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Abstract 

This paper has investigated the inventory and financial flows in supply chains. Its 

purpose is to provide a method to optimize these two flows for chain members, 

where Return on Capital (ROC) is defined as the dependent variable, and cash 

conversion cycle (CCC) equation components, which show financial and physical 

flows, are formulated as independent variables. The data of chain members from six 

selected industries, including auto & parts, pharmacy, food, petrochemical, metal, 

and mining, have been extracted. Two scenarios, 1) revision of independent 

variables without a change in the cash conversion cycle of the entire supply chain, 

and 2) reducing the days of independent variables along with reducing the cash 

conversion cycle, have been defined. The problem is simulated using Agent-Based 

Modeling and NetLego software. Results of the first scenario indicate that if Days 

Inventory Outstanding (DIO) is reduced in downstream and transferred to upstream 

of the chain, and Days Payment Outstanding (DPO) in the upstream is shortened, 

ROC is improved for the entire chain. Also, the results of the second scenario show 

that, in proportion to the reduction of the cash conversion cycle through 

productivity under collaboration of chain members, the performance improvement 

of ROC is remarkable. 
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 - '��0 xQ$�� �	 (�	�  ]�8� '�	
 �. �� �$0RI ���8$� Z	
 \�4 �. ?�	� � H	;0 �	@db�

 ����>�� ���._(�.8� 8�� �� ��8& <�� ��S �. HRD ��(�(0_  
 - ��8��_(�0	� -(����4 ��	����L
 �c� �� xQ$�� �	   
 - ��8��'��0 xQ$�� �	  �b8��� '%�& �. �	:$@� � -��(�� �c� �� � (�0	� �(��8> �	 

?�	U_(�0	� 1M	0 � 	�$@�     
 - ��8�� .�(%>.(0	� ����� '%�& G0 �. 	   

      �I3�� G0 ]	
� ��-(0.	�  �	T� �� �
8> 	���.8��l a�U. � a��@ �%� �
��� �� �4 	 
�l G�^	4 � ��8�� ��E� '%�& �  �. )	 10 '��0) 78�9��. 60 p	Q$�� '��0 (0  ��

��?�	U � G9�
 ��	�	4 �8c��	�>� \�	$� �(05 ��	� -��.  Z	
 �� )1394  	>1398 '��0 �  (
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�l ����� � 	 ��L$�  	   
.�$K��� ��L$� �� ��	��
 '"I�	� (&�. ��L$� ������ � ��	� �	�	��
 .��E�@ 1M	0 ��8�@

 1M	0 <�� �� '
��� �T��� 3 ���� '
.(�l ]30[.  
  

ROC=
�	��	� �K� �� ?:U .8
 �>?#@�

A��	��
 �	:D	& [	�
B�(�(�E� �	  � (�C
) �T���4               (                                          

  

?6$K� �	 ��L$� .DSO )DIO  �DPO )?��"> J�
 �
�N��(6� ?�(:> �M�# -(� . )CCC (
(�$K   Z8��� ]	
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mccc = DIO + �DSO − AFC� − �DPO − AP� ) �T���5(                                     

 Or 

mccc = DIO + DSO − AFC − DPO + AP 
 

AP  ?�	0G�4'M�.�4 � 	 AFC G�4 ?�	0'�	��.'
� �	��$"� �� 	 _ <����	��
����� ��	
ROC -��9�� �. 	 '
� �$��I ���U �	� �8$
. �..  

Y��%> �EXK�-(0����� ���� �0�� �C��� Z	:�. �� G �34 <�� . �. ��	� � �.8
8� �	�	��
 �.��
 <��=> �	 ��9��_'
�  �8c�� <��  ��Y��%> p8#�	# 	� ����. � �	$M	
 �E:U GQ� �. -(0

 �. �� '
� -(0 p	Q$�� '%�& G0 ���� xQ$�� -��9��Z�(
 �	 1  	>6�� -( 	"� )..80     
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 -  <�� ~	:>��	O@�� 	O@� 	� Y�.� � � Y�.� �� �� �E�	6$� �v� � .8M �E:U � �(%� �	 
Y�.� ��	
 �� !�6$K���S �v� ����� ��A8> ) (���. �N�(�� ���((���. 	 _ 

 - ) �.8
8� ���(�N� �	 ��� .�(%> a��b �� �.8
8� �	��
 :�.8
8� �	��
DIO <�� (
Y�.� �. 	O@�'
� ���U�� 	 _  

 - �	��
 :��	� �	��
 ) Z84 ���(�N� �	 ��� .�(%> a��b �� ��	�DSO-DPO	O@� <�� (� 
Y�.� .'
� ���U�� 	  
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Y��%> �	  .Z(� ���� -(0���	�
 �. ]	
� �� �E��8b�8� ���  �� � Y��%> �(@�8U
�l ]	
�) Z(� �
��M ��� �����L> Z	�@� �9�$� 	 ROC�� -( 	"� '%�& �  �. ( �. ..80

 �	�� �	%TU � ��.8M '%�& ���� �c�.�8� (@�8U 	9�����..80  ���� 8��	�
 �. <��5  '%�&
 .'
� -(0 Z	�@� � Y��%> ��� -(@	U 	� �N�.  

Z�� �8��	�
:  �	 ��� �. ��N��	�DIO) DSO  �DPO 	O@� <���  ���L> ��(� -��9��
MCCC  �. �� ) -��9�� ?� �.	O@��  (-��9�� 

     �� 8��	�
 <�� �.�(� ��	� � �.8
8� �	�	��
 �. .8:�� �8c�� �. �.8
8� ���(�N� �	��
Y�.� �� [�. Y�.� Z8F� -��9�� '
.^	� �	 ��.80 �(� ?�	6� �. � �� 'M�.�4 �	��

Y�.�-	>8� ��	�� �c� �� '
.^	� �	  �>��.80  1M	0 �. �9�$� �ROC � -��9�� ?� 
Y�.� ���U �%�	T�.�8� 	 ��..��I �(� 8��	�
 <�� �. ����� ��A8> �	��MCCC  ����L>
���   .(�� 

 -  ��.	6� ��� <�� ]	
� ��DIO  <�� ����. �.5  	>5 -  (&�.?�	U(0	� ���L>_ <�(� ��8&
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DIO   ?:U Y�.� 	� (%� Y�.�(0	� �$0�. .8
�  ��� �l �v� �ROC Y�.� � 	 ROC  ?�
 -( 	"� -��9��.80 . 

 Z�(
1�	%TU � ��.8M '%�& -��9�� ��	��
 '"I�	� 1M	0 � ��	� � �.8
8� �	�	��
 �	@db� .  
��> -��9=�	%TU � ��.8M m�	�& <�� 

Tier4 (n=3) Tier 3 (n=2) Tier2 (n=4) 

?o��	� ��.8M �8F� Z��. 	o�	
 

DSO 45/87  DSO 74/113  DSO 21/29  

DIO 77/49  DIO 91/152  DIO 37/95  

DPO 85/99  DPO 19/142  DPO 55/200  

MCCC 37/37  MCCC 47/124  MCCC 97/75 -  

ROC 02/0 -  ROC 96/0  ROC 208/0  

	o�	
 ��� }�� 	��	��	� ��.8M �	��� 

DSO 59/59  DSO 86/228 -  DSO 46/59  

DIO 05/45  DIO 54/323  DIO 99/51  

DPO 27/92  DPO 13/391  DPO 75/115  

MCCC 38/12  MCCC 45/296 -  MCCC 28/4 -  

ROC 99/0  ROC 41/1 -  ROC 29/0 -  

t�0 ��.8M }��	��� 

Average MCCC=- 76/85  

Average ROC=- 22/0  

Z��. ��.8M ����> 

DSO 42/115  DSO 34/93  

DIO 42/44  DIO 49/298  

DPO 157/66  DPO 77/111  

MCCC 69/93  MCCC 07/280  

ROC 018/0  ROC 91/1 -  

Average MCCC= 81/47  

Average ROC= 32/0  

 

 

 

 

��.8M ����� 

DSO 15/46  

DIO 32/31  

DPO 42/82  

MCCC 9/4 -  

ROC 15/1  

��.8M ]�	4 

DSO 463/3 -  

DIO 56/59  

DPO 286/91  

MCCC 18/35 -  

ROC 38/0  

Average MCCC= 12/32  

Average ROC =- 09/0  

Total MCCC= 69/165  
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Total ROC= 008/0  

  
 Z�(
2.  � �.8
8� �	�	��
 �	@db�� ��	� '%�& -��9�� ��	��
 '"I�	� 1M	0 ���RS  

 -��9��<��=> ���RS m�	�&  

Tier3(n=5) Tier2(n=5) 

��0 '��0 ��"�� 

DSO 56/24  DSO 21/23  

DIO 66/65  DIO 41/64  

DPO 16/32  DPO 59/32  

MCCC 067/58  MCCC 04/55  

ROC 06/0 -  ROC 28/0  

(�0 <��� 

DSO 67/38  DSO 24/73  

DIO 78/46  DIO 91/94  

DPO 182/40  DPO 51/92  

MCCC 28/45  MCCC 57/75  

ROC 39/0  ROC 06/0  

�(�U (��0 ��"����4 ��0 

DSO 76/206  DSO 75/29  

DIO 01/153  DIO 70/23  

DPO 03/88  DPO 115/6 -  

MCCC 73/271  MCCC 57/59  

ROC 037/0  ROC 433/0  

<���U (�U �	�;&� (�U 

DSO 67/36  DSO 43/40  

DIO 10/62  DIO 79/72  

DPO 42/18  DPO 81/31  

MCCC 35/80  MCCC 41/81  

ROC 27/0  ROC 6/0  

�	$
�� (�U k��8� 

DSO 69/47  DSO 86/83  

DIO 39/41  DIO 29/42  

DPO 16 DPO 30/8  

MCCC 08/73  MCCC 85/117  

ROC 33/0  ROC 41/0  

Average MCCC= 14/21  
Average ROC= 193/0  

Average MCCC= 8/77-  

Average ROC= 35/0-  
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Total MCCC= 9/98  
Total ROC= 27/0  

 Z�(
31M	0 � ��	� � �.8
8� �	�	��
 �	@db� . ���0��$4 '%�& -��9�� ��	��
 '"I�	� 

  

  
  
  
  
  

> -��9��=���0��$4 m�	�& <��  

Tier4(n=3) Tier3(n=3) Tier2(n=4) 

(��	0 <��	> ��K0��	4 ]�	4 ���0��$4 

DSO 46/16  DSO 66/147  DSO 2/269  

DIO 04/62  DIO 08/58  DIO 66/52  

DPO 48/36  DPO 49/94  DPO 50/94  

MCCC 02/42  MCCC 25/111  MCCC 35/227  

ROC 14/0  ROC 27/0  ROC 81/0  

]�	� 	��
 ��K0��$4 �	K�	4 

DSO 71/88  DSO 70/65  DSO 14/115  

DIO 48/32  DIO 49/42  DIO 41/83  

DPO 40/45  DPO 71/15  DPO 11/19  

MCCC 79/75  MCCC 47/92  MCCC 44/179  

ROC 32/0  ROC 16/0  ROC 309/0  

�E���� �9� !
 ���
��$4 

DSO 01/59  DSO 05/156  DSO 61/154  

DIO 83/62  DIO 37/62  DIO 60/79  

DPO 25/25  DPO 199/19  DPO 56/141  

MCCC 59/96  MCCC 23/121  MCCC 66/92  

ROC 32/0  ROC 43/0  ROC 60/0  

Average 

MCCC= 19/33  

Average ROC= 26/0  

 

 

Average 

MCCC= 31/108  

Average 

ROC= 28/0  

�	
��M ���0��$4 

DSO 57/69  

DIO 31/58  

DPO 47/8  

MCCC 40/119  

ROC 84/0  

Average MCCC= 71/157  

Average ROC= 63/0  

Total MCCC= 21/229  

Total ROC= 42/0  
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Z�(
41M	0 � ��	� � �.8
8� �	�	��
 �	@db� . ���. '%�& -��9�� ��	��
 '"I�	���  

> -��9��=���. '%�& <��  

Tier4(n=2) Tier3(n=3) Tier2(n=5) 

�����. �"�0  -.�����a���>  GQ4���. 

DSO 05/51  DSO 98/212  DSO 73/159  

DIO 10/166  DIO 07/54  DIO 57/124  

DPO 18/16  DPO 37/19  DPO 96/62  

MCCC 97/200  MCCC 68/247  MCCC 34/221  

ROC 43/0  ROC 52/0  ROC 44/0  

}�	� ��:�� > ����.=<��  �	F��8�� 

DSO 08/105  DSO 20/200  DSO 4/155  

DIO 99/114  DIO 24/84  DIO 38/71  

DPO 97/24  DPO 12/114  DPO 25/64  

MCCC 10/195  MCCC 33/170  MCCC 53/162  

ROC 031/0  ROC 39/0  ROC 73/0  

Average CCC= 1/197  

Average ROC= 23/0  

 

 

 

 

Total MCCC: 43/532  

Total ROC: 42/0  

'��� �	F:
 

DSO 07/143  DSO 8/98  

DIO 72/97  DIO 98/77  

DPO 39/108  DPO 71/14  

MCCC 40/132  MCCC 07/162  

ROC 28/0  ROC 41/0  

Average 

MCCC= 47/183  
Average ROC= 39/0  

 

 

 

 

 

<��	>���. 

DSO 03/123  

DIO 72/97  

DPO 69/81  

MCCC 06/139  

ROC 42/0  
-8
� 

DSO 8/42  

DIO 09/88  

DPO 56/56  

MCCC 33/74  

ROC 42/0  

Average MCCC= 86/151  
Average ROC= 50/0  
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 Z�(
5��	� � �.8
8� �	�	��
 �	@db� . ��(%� '%�& -��9�� ��	��
 '"I�	� 1M	0 �  

Tier5(n=7) 
��N�� �$%�& -��I 

DSO 70/170  

DIO 98/134  

DPO 54/188  

MCCC 14/117  

ROC 28/0  

����� ��� 

DSO 23/89  

DIO 47/164  

DPO 85/66  

MCCC 85/186  

ROC 29/0  

Average MCCC= 16/68  

Average ROC= 62/0    

>��9��=��(%� m�	�& <��  

Tier5(n=7) Tier4(n=3) 

�	 	o
 	�D� �(%� �%
8> 

DSO 85/122  DSO 95/105  

DIO 65/50  DIO 73/47  

DPO 6/184  DPO 23/75  

MCCC 09/11 -  MCCC 45/78  

ROC 54/0  ROC 15/0  

����� �d�� �d� �����  

DSO 99/19  DSO 4/110  

DIO 66/56  DIO 40/40  

DPO 36/22  DPO 2/184  

MCCC 30/54  MCCC 39/33 -  

ROC 40/1  ROC 01/0 -  

a�	� ��(%� �	  -.����� 

DSO 4/38  DSO 28/55  

DIO 05/54  DIO 01/142  

DPO 33/14  DPO 71/100  

MCCC 12/78  MCCC 59/64  

ROC 27/0  ROC 36/0  

�	$�> �� Average 

CCC= 14/46  

Average ROC= 5/0  DSO 16/46  

DIO 78/76  Total MCCC= 

3/114  

Total ROC= 49/0  DPO 224 

MCCC 04/101 -  

ROC 21/1  

�(%� '%�& -��I 

DSO 53/168  

DIO 4/63  

DPO 09/79  

MCCC 84/152  

ROC 39/0    
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 Z�(
6. ��	� � �.8
8� �	�	��
 �	@db�  '"I�	� 1M	0 ���E� '%�& -��9�� ��	��
 

9���> -�=��E� m�	�& <��  

Tier4(n=5) Tier3(n=3) Tier2(n=2) 

.^8� .�8� ���� .^8� .�� .^8� 

DSO 02/22  DSO 75/139  DSO 86/108  

DIO 46/70  DIO 90/35  DIO 36/0  

DPO 29/39  DPO 92/137  DPO 46/65  

MCCC 14/10  MC

CC 
73/37  MC

CC 
77/43  

ROC 27/0  ROC 11/0  ROC 38/0  

8E��.	# �	
��M .^8� �� 	� �� 

DSO 32/92  DSO 23/1  DSO 91/51  

DIO 39/109  DIO 54/97  DIO 58/171  

DPO 22/112  DPO 11/65  DPO 5/73  

MCCC 49/89  MC

CC 
66/42  MC

CC 
99/149  

ROC 29/0  ROC 14/0  ROC 11/0  

�	$
�8M .^8� ����� ��(%� .�8� 

Average 

MCCC= 88/69  

Average 

ROC= 24/0  

DSO 62/46  DSO 13/119  

DIO 49/105  DIO 42/192  

DPO 35/130  DPO 19/75  

MCCC 76/21  MC

CC 
37/236  

ROC 11/0  ROC 36/0  

�	0	� .^8� 

Average 

MCCC=

58/105  

Average 

ROC= 20/0  

DSO 57/19  

DIO 64/98  

DPO 65/45  

MCCC 56/72  

ROC 25/1  
 .^8����	:�  

DSO 65/90  

DIO 90/164  

DPO 43 

MCCC 55/212  

ROC 25/0  

Average MCCC= 3/81  

Average ROC= 43/0  

Total MCCC= 76/256  

Total ROC= 33/0  
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