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Abstract

Today, organizations need to develop their production systems to achieve a competitive advantage
and maintain it in the market. To achieve this, a completely new and innovative approach is needed
to manage and produce an organization that dramatically increases productivity and also helps
create effective and efficient supply chains. Now that the industrial revolution has grown to the
fourth generation, organizations can use its new technologies to achieve and maintain a competitive
advantage, as well as to increase productivity. The present study examines the interactive
relationships of fourth-generation industry technologies in selected food industries to achieve this;
first, through literature extraction, 20 cases of fourth-generation industry technologies were
extracted, and in the second stage, with the fuzzy Delphi approach, 13 cases of fourth-generation
industry technologies were identified for an explanation in the food industry. Then, the R-
DEMATEL was used to investigate the interactive relationships between fourth-generation
industry technologies.
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Table 3- Industry 4 technologies with its equivalent name.
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Table 4- Direct relation matrix with total rows and columns.

C, C, Cs C, Cs Cs C, Cs Cq Cio Cu Cp Cus P2}

0/000 2/000 2/142 1/714 1714 2/714 1714 2/000 1/714 1/428 2/142 1/857 0/714  21/857
1/000 0/000 1/425 1/000 1/857 285/2 1/000 1/571 2/000 1/571 2/142 2/000 1/857  19/714
2/000 1/571 0/000 1/571 1714 1714 2/142 2/285 1/714 1/714 1/571 1/571 2/000 21/571
2/000 2/000 1/288 0/000 1/428 2/000 1/142 1/571 2/285 1/857 2/285 2/000 2/142  22/000
1/714 1/428 1/714 1/357 0/000 1/867 1/428 2/285 2/285 1/857 2/142 1714 2/000  22/285
1/000 2/000 1/714 1/714 1/285 0/000 1714 2/000 2/000 1/286 21142 2/000 1/571  20/428
1/714 1/571 1/714 1/857 1/571 1/425 0/000 1/857 1/285 1/571 2/000 1/285 1/428  19/285
1/671 1/571 1/857 1/714 1/571 2/142 1/425 0/000 2/425 2/714 2/425 2/714 1/571  23/714
1/857 1/000 1/425 1/428 1/142 21425 1/557 2/285 0/000 1/857 1/857 2/000 1/000  20/142
2/142 2/000 1/857 1/557 2/000 2/285 1/428 2/000 2/142 0/000 2/142 2/285 2/142  24/285
1/857 1/714 1/571 1/571 1/425 1714 1714 21425 2/428 2/285 0/000 2/285 1/857  22/857
2/286 1/714 1571 1/571 1/857 2/142 2/000 1714 1/857 1/285 2/285 0/000 1/714  22/000
1/571 2/000 1/857 1/714 2/714 1/357 1/571 2/571 2/285 1/000 1/425 2/857 0/000  23/428
20/714 20/571 20/142 19/571 20/285 24/571 19/142 24/571 24/428 20/428 24/571 24/571 20/000
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Table 5- Normalized matrix.

N C, C, Cs Cy Cs Cs Cs Cs Cq Cuo Cu Cu Cus
C, 0/000 0/081 0/087 0/069 0/069 0/110 0/069 0/081 0/069 0/058 0/087 0/075 0/029
C, 0/040 0/000 0/058 0/040 0/075 0/093 0/040 0/063 0/081 0/063 0/087 0/081 0/075
Cs; 0/081 0/063 0/000 0/063 0/069 0/069 0/087 0/093 0/069 0/069 0/063 0/063 0/081
C, 0/081 0/081 0/052 0/000 0/058 0/081 0/046 0/063 0/093 0/075 0/093 0/081 0/087
Cs 0/069 0/058 0/069 0/075 0/000 0/075 0/058 0/093 0/093 0/075 0/087 0/069 0/081
Cs 0/040 0/081 0/069 0/069 0/052 0/000 0/069 0/081 0/081 0/052 0/087 0/081 0/063
C; 0/069 0/063 0/069 0/075 0/063 0/058 0/000 0/075 0/052 0/063 0/081 0/052 0/058
Cg 0/063 0/063 0/075 0/069 0/063 0/087 0/058 0/000 0/098 0/110 0/098 0/110 0/063
Cy 0/075 0/040 0/058 0/058 0/046 0/098 0/075 0/093 0/000 0/075 0/075 0/081 0/040

Cy, 0/087 0/081 0/075 0/075 0/081 0/930 0/058 0/081 0/087 0/000 0/087 0/093 0/087
Cu  0/075 0/069 0/063 0/063 0/058 0/069 0/069 0/098 0/098 0/093 0/000 0/093 0/075
Ci, 0/093 0/069 0/063 0/063 0/075 0/087 0/081 0/069 0/075 0/052 0/093 0/000 0/069
Cis 0/063 0/081 0/075 0/069 0/110 0/075 0/063 0/104 0/093 0/040 0/058 0/116 0/000
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Table 6- Total-relation matrix.

T C, C, Cs Cy Cs Co Cs Cs Cq Cuwo Cu Cn Cus
C; 0/517 0/588 0/584 0/555 0/567 0/709 0/550 0/683 0/671 0/571 0/691 0/680 0/528
C, 0/513 0/468 0/516 0/488 0/531 0/642 0/483 0/617 0/631 0/531 0/637 0/635 0/527
Csz 0/590 0/570 0/502 0/548 0/566 0/671 0/562 0/690 0/668 0/578 0/666 0/668 0/570
Cs 0/600 0/595 0/560 0/496 0/565 0/693 0/535 0/677 0/700 0/592 0/703 0/695 0/585
Cs 0/598 0/582 0/584 0/575 0/518 0/697 0/553 0/711 0/710 0/601 0/707 0/695 0/588
Ce¢ 0/527 0/558 0/539 0/526 0/524 0/573 0/521 0/648 0/647 0/536 0/654 0/651 0/530
C; 0/530 0/520 0/517 0/510 0/512 0/601 0/434 0/616 0/594 0/523 0/622 0/598 0/503
Cg 0/625 0/618 0/619 0/599 0/608 0/744 0/583 0/663 0/751 0/662 0/754 0/766 0/604
Cy 0/553 0/518 0/525 0/513 0/513 0/659 0/523 0/652 0/565 0/551 0/640 0/645 0/504

Cy 0/655 0/645 0/630 0/615 0/635 0/763 0/593 0/751 0/755 0/572 0/757 0/765 0/634
Cyy 0/615 0/604 0/590 0/576 0/585 0/707 0/575 0/730 0/728 0/628 0/641 0/729 0/594
Ci, 0/607 0/582 0/569 0/555 0/578 0/695 0/564 0/679 0/682 0/569 0/700 0/616 0/467
Ci; 0/615 0/623 0/610 0/590 0/640 0/723 0/579 0/747 0/735 0/592 0/709 0/760 0/534
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Table 7- Dependency and significance axis values.

r C r+c r-c¢
C. 7/901507  7/55128 15/45279 0/350227
C, 7/224873 7/478408 14/70328  -0/25353
Cs 7/855358  7/35265 15/20801 0/502709
C, 8/003553 7/153102 15/15666 0/850451
Cs 8/124009 7/346511 15/47052 0/777498
Cs 7/440539 8/883992 16/32453  -1/44345
C; 7/085681 7/062313 14/14799 0/023368
Cs 8/605169 8/869887 17/47506  -0/26472
Co 7/366578 8/844254 16/21083 -1/47768
Ciwo  8/77625  7/51131 16/28756  1/26494
Cu 8/307473 8/888362 17/19583  -0/58089
Ci, 7/968001 8/908073 16/87607  -0/94007
Cis 8/464412  7/27326 15/73767 1/191152
R+C
15 c10
e
1 cal |C13
%= s
0/5 c3)
7 a
0 -
Q 0 5 10 e I - 20
-0/5 € C11
1 ¢ C12
c6
-1/5 .
9
2
s sloges =) Js%

Figure 1- Axis of causality.
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Table 8- Matrix of relationships between variables.

C, C, Cs Cs Cs Cse Cy Cs Co Cuo Cu Cp Cus
C 0 0 0 0 0 0/709 0 0/683 0/671 0 0/691 0/680 0
C, 0 0 0 0 0 0/642 0 0/617 0/631 0 0/637 0/635 0
Cs 0 0 0 0 0 0/671 0 0/690 0/668 0 0/666 0/668 0
Cs 0 0 0 0 0 0/693 0 0/677 0/700 0 0/703 0/695 0
Cs 0 0 0 0 0 0/697 0 0/711 0/710 0 0/707 0/695 0
Cs 0 0 0 0 0 0 0 0/648 0/647 0 0/654 0/651 0
C; 0 0 0 0 0 0 0 0/616 0 0 0/622 0 0
Cs 0/625 0/618 0/619 0 0 0/744 0 0/663 0/751 0/662 0/754 0/766 0
Cq 0 0 0 0 0 0/659 0 0/652 0 0 0/640 0/645 0
Cyo 0/655 0/645 0/630 0/615 0/635 0/763 0 0/751 0/755 0 0/757 0/765 0/634
Cun  0/615 0 0 0 0 0/707 0 0730 0/728 0/628 0/641 0/729 0
Cup 0 0 0 0 0 0/695 0 0/679 0/682 0 0/700 0/616 0
Ci3  0/615 0/623 0/610 0 0/640 0/723 0 0747 0/735 0 0/709 0/760 0

Figure 2- Relationships between variables.
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