ULDQ�/��&UDLJ�+��-DPHV�/��/LVD�.��5LFKDUG�:��7LP�6�
�������5HGXFLQJ�IRRG�ORVV�DQG�ZDVWH���LQVWDOOPHQW�
��RI�´&UHDWLQJ�D�6XVWDLQDEOH�)RRG�)XWXUH���:RUOG�
5HVRXUFH� ,QVWLWXWH�� :DVKLQJWRQ� '&� &RFKUDQ� :��
6DPSOLQJ�WHFKQLTXHV����UG�HGQ����:LOH���1HZ�<RUN��
�����

��� )�2� ������� )RRG� ZDVWDJH� IRRWSULQW�� LPSDFWV� RQ�
QDWXUDO�UHVRXUFHV�

��� )�2� ������� 7KH� IXWXUH� RI� IRRG� DQG�
DJULFXOWXUH�WUHQGV� DQG� FKDOOHQJHV��
)RRG�DQG��JULFXOWXUH�2UJDQL]DWLRQ�RI�WKH�8QLWHG�
1DWLRQV�

��� 0LVKUD� %�� 9DUMDQL� 6�� 3UDGKDQ� ,�� (NDPEDUDP� 1��

7HL[HLUD�-���1JR�++��*XR�:��������,QVLJKWV�LQWR�
LQWHUGLVFLSOLQDU�� DSSURDFKHV� IRU� ELRUHPHGLDWLRQ�
RI� RUJDQLF� SROOXWDQWV�� LQQRYDWLRQV�� FKDOOHQJHV�
DQG� SHUVSHFWLYHV�� 3UR�� 1D�� ��DG� ��L�� �LR� ��L�
��������������

��� 3DUIWW� -�� %DUWKHO�0��0DFQDXJKWRQ� 6� �������� )RRG�
ZDVWH� ZLWKLQ� IRRG� VXSSO�� FKDLQV�� TXDQWLILFDWLRQ�
DQG� SRWHQWLDO� IRU� FKDQJH� WR� ������ 3KLORV� �UD�VD��
5R�DO��R���LRO���L����������������������

��� 3DXOUDM� &5.-�� %HUQDUG� 0��� 5DMX� -�� �EGXOPDMLG�
0� ������� 6XVWDLQDEOH� ZDVWH� PDQDJHPHQW�
WKURXJK� ZDVWH� WR� HQHUJ�� WHFKQRORJLHV� LQ� ,QGLD�
RSSRUWXQLWLHV� DQG� HQYLURQPHQWDO� LPSDFWV�� ,��� -�
5H�H��(�HU�5HV�������������

��� 4XRWLQJ� WKH� 4XUDQ�� �� 5HIHUHQFH� +DQGERRN� IRU�
�XWKRUV� DQG� 6FKRODUV�� 4XUDQ�� 4XUDQLF� .XILF�
VFULSW��4XUDQLF�PDQXVFULSWV��5HFHQW�3XEOLFDWLRQV��
6DDG�'���EXOKDE��7RSNDSL�0XVHXP��7XUNH��6DKLK�
DO�%XNKDUL��6XQQDK�FRP

��� 6DKRR������ 'ZLYHGL������ 0DGKHVKL�D�� 3��� .XPDU��
8��� 6KDUPD�� 5�.�� DQG� 7LZDUL�� 6��� ������ ,QVLJKWV�
LQWR�WKH�PDQDJHPHQW�RI�IRRG�ZDVWH�LQ�GHYHORSLQJ�
FRXQWULHV�� ZLWK� VSHFLDO� UHIHUHQFH� WR� ,QGLD��
(�YLUR�PH��DO���LH��H�D�G�3ROO��LR��5HVHDU�K����������
SS�������������

����7VDQJ� <)�� .XPDU�9�� 6DPDGDU� 3�� <DQJ� <�� /HH� -��
2N�<6��6RQJ�+��.LP�.+��.ZRQ�((��-HRQ�<-��������
3URGXFWLRQ� RI� ELRSODVWLF� WKURXJK� IRRG� ZDVWH�
YDORUL]DWLRQ��(�YLUR��,��������������

����:DQL�� 1�5��� 5DWKHU�� 5����� )DURRT�� ���� 3DGGHU��
6����� %DED�� 7�5��� 6KDUPD�� 6��� 0XEDUDN�� 1�0���
.KDQ�� ��+��� 6LQJK�� 3�� DQG� �UD�� 6��� ������ 1HZ�
LQVLJKWV� LQ� IRRG� VHFXULW�� DQG� HQYLURQPHQWDO�
VXVWDLQDELOLW��WKURXJK�ZDVWH�IRRG�PDQDJHPHQW��
(QYLURQPHQWDO� 6FLHQFH� DQG�3ROOXWLRQ�5HVHDUFK��
SS������


