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1-2-3 70 75 80 60 30 45 95 90 65 35 90 90 40
1-3-1 85 80 95 85 50 55 100 100 80 45 90 90 40
1-32 70 90 80 80 50 60 90 90 65 45 80 90 40
1-33 80 80 90 75 60 55 100 95 70 55 90 90 40
1-34 85 85 90 80 60 65 100 95 80 55 90 90 40
2-1-1 80 60 80 65 90 80 95 80 70 80 85 90 40
2-1-2 50 50 60 55 80 70 90 70 45 50 40 90 40
2-2-1 70 75 85 70 90 80 90 85 65 80 80 90 40
2-2-2 75 70 90 75 70 70 80 75 70 65 70 90 40
2-2-3 80 85 95 80 60 65 95 90 70 55 85 90 40

70 85 90 95 100 95 100 90 65 90 90 90 40

70 85 90 70 70 75 100 95 65 65 90 90 40

80 85 95 75 70 75 95 90 70 65 85 90 40

80 80 90 80 80 90 100 90 70 70 90 90 40
3-2-1 70 85 70 75 90 85 100 95 65 80 90 90 40
3-2-2 75 85 70 85 60 65 100 90 70 55 90 90 40
3-2-3 80 85 80 80 60 55 100 90 70 55 90 90 40
3-2-4 70 70 90 75 70 75 90 85 65 65 80 90 40
3-31 90 85 95 75 80 80 100 95 80 70 90 90 40
3-32 90 95 90 95 70 70 100 95 80 65 90 90 40
3-33 95 80 85 90 90 85 80 80 90 80 70 90 40
3-34 85 80 90 90 90 85 100 95 80 80 90 90 40
3-35 90 80 90 85 90 85 90 85 80 80 80 90 40
3-36 90 90 80 85 80 80 100 90 80 70 90 90 40
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1-11 0.7 0.4 0.6 0.5 : ) 1 1 0.9 0.6 1 0.8

1-2-1 0.6 1 0.8 ! 0.2 0.3 1 1 0.5 0.1 0.8

1-2-2 0.8 0.8 1 0.6 0 0.2 1 0.9 0.6 0 0.8

1-2-3 0.6 0.7 0.8 0.4 0 0.1 1 1 0.5 0 1

1-3-1 0.9 0.8 1 0.9 0.2 0.3 1 1 0.8 0.1 1

1-3-2 0.6 1 0.8 0.8 0.2 0.4 1 1 0.5 0.1 0.8

1-3-3 0.8 0.8 1 0.7 0.4 0.3 1 1 0.6 0.3 1

1-3-4 0.9 0.9 1 0.8 0.4 0.5 1 1 0.8 0.3 1

2-1-1 0.8 0.4 0.8 0.5 1 0.8 1 0.8 0.6 0.8 0.9

2-1-2 0.2 0.2 0.4 0.3 0.8 0.6 1 0.6 0.1 0.2 0

2-2-1 0.6 0.7 0.9 0.6 1 0.8 1 0.9 0.5 0.8 0.8

2-2-2 0.7 0.6 1 0.7 0.6 0.6 0.8 0.7 0.6 0.5 0.6

0.8 0.9 1 0.8 0.4 0.5 1 1 0.6 0.3 0.9

0.6 0.9 1 1 1 1 1 1 0.5 1 1

0.6 0.9 1 0.6 0.6 0.7 1 1 0.5 0.5 1

0.8 0.9 1 0.7 0.6 0.7 1 1 0.6 0.5 0.9

0.8 0.8 1 0.8 0.8 1 1 1 0.6 0.6 1

3-2-1 0.6 0.9 0.6 0.7 1 0.9 I 1 0.5 0.8 1

3-2-2 0.7 0.9 0.6 0.9 0.4 0.5 1 1 0.6 0.3 1

3-2-3 0.8 0.9 0.8 0.8 0.4 0.3 1 1 0.6 0.3 1

3-2-4 0.6 0.6 1 0.7 0.6 0.7 1 0.9 0.5 0.5 0.8

331 1 0.9 1 0.7 0.8 0.8 1 1 0.8 0.6 1

3-3-2 1 1 1 1 0.6 0.6 1 1 0.8 0.5 1

3-3-3 1 0.8 0.9 1 1 0.9 0.8 0.8 1 0.8 0.6

3-3-4 0.9 0.8 1 1 1 0.9 1 1 0.8 0.8 1

3-3-5 1 0.8 1 0.9 1 0.9 1 0.9 0.8 0.8 0.8

3-3-6 1 i 0.8 0.9 0.8 0.8 1 1 0.8 0.6 1
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SRMS

1 2 3 4 5 6§ 7 8 9 10 1 1 B W 15 1§ 17 B 19 0 A R B U B 6 2
Ay |10 (121122 123|131 [ 1:3:2| 1-33 | 1-3-4 | 2-1-1 | 2-1-2| 2-2-1| 2-2-2| 223 3-2:1(32-2|3-2-3|3-2-4|3-31|3:3:2| 33-3| 334 | 335|336
1 111 0.636 | 0.655 | -0.655 | 0.609 | 0.664 | 0.691 | 0.664 | 0.918 | 0.627 | 0.882 | 0.755 | 0.700 | 0.827 | 0.755 | 0.764 | 0.809 | 0.864 | 0.727 | 0.691 | 0.800 | 0.755 | 0.673 | 0.755 | 0.791 | 0.818 | 0.745
2 121 | 0636 0.855 | 0.855 | 0.882 | 0.973 | 0.855 | 0.827 | 0.664 | -0.645 | 0.736 | 0.736 | 0.864 | 0.736 | 0.809 | 0.800 | 0.736 | 0.736 | 0.873 | 0.891 | 0.800 | 0.718 | 0.800 | 0.645 | 0.700 | 0.691 | 0.764
3 1-2-2 | 0655 | 0855 0.891 | 0.882 | 0.864 | 0.891 | 0.827 | 0.700 | -0.664 | 0.736 | 0.773 | 0.864 | 0.645 | 0.791 | 0.818 | 0.755 | 0.664 | 0.800 | 0.855 | 0.800 | 0.736 | 0.745 | 0.627 | 0.682 | 0.709 | 0.691
4 123 | -0.655 | 0.855 | 0.891 0.827 | 0.864 | 0.836 | 0.773 | 0.682 | -0.627 | 0.718 | 0.700 [ 0.791 | 0.645 | 0.791 | 0.745 | 0.700 | 0.700 | 0.800 | 0.836 | 0.764 | 0.682 | 0.691 | -0.536 | 0.627 | 0.600 | 0.673
5 131 | 0609 | 0.882 | 0.882 | 0.827 0873 | 0918 | 0927 | 0.673 | -0.709 | 0.691 | 0.745 | 0.891 | 0.709 | 0.800 | 0.827 | 0.800 | 0.691 | 0.864 | 0.900 | 0.773 | 0.818 | 0.864 | 0.691 | 0.800 | 0.773 | 0.809
6 132 | 0664 | 0973 | 0.864 | 0.864 | 0873 0.864 | 0.855 | 0.691 | -0.673 | 0.764 | 0.764 | 0.891 | 0.727 | 0.836 | 0.827 | 0.764 | 0.764 | 0.882 | 0.900 | 0.827 | 0.745 | 0.791 | 0.636 | 0.691 | 0.700 | 0.773
7 1-33 | 0691 | 0.855 | 0.891 | 0.836 | 0.918 | 0.864 0936 | 0755 | -0.718 | 0.773 | 0.827 | 0.955 | 0.755 | 0.882 [ 0.909 | 0.864 | 0.773 | 0.909 | 0.964 | 0.855 | 0.845 | 0.855 | 0.682 | 0.791 | 0.764 | 0.800
8 13-4 | 0664 | 0827 | 0.827 | 0.773 | 0.927 | 0.855 | 0.936 0.727 | -0.709 | 0.745 | 0.800 | 0.964 | 0.764 | 0.873 | 0.900 | 0.855 | 0.764 | 0918 | 0.936 | 0.827 | 0.891 | 0.918 | 0.727 | 0.836 | 0.809 | 0.864
9 2-1-1 | 0918 | 0.664 | 0.700 | 0.682 | 0.673 | 0.691 | 0.755 | 0.727 -0.655 | 0.909 | 0.800 | 0.764 | 0.800 | 0.800  0.827 | 0.836 | 0.855 | 0.736 | 0.755 | 0.827 | 0.818 | 0.736 | 0.800 | 0.836 | 0.845 | 0.809
10 2-1-2 | 0.627 | -0.645 | -0.664 | 0.627 | -0.709 | -0.673 | -0.718 | -0.709 | -0.655 -0.636 | -0.691 | -0.691 | -0.582 | 0.655 | -0.682 | -0.655 | 0.673 | -0.718 | -0.718 | -0.645 | -0.673 | -0.664 | -0.655 | -0.655 | -0.645 | -0.664
1 221 | 0882 | 0.736 | 0.736 | 0.718 | 0.691 | 0.764 | 0.773 | 0.745 | 0.909 | -0.636 0818 | 0.782 | 0.873 | 0.873 | 0.845 | 0.855 | 0.909 | 0.755 | 0.755 | 0.900 | 0.836 | 0.755 | 0.818 | 0.855 | 0.882 | 0.809
12 222 | 0755 | 0.736 | 0.773 | 0.700 | 0.745 | 0.764 | 0.827 | 0.800 | 0.800 | -0.691| 0.818 0836 | 0727 | 0.855 | 0.882 | 0.818 | 0.745 | 0.791 | 0.791 | 0.918 | 0.800 | 0.809 | 0.782 | 0.745 | 0.773 | 0.755
13 223 | 0700 | 0.864 | 0.864 | 0.791 | 0.891 | 0.891 | 0.955 | 0.964 | 0.764 | -0.691 | 0.782 | 0.836 0.782 | 0.891 [ 0936 | 0.873 | 0.782 | 0936 | 0.955 | 0.864 | 0.855 | 0.882 | 0.709 | 0.800 | 0.791 | 0.827
1 0827 | 0736 | 0645 | 045 | 0709 | 0727 | 0755 | 0764 | 0800 [ 0582 | 0873 | 0727 | 0782 0855 | 0827 | 0sot | 0509 | 0773 | 0755 | 009 | 0836 | 0809 | 0800 | 009 | 064 | 07
15 0.755 | 0.809 | 0.791 | 0.791 | 0.800 | 0.836 | 0.882 | 0.873 | 0.800 | -0.655 | 0.873 | 0.855 | 0.891 | 0.855 0955 | 0.891 | 0.873 | 0.864 | 0.864 | 0.936 | 0.891 | 0.882 | 0.709 | 0.818 | 0.791 | 0.845
16 0.764 | 0.800 | 0.818 | 0.745 | 0.827 | 0.827 | 0.909 | 0.900 | 0.827 | -0.682 | 0.845 | 0.882 | 0936 | 0.827 | 0.955 0918 | 0.845 | 0.873 | 0.891 | 0927 | 0.918 | 0.909 | 0.755 | 0.845 | 0.836 | 0.873
7 0809 | 0736 | 0755 | 0700 | 0800 | 0764 | 0864 | 0855 | 0836 | 0655 | 0855 | 0818 | 0873 | om0 | 0so1 | 0918 0873 | 0827 | 0845 | 0864 | 0927 | 064 | 0800 | 0908 | 0882 | 0900
18 321 | 0864 | 0.736 | 0.664 | 0.700 | 0.691 | 0.764 | 0.773 | 0.764 | 0.855 | -0.673 | 0.909 | 0.745 | 0.782 | 0.909 | 0.873 | 0.845 | 0.873 0827 | 0.791 | 0.827 | 0.855 | 0.773 | 0.782 | 0.873 | 0.845 | 0.845
19 322 | 0727 | 0873 | 0.800 | 0.800 | 0.864 | 0.882 | 0.909 | 0.918 | 0.736 | -0.718 | 0.755 | 0.791 | 0.936 | 0.773 | 0.864 | 0873 | 0.827 | 0.827 0945 | 0.818 | 0.809 | 0.855 | 0.682 | 0.773 | 0.745 | 0.836
20 [ 323 [osor | osor] osss | 0e3s | 0900 | 0900 | 0964 | 036 | 0755 | 0718 0755 | 071 | 095 | 0755 | oses | osor | oss | o701 | oes 031 | 0827 | 085 | 0se2 | 0773 | o745 | 0ss6
21 3-2-4 | 0.800 | 0.800 | 0.800 | 0.764 | 0.773 | 0.827 | 0.855 | 0.827 | 0.827 | -0.645| 0.900 | 0.918 | 0.864 | 0.809 | 0.936 | 0.927 | 0.864 | 0.827 | 0.818 | 0.818 0.845 | 0.836 | 0.736 | 0.791 | 0.818 | 0.800
2 331 | 0755 | 0.718 | 0.736 | 0.682 | 0.818 | 0.745 | 0.845 | 0.891 | 0.818 | 0673 | 0.836 | 0.800 | 0.855 | 0.836 | 0.891 | 0.918 | 0.927 | 0.855 | 0.809 | 0.827 | 0.845 0918 | 0.818 | 0.909 | 0.900 | 0.955
23 3-32 | 0673 | 0.800 | 0.745 | 0,691 | 0.864 | 0.791 | 0.855 | 0918 | 0.736 | -0.664 | 0.755 | 0.809 | 0.882 | 0.809 | 0.882 | 0.909 | 0.864 | 0.773 | 0.855 | 0.855 | 0.836 | 0918 0.791 | 0.882 | 0.855 | 0.927
24 3-33 | 0.755 | 0.645 | 0627 | -0.536 | 0.691 | 0.636 | 0.682 | 0.727 | 0.800 | -0.655 | 0.818 | 0.782 | 0.709 | 0.800 | 0.709 | 0.755 | 0.800 | 0.782 | 0.682 | 0.682 | 0.736 | 0818 | 0.791 0891 | 0918 | 0.827
25 3-3-4 | 0.791 | 0.700 | 0.682 | 0.627 | 0.800 | 0.691 | 0.791 | 0.836 | 0.836 | -0.655 | 0.855 | 0.745 | 0.800 | 0.909 | 0.818 | 0.845 | 0.909 | 0.873 | 0.773 | 0.773 | 0.791 | 0909 | 0.882 | 0.891 0955 | 0.900
26 3:3-5 | 0818 | 0691 | 0.709 | 0.600 | 0.773 | 0.700 | 0.764 | 0.809 | 0.845 | -0.645| 0.882 | 0.773 | 0.791 | 0.864 | 0.791 | 0.836 | 0.882 | 0.845 | 0.745 | 0.745 | 0.818 | 0900 | 0.855 | 0.918 | 0955 0.891

27 336 | 0.745 | 0.764 | 0691 | 0673 | 0.809 | 0.773 | 0.800 | 0.864 | 0.809 | -0.664 | 0.809 | 0.755 | 0.827 | 0.827 | 0.845 | 0.873 | 0.900 | 0.845 | 0.836 | 0.836 | 0.800 | 0955 | 0.927 | 0.827 | 0.900 | 0.891
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35[0 121] 122] 123 131 1:32[ 133 1:34] 211 [ 2:12[ 2:21] 2:22] 223 | B B BB 3-2-1| 322 3-2:3] 3-2-4[ 331 33| 3:3:3] 334 3:35] 336
1111 0.882 [ 0.755 0.809
2 (121 0855 0827 0736 0.764
3 |1-22 0.855 0.891 | 0.882 0.700 | -0.664 | 0.736 0.745
4 |1-23 0.891 0.827 0627
5 131 0.882 | 0.827 0.873 | 0.918 0.891
6 | 132 0.873 0.864 | 0.855 0673
7 133 0.918 | 0.864 0936
8 |1-34 0.827 0.855 | 0.936 0.764 0.936
9 211 0.700 0.764 0.736
10 | 2-1-2 -0.664 | -0.627 0673
11 | 2:2-1] oss2 0.736 0.818 0.855
12 | 2-2-2| 0755 0.818 0.882 0318 0.809
13 | 223 0.891 0.764 0.782 | 0.851 0782 | 0936 | 0955 | 0.864 0882 0827
14 0.764 0.782 0.855 0.891 0.836 0.509
15 0.891 | 0.855 0.845
16 0.882 0918 0518
17 0.809 0.855 0.851 0518
18 | 3-21 0736 0782 0.827 | 0.751 0.845
19 | 322 0.936 0.827
20 | 3-23 0.936 0.955 0.791
21| 3-24 0.918 | 0.864 0.836 | 0.736 | 0.791 | 0.818
22 (331 0.836 0918 0.818 | 0,909 | 0.900
23 (332 0.745 0736 0.309 | 0.882 0836
24 1333 0.736 | 0.818
25 (334 0.909 0.791 | 0.909 0955
26 (335 0218 | 0500 0955
27 [ 336 0.764 0.827 0.845 0.845
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ARTICLE INFO ABSTRACT

Article history: Lubricant supply chain can be considered as one of the most important

Received 28 August 2021 supply chains in various industries. This industry is responsible for supplying
Accepted 4 February 2022 one of the most strategic materials in many other industry. From
manufacturing to logistics and transportation industries, they somehow need
the products that are produced and offered in this industry. Therefore, the

Keywords: performance of these its supply chains can have a significant impact on other

. : supply chains. Agility in lubricant supply chains is affected by several factors,
I;\léki)lrigant Supply Chain with domestic origin and international origin. Analysis of these factors and
Delphi their interactions can be very usefull for managers to increase agility and

provide them with appropriate solutions to increase competitiveness in the
market. Fuzzy Cognitive Maps (FCM) are powerful tools for analyzing cause-
and-effect relationships between factors and can show their interactions by
drawing a network of factors and relationships to make the analysis more
accurate and comprehensive. In this paper, using a fuzzy cognitive map
approach, the factors affecting the lubricant supply chain agility were
analyzed. Planning and scheduling, system for identifying future needs,
creating direct communications with customers, monitoring customers' voices
and using their opinions in future plans, creating integrated information
systems along the supply chain, creating motivational systems to increase
employee participation, growth creativity, etc. can increase agility. The level
and measure of interactions between agility factors are ontained as an
important result of our approach.
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