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Fig. 1- The development of maritime transportation from 1980 to 2019
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Table 2- Pestel analysis of identified indicators
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Table 3- Group decision matrix

b o ls ) byl Y ol ¥ b8 £ wlis,ls

Ci C: Cs Ci Cz Cs Ci Cz Cs Ci Cz Cs
AL 024 061 046 041 071 009 02 04 025 028 066 0.56
Az 024 026 02 033 053 046 034 07 076 028 036 0.56
As 04 018 033 016 062 028 034 03 059 028 036 043
A4 04 044 046 033 044 009 048 03 042 039 022 043
As 009 01 008 028 034 01 016 048 053 045 035 0.39
As 04 044 046 016 009 028 041 02 059 039 036 031
A 04 009 033 057 044 046 061 03 025 051 036 0.31
As 065 026 046 049 044 046 048 03 059 051 0.36 043
Ao 04 053 033 025 027 028 054 04 /(059 051 051 031

b o ls 0 wlui,ls T b, s Y ol A ol )5

Ci Cz Cs Ci C2 Cs Ci C2 Cs Ci Cz Cs
A1 045 082 043 025 072 0.08 046 045 034 043 0.65 0.33
Az 0.27 045 043 0.08.-0.63 /057~ 0.09 045 02 034 047 0.2
As 045 045 051 017 018 041 0.09- 0.63 048 0.26 047 0.46
As 0.18 027 06/ 059 0.09 041 028 027 02 034 028 0.33
As 011 034 053 028032 01 04 022 039 07 034 0.38
As 045 045 051 059 036 041 046 0.09 02 052 028 02
A7 027 0.09 026 042 018 024 046 045 048 034 0.28 0.46
Ag 045 045 043 059 036 041 0.64 054 061 026 065 06
Ag 055 064 06 059 027 057 083 027 034 06 028 033

Olobid )7 W d 31 byl 39 - Joua
Table 4- The.weight of the criteria from the point of view of experts

Cs Cs Ci

0.4355 0.4868 00778 Y b,
0.3875 04431 01694 ¥ Lol
0.4111 02611 03278 Y wlid,s
0.4057 04798 01146 £ Ll
0.3897 0.5109 00093  © el
0.5488 02101 02411 Vool
0.2601 0.6123 01186 Yool

0.3668 0.233 0.4002 A ol )5
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Table 5 - Display of D numbers
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D:2=[(0.25,0.3875),(0.4,0.4431),(0.2,0.1694)] Y oobad,ls
D,*=[(0.09,0.4111),(0.71,0.2611),(0.41,0.3278)] ¥ wli 8
D.*=[(0.46,0.4057),(0.61,0.4798),(0.24,0.1146)] £ wldyls
D;°=[(0.33,0.3897),(0.65,0.5109),(0.43,0.0993)] o wlwi,ls
D,%=[(0.34,0.5488),(0.45,0.2110),(0.46,0.2411)] T b, I8
D,'= [(0.08,0.2691),(0.72,0.6123),(0.25,0.1186)] Y owluiys
D,8=[(0.43,0.3668),(0.82,0.2330),(0.45,0.4002)] A bl
D sluel gslod -1 9oz
Table 6- Ranking of identified indicators
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Table 7- Initial self-interaction matrix

Factors A1 A2 As A As As Ar As Ao
As O A A O O O V V
Az O A O O O V V
As A O O A O O
As O O O O ©O
As O O Vv V
As O Vv Vv
A7 vV VvV
As 0]

Dogbme i Flo A Jouer
Table 8- Proximity matrix
Factors A1 Az As As As As Ar » As . Aog

>
o
o
o
o
o
o

z
O O OO0 O Fr KLk O
0.0 O O O, O O
O O P.O O Fr O O
O 0O O 0O O o o o
O O O OO O o o
O O O O O o o o
O O 0O 0O 0O O o o o
O Ok P P O O . -
O O R P P O O Bk K-

bz ol liws g o -1 Ju=
Table 9- Revised achievement matrix

Factors - A1 A2 Az Az As As A7 As Ao

A1 1 0 0 0 0 0 0 1 1
Az 0 1 0 0 0 0 0 1 1
Az 1 0 1 0 0 0 0 1 1
As 1 1 1 1 1 1 1 1 1
As 1 1 1 0 1 1 1 1 1
As 0 1 0 0 0 1 0 1 1
Az 1 0 1 0 0 0 1 1 1
As 0 0 0 0 0 0 0 1 0
Ao 0 O 0 0 0 0 0 0 1
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Figure 5- The ISM network of the presented conceptual model factors
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Table 10- The first level of factors

P(Si) Q(Si) T(Si)

A1 18,9 1,3,45,7 1
Az 2,8,9 2,456 2
As 13,89 3,457 3
A4 1-9 4 4
As 1,2,35-9 4,5 514
As 2,689 4,56 6
Az 1,3,7,8,9 4,5,7 7
As 8 1-8 8
Ao 9 1-7,9 9
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Table 11 — The second level of factors

P(Si) Q(Si) T(Si)

As 1 1,3,45 1
Az 2 2,456 2
Az 13 3,4,5,7 3
As 1-7 4 4
As 1,2,35,6,7 4,5 5
As 2,6 4,5,6 6
A7 1,3 4,57 7
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Table 12 - The third level of factors

P(Si)

Q(Si) T(Si)

As 3

A4 3-7,10,14,15

3,4,5,7,11-15 3
4,11,12,13 4

As 3,5,6,7,10,14 4,5,11,12,13,14 5,14

Ae 6,10
A7 3,7

4,5,6,11-15 6
4,5,7,11-15 7
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Table 13- The fourth level of factors

P(Si)
As 4-7
As 5,6,7
As 6
A7 7

Q(Si) T(Si)
4 4
4,5 5

45,6 6

45,7 7
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Table 14- The fifth level of factors

P(Si)
Az 4,5
As 5

Q(Si) T(Si)
4 4
45 5
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Table 15 - The sixth level of factors

P(Si)

Q(Si) T(Si)

As 4

4 4
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Abstract

Nowadays, more than 90% of the global huge transit transportation is‘carried out through the sea ways. Different
factors such as the emission of gases related to the fuel of ships in the sea and especially in ports, the leakage of
oil materials due to marine accidents and the negligence/of ship crews, the use of port equipment, impure diesel
fuel in power station generators, etc., caused.an increase in greenhouse gases emergence, environmental pollution
and endangering human lives. Therefore,the creation and stablishing of green ports by applying the global and
international standards and complyingwith maritime conventions and regulations would smooth out the process
of the intelligentization of ports. In consequence, it can definitely increase the speed of goods transfer, the
tracking of ships and goods, provide the transparency of statistics, reducing the costs and increasing the quality
and capacity of the sea ports. This research for the above mentioned reasons, has applied the integrated theory
that is empowered and developed by Dempster-Shafer-and the interpretive structural equations of ISM (the green
and smart components of ports). According to the carried out analysis, firstly, 9 key indicators were identified in
the greening and smartness of ports, then the identified indicators were classified based on the Pestel analytical
model. Finally, based on Dempster-Shafer method, it was indicated that the greenness indicator of the sea port
margins with a weight of'0.141"is ranked in the first place and The amount of greenhouse gas production with a
weight of 0.131 was ranked as the second one and in compliance with smart technology it was ranked in the third
place with a weight/of 0.128. This research is also applied the approach of the ISM method for identifying the
applied‘indicators.

Keywords: Transit Ports, Port Intelligence Factors, Greenness Factors, Dempster Shaffer's Developed Theory,
Interpretive Structural Equations.
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