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Abstract 

 

Today’s changing and developing level of competition and power, continuous learning, 

knowledge and technology management, transformation in the production process, market-

oriented-based innovation and knowledge as communication applications, companies are 

routed to make more resources and research about the ability of innovation. The innovation 

factor has enabled new processes, products, ideas to adapt successfully for the production and 

market structure, and correspondingly implementation of them. In this point of view, 

innovation ability is the integration of new information resulting in product and process 

innovation by activating the power that a company provides to its employees. This ability has 

referred to the information between internal knowledge and external market demands. 

Accordingly, the factors affecting the innovation capability dimensions have a vital 

importance for companies. The fact that there exist limited number of studies on the 

weighting of the factors affecting the dimensions of innovation ability in the comprehensive 

literature review, is another factor increasing the importance of the subject. In this study, the 

innovation ability dimensions have been weighted in corporate logistics companies in 

Sakarya. Plithogenic set based CRITIC method, which is one of the multi criteria decision 

making techniques, has been used. The most important factor in the study was determined to 

be ability of accessing information resources. 
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Introduction 

 

Innovation factor, which is the adaptation and integration of ideas or behaviors to the 

company, is a concept that have a direct relationship with the dynamic structures of 

companies, competitiveness, R&D activities, skills to develop their basic skills and their level 

of use of technology. Therefore, innovation may be considered as a strategical requirement for 

companies to survive in the global, competitive environment and market conditions to sustain 

their existence. 
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Fundamentally innovation, generally based on research and development, is considered to 

be associated with new product development/production [1]. Especially the new economic 

structure that has emerged as a result of globalization has increased the severity of the existing 

competition in the sectors in which businesses operate. In this economic structure, enterprises 

have to increase their competitiveness in order to survive. To achieve this, businesses have 

started to act in an innovative way to increase their competitiveness, reduce costs and/or to 

make a difference [2]. 

Innovation capabilities are extremely important for businesses to maintain their 

competitive structure against their competitors. In particular, small and medium-sized 

enterprises play a key role in enabling them to achieve their goals, due to their limited ability 

to move and respond flexibly [3]. In this context, the innovation capability examined in the 

study is generally considered as one of the most important dynamics that guide companies in 

order to get the innovation ability of a company and its advanced competitiveness in national 

and international markets [4]. 

Innovation capability is often synchronized with companies’ official R&D activities and 

innovation-output related new products. This linear innovation model has led to the emphasis 

on technological and scientific knowledge in firms and to consider formal R&D studies as an 

indicator of firms’ technological progress. Additionally, three variables are included in the 

analysis of innovation capacity, being the capabilities, internal resources, and external inputs 

over the network [5]. 

In this context, the sources in the literature show the dimensions of innovation capability 

that is vital for companies. They expressed as learning ability, R&D ability, marketing ability, 

production ability, access to information resources, ability to use resources for the benefit of 

the company, creative thinking ability, organizational ability and strategic ability and [3]. The 

importance of creating innovation capability in all of the above-mentioned components plays 

an active role in ensuring that all the activities of the companies are performed smoothly, 

providing cost advantage and power of competitiveness. Creating the dimensions of 

innovation capability is a multi-criteria decision-making problem in which firms, planning, 

process efficiency and quantitative-qualitative elements are handled together on an 

operational and strategic level. 

The purpose of the study in this context is to evaluate the dimensions of innovation ability 

in corporate logistics companies in the province of Sakarya. “CRITIC” has been used as one 

of the multi-criteria decision-making methods. In the following part of the study, the 

importance of innovation capability and comprehensive literature review for creating 

dimensions of innovation capability have included. In the third section, information about 

Plithogenic sets and Neutrosophic sets have been presented, and the application section of the 

study has been given in the following stage. In the last section, suggestions have been made 

regarding the results and future studies. 

 

Literature Review 

 

This section may be divided by subheadings. It should provide a concise and precise 

description of the experimental results, their interpretation as well as the experimental 

conclusions that can be drawn. Innovation ability has been used in various fields in the 

literature. In this context, the purpose and dimensions of the innovation capability are given in 

the Table 1. 
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Table 1. Literature Review Related with Innovation Capability 

Authors Dimensions  Aim of the Study 

Moussaa & El 

Arbi [6] 

-Employees’ 

innovation capability 

-Human Research 

Information System 

Usage (frequency of 

use) 

This research focuses on the study of the impact of the HRIS’ use in 

human resources department (HR) on individual innovation capability. 

Sheng 

Margaret [21] 

-Number of 

Employees 

-Firm Age 

-Number of 

Subsidiaries 

-Industry 

-Joint Venture Entry 

Mode 

-Merger and 

Acquisition Entry 

Mode 

-Strategic Alliance 

Entry Mode 

-Absorptive Capacity 

The hypotheses are tested on a data set consisting of survey data 

collected from 220 senior managers or executives at the headquarters 

of Taiwan-based MNCs. Interestingly, structural social capital between 

headquarters and subsidiaries strengthens the negative association 

between subsidiaries’ cross-border knowledge tacitness shared and 

explorative innovation capability; relational social capital attenuates 

the negative association between subsidiaries’ crossborder knowledge 

tacitness shared and both explorative and exploitative innovation 

capability. 

Hansen et al., 

[7] 

-Internal R&D effort 

-Hiring of skilled 

managers and 

workers 

- Learning through 

firms’ acquisitions, 

joint ventures and 

licensing 

-Learning within 

firms at the local 

(cluster or regional) 

level 

- Learning from 

suppliers, 

universities, service 

providers 

-Imitation from 

competitors 

 

To examine the innovation capability development trajectory of a local 

Indian subsidiary of a Danish first-tier supplier of wind turbine blades 

by adopting an analytical framework based on the literature on 

innovation capability building in latecomer firms, which is combined 

with insights from the literature on Multi Nominal Companies 

subsidiary capability evolution. 

Alexe & 

Alexe [8]  

-Conditions 

-Resources 

-Processes 

-Results 

To determine the importance given to the dimensions of the innovation 

in machine building industry contribute to the possibility of achieving 

the analyzes of benchmarking on the innovation management among 

various companies in other industries, in this case, the IT&C industry. 

Khedhaouria 

& Thurik [9] 

-Human capital and 

research 

-Infrastructure 

-Institutions 

-Market conditions 

-Business conditions 

Building upon the national innovation system perspective and using a 

fuzzy set qualitative comparative analysis approach (fsQCA), by 

proposing an integrating framework to determine the conditions that 

lead to high levels of national innovation capability outcomes. 

Nada & 

Zulfiqar [10] 

-Strategic Capability 

-Managerial 

Capability 

-Operational 

Capability 

-Adaptive Capability 

To explore and to find the relationship of service value creation 

capability with service innovation capability and to assess the service 

innovation by using a proposed model for service value creation 

capability. The model in study is empirically validated in Danish and 

Turkish SMEs to identify the correlation between the service value 

creation and service innovation through an integrated service value 

creation capability model analysis. 
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Methodology 

 

Plithogenic sets 

As a generalization of neutrosophic set, plithogenic sets consider the decision makers’ 

views more accurate and consistent by taking truth, indeterminacy and falsity membership 

functions into the account. Plithogenic sets consist of elements which are characterized in 

terms of attribute values. The accuracy of results can be increased via using contradiction 

degree. Plithogenic set (𝑃𝑆, 𝐵, 𝑆, 𝑎𝑑, 𝑐𝑑) consist elements described by attributes 𝐵 =
{𝑏1, 𝑏2, … , 𝑏𝑚}, 𝑚 > 1, having the values 𝑆 = {𝑠1, 𝑠2, … , 𝑠𝑛}, for 𝑛 > 1 [29]. Contradiction 

and appurtenance degrees constitute the plithogenic sets. Contradiction degree function 

𝑐𝑑(𝑠, 𝐷) is useful to compare the values of attribute and dominant values. Appurtenance 

degree function for the element x in terms of criteria can be written as 𝑎𝑑(𝑥, 𝑠) [11], [12]. 

Consider B as a set consist of unidimensional attributes 𝐵 = {𝑏1, 𝑏2, … , 𝑏𝑚}, 𝑚 > 1, and 

𝑏 ∈ 𝐵 as an attribute with value spectrum set L that can be described as finite discrete, 

infinitely countable or infinitely uncountable set with value range for attributes according to 

the judgments of decision makers 𝑆 = {𝑠1, 𝑠2, … , 𝑠𝑛}, for 𝑛 > 1. Dominant value for attributes 

is determined by decision makers in terms of contradiction degree [12]. 

Contradiction degree function 𝑐𝑑(𝑠1, 𝑠2) for attribute value can be written as 𝑐𝑑: 𝑆𝑥𝑆 →
[0,1]. The type of contradiction degree function for attribute value can be defined as fuzzy, 

intuitionistic or neutrosophic too [12]. 

Appurtenance degree 𝑎𝑑(𝑥, 𝑠) for attribute value s is ∀𝑥 ∈ 𝑃𝑆, 𝑎𝑑: 𝑃𝑆𝑥𝑆 → 𝑃([0,1]𝑡), 
𝑎𝑑(𝑥, 𝑠) is subset of [0,1]𝑡, and 𝑃([0,1]𝑡) is power set of [0,1]𝑡 with respect to fuzzy, 

intuitionistic and neutrosophic appurtenance degrees for t=1,2,3 [13]. 

 

Neutrosophic Sets 

Neutrosophic Sets proposed by Smarandache [14] having with degree of truth, 

indeterminacy and falsity membership functions in which all of them are totally independent. 

Let U be a universe of discourse and Ux . The neutrosophic set E can be written with a 

truth membership function 𝑇𝐸(𝑥), an indeterminacy membership function 𝐼𝐸(𝑥) and a falsity 

membership function 𝐹𝐸(𝑥), and is shown as 𝐸 = {< 𝑥: 𝑇𝐸(𝑥), 𝐼𝐸(𝑥), 𝐹𝐸(𝑥) >, 𝑥 ∈ 𝑈}. Also 

the functions of 𝑇𝐸(𝑥), 𝐼𝐸(𝑥)and 𝐹𝐸(𝑥) are real standard or real nonstandard subsets of 
]0−, 1+[, and can be stated as 𝑇, 𝐼, 𝐹: 𝑈 ⟶ ]0−, 1+[ .There is not any restriction on the sum of 

the functions of  𝑇𝐸(𝑥), 𝐼𝐸(𝑥) and 𝐹𝐸(𝑥), so 0− ≤ 𝑠𝑢𝑝𝑇𝐸(𝑥) + 𝑠𝑢𝑝𝐼𝐸(𝑥) + 𝑠𝑢𝑝𝐹𝐸(𝑥) ≤ 3
+. 

Let a single valued neutrosophic triangular number �̃� = 〈(𝑏1, 𝑏2, 𝑏3); 𝛼�̃� , 𝜃�̃� , 𝛽�̃�〉 is a 

special neutrosophic set on R. Additionally 𝛼�̃� , 𝜃�̃� , 𝛽�̃� ∈ [0,1] and 𝑏1, 𝑏2, 𝑏3 ∈ 𝑅 where 𝑏1 ≤
𝑏2 ≤ 𝑏3. Truth, indeterminacy and falsity membership functions of this number can be 

computed as below [15], [16], [17], [18]: 

T�̃�(𝑥) =

{
 
 

 
 α�̃� (

x−𝑏1

𝑏2−𝑏1
)

α�̃�

𝛼�̃� (
𝑏3−𝑥

𝑏3−𝑏2
)

0

(𝑏1 ≤ 𝑥 ≤ 𝑏2)

(x = 𝑏2)

(𝑏2 < 𝑥 ≤ 𝑏3)

otherwise

   (1) 

I�̃�(𝑥) =

{
 
 

 
 (

𝑏2−x+𝜃�̃�(x−𝑏1)

𝑏2−𝑏1
)

θ�̃�

(
𝑥−𝑏2+𝜃�̃�(𝑏3−𝑥)

𝑏3−𝑏2
)

1

(𝑏1 ≤ 𝑥 ≤ 𝑏2)

(x = 𝑏2)

(𝑏2 < 𝑥 ≤ 𝑏3)

otherwise

   (2) 
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F�̃�(𝑥) =

{
 
 

 
 (

𝑏2−x+𝛽�̃�(x−𝑏1)

𝑏2−𝑏1
)

β�̃�

(
𝑥−𝑏2+𝛽�̃�(𝑏3−𝑥)

𝑏3−𝑏2
)

1

(𝑏1 ≤ 𝑥 ≤ 𝑏2)

(x = 𝑏2)

(𝑏2 < 𝑥 ≤ 𝑏3)

otherwise

   (3) 

 

Where 𝛼�̃� , 𝜃�̃� , 𝑎𝑛𝑑 𝛽�̃� denote maximum truth membership, minimum indeterminacy 

membership and minimum falsity membership degrees respectively. 

Let �̃� = 〈(𝑏1, 𝑏2, 𝑏3); 𝛼�̃� , 𝜃�̃� , 𝛽�̃�〉 and �̃� = 〈(𝑐1, 𝑐2, 𝑐3); 𝛼𝑐̃, 𝜃𝑐̃, 𝛽𝑐̃〉 as two single valued 

triangular neutrosophic numbers. Addition of two single valued triangular neutrosophic 

numbers are written as below (Abdel-Basset et al., 2017): 

 

�̃� + �̃� = 〈(𝑏1 + 𝑐1, 𝑏2 + 𝑐2, 𝑏3 + 𝑐3); 𝛼�̃� ∧ 𝛼𝑐̃ , 𝜃�̃� ∨ 𝜃𝑐̃, 𝛽�̃� ∨ 𝛽𝑐̃〉 (4) 

 

Subtraction of two single valeued triangular neutrosophic numbers are presented as Eq. 

(5): 

 

�̃� − �̃� = 〈(𝑏1 − 𝑐3, 𝑏2 − 𝑐2, 𝑏3 − 𝑐1); 𝛼�̃� ∧ 𝛼𝑐̃ , 𝜃�̃� ∨ 𝜃𝑐̃, 𝛽�̃� ∨ 𝛽𝑐̃〉 (5) 

 

Inverse of a single valued triangular neutrosophic number (�̃� ≠ 0) can be stated as 

follows: 

�̃�−1 = 〈(
1

𝑏3
,
1

𝑏2
,
1

𝑏1
) ; 𝛼�̃� , 𝜃�̃� , 𝛽�̃�〉     (6) 

 

CRITIC (Criteria Importance Through Inter-criteria Correlation) Method 

CRITIC is an objective weighting method proposed by Diakoulaki et al., [19] and rely on 

two components of information emitted by criteria. Contrast intensity can be defined as the 

first one seperating each criterion and consider standard deviation as measurement tool. 

Conflict between criteria can be handled as second one that is measured by linear 

correlation coefficient. Steps of CRITIC can be stated as follows [12], [20]: 

1- A membership function is desbribed for the purpose of mapping the criteria 𝐾𝑖 into the interval 

[0,1] by demonstrating the degree of how alternative d is close to ideal value of 𝑔𝑗
∗ and far from the 

anti-ideal value of 𝑔𝑗
−. If criteria j is benefit based 𝑔𝑗

∗ = max
𝑖
𝐾𝑗 and 𝑔𝑗

− = min
𝑖
𝐾𝑗, and if j is cost 

based 𝑔𝑗
∗ = min

𝑖
𝐾𝑗 and 𝑔𝑗

− = max
𝑖
𝐾𝑗 . A vector 𝑧𝑑𝑗 is formed for each criterion and can be written as 

below: 

 

𝑧𝑑𝑗 =
𝐾𝑗−𝑔𝑗

−

𝑔𝑗
∗−𝑔𝑗

−        (7) 

 

2-Standard deviation 𝜎𝑗  is computed for examining each criterion in terms of each vector 

𝑧𝑑𝑗. 

3-Symmetric matrix is constructed that shows the linear correlation coefficient 𝑐𝑐𝑗𝑗′ . 

4-Conflict of criteria can be computed as follows: 

 

∑ (1 − 𝑐𝑐𝑗𝑗′)
𝑚
𝑗=1        (8) 
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5-The components of contrast intensity and conflict of criteria are combined as below: 

 

𝐾𝑗 = 𝜎𝑗 ∑ (1 − 𝑐𝑐𝑗𝑗′)
𝑚
𝑗=1       (9) 

 

6-Normalization process is applied with respect to transmitted value of information as Eq. 

(10): 

 

𝑤𝑗 =
𝐾𝑗

∑ 𝐾𝑗
𝑚
𝑗=1

        (10) 

 

Plithogenic Sets Based CRITIC Method 

In this study plithogenic sets based CRITIC method is applied due to increasing accuracy 

of examination process under uncertainty. Contradiction degree function as a part of 

plithogenic set aggregation is considered to achieve more reliable outputs. Steps of the 

plithogenic sets based CRITIC method can be summarized as below [12]. 

1-Criteria 𝐾 = {𝐾1, 𝐾2, … , 𝐾𝑚}, alternatives 𝐴 = {𝐴1, 𝐴2, … , 𝐴𝑛} and decision makers 

𝐷𝑀 = {𝐷𝑀1, 𝐷𝑀2, … , 𝐷𝑀ℎ} are determined. 
2-Neutrosophic triangular scale is considered for evaluating criteria by decision makers and 

shown as Table 2. 
 

Table 2. Neutrosophic triangular scale 

Importance linguistic variable Triangular neutrosophic scale Rating linguistic variable 

Very weakly important ((0.1,0.3,0.35),0.1,0.2,0.15) Nothing 

Weakly important ((0.15,0.25,0.1),0.6,0.2,0.3) Very low 

Partially important ((0.4,0.35,0.5),0.6,0.1,0.2) Low 

Equal important ((0.65,0.6,0.7),0.8,0.1,0.1) Medium 

Strong important ((0.7,0.65,0.8),0.9,0.2,0.1) High 

Very strongly important ((0.9,0.85,0.9),0.7,0.2,0.2) Very high 

Absolutely important ((0.95,0.9,0.95),0.9,0.1,0.1) Absolute 

 

3-Subjective criteria weight’s matrix (V) is formed via equations shown as below: 

𝑉 = [𝑣𝑗
𝑠]
1𝑥𝑚

   (11) 

𝑣𝑗
𝑠 =

𝑣𝑗ℎ

𝑝
   (12) 

 

where 𝑣𝑗
𝑠 represent the elements of subjective criteria weight’s matrix and 𝑣ℎ

𝑗
 shows the 

weight of criteria 𝐾𝑗 examined by decision maker h. 

4-Normalized subjective weight for each criterion is computed as below: 

𝑣𝑗
𝑠𝑛 =

𝑣𝑗
𝑠

∑ 𝑣𝑗
𝑠𝑚

𝑗=1

    (13) 

5-According to the CRITIC method weight of each criterion is computed by using Eqs. 

(7)-(10). 

6-Plithogenic aggregation operations are applied in order to increase the accuracy of 

results. For this purpose, normalized subjective weights and objective weights are composed. 

Firstly, a contradiction degree cd is determined for each criterion related to the dominant 

one. Then plithogenic neutrosophic set intersection is described as follows: 

 

((𝑑𝑖1, 𝑑𝑖2, 𝑑𝑖3), 1 ≤ 𝑖 ≤ 𝑛) ∧ 𝑝((𝑒𝑖1, 𝑒𝑖2, 𝑒𝑖3), 1 ≤ 𝑖 ≤ 𝑛) = 

((𝑑𝑖1 ∧𝐹 𝑒𝑖1,
1

2
(𝑑𝑖2 ∧𝐹 𝑒𝑖2) +

1

2
(𝑑𝑖2 ∨𝐹 𝑒𝑖2), 𝑑𝑖3 ∨𝐹 𝑒𝑖3)) , 1 ≤ 𝑖 ≤ 𝑛 (14) 
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Analysis 

 

In this study the dimensions of innovation ability for logistics sector are evaluated via 

plithogenic sets based CRITIC method. For this purpose, dimensions are determined 

according to the extended literature review made by authors. Then a survey was designed that 

is suitable for CRITIC method and responded by nine decision makers having experienced in 

logistic sector. Dimensions of innovation ability for logistics sector can be seen as Table 3. 

 
Table 3. Dimensions of innovation ability for logistics sector 

Criteria Dimensions of innovation ability 

C1 Learning ability 

C2 Research & development ability 

C3 Marketing ability 

C4 Production ability 

C5 Accessing information resources 

C6 Using resources for firm’s benefit 

C7 Creative thinking ability 

C8 Organizational ability 

C9 Strategic ability 

 

Subjective weights of criteria are calculated according to Eqs. (13), (14) and can be written 

as Table 4. 
 

Table 4. Subjective weights of criteria 

Criteria  Subjective weights 

C1 ((0.88,0.83,0.9),0.85,0.14,0.12) 

C2 ((0.93,0.88,0.93),0.8,0.14,0.14) 

C3 ((0.8,0.75,0.84),0.81,0.15,0.13) 

C4 ((0.69,0.63,0.75),0.73,0.16,0.16) 

C5 ((0.89,0.84,0.9),0.76,0.17,0.16) 

C6 ((0.8,0.75,0.84),0.73,0.17,0.17) 

C7 ((0.92,0.87,0.92),0.76,0.16,0.16) 

C8 ((0.85,0.8,0.89),0.85,0.15,0.12) 

C9 ((0.89,0.84,0.9),0.78,0.16,0.15) 

 

Normalized subjective weights are computed according to Eq. (15) and objective weights 

are obtained via Eqs. (9)-(12) and stated as Table 5. 

 
Table 5. Normalized subjective weights and objective weights 

Criteria  Normalized Subjective weights Objective weights 

C1 ((0.115,0.115,0.114),0.12,0.1,0.09) ((0.014,0.023,0.025),0.06,0.112,0.035) 

C2 ((0.121,0.122,0.118),0.113,0.1,0.11) ((0.023,0.018,0.0034),0.021,0.032,0.041) 

C3 ((0.104,0.104,0.107),0.114,0.11,0.1) ((0.018,0.022,0.034),0.018,0.041,0.053) 

C4 ((0.09,0.087,0.095),0.103,0.11,0.12) ((0.016,0.035,0.021),0.046,0.03,0.032) 

C5 ((0.116,0.117,0.114),0.107,0.12,0.12) ((0.019,0.037,0.028),0.012,0.027,0.031) 

C6 ((0.104,0.104,0.107),0.103,0.12,0.13) ((0.018,0.026,0.029),0.03,0.034,0.04) 

C7 ((0.12,0.121,0.117),0.107,0.11,0.12) ((0.026,0.028,0.037),0.031,0.047,0.05) 

C8 ((0.111,0.111,0.113),0.12,0.11,0.12) ((0.016,0.017,0.023),0.021,0.053,0.026) 

C9 ((0.116,0.117,0.114),0.11,0.11,0.11) ((0.022,0.013,0.019),0.032,0.041,0.039) 

 

Normalized subjective weights and objective weights are combined via plithogenic 

aggregation operation in terms of contradiction degree according to Eq. (16) and presented in 

Table 6. 
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Table 6. Plithogenic aggregation operation outputs for criteria 

Criteria  Contradiction 

degree 

Aggregation Crisp value 

C1 0 ((0,0.02,0.052),0.016,0.038,0.028) 0.0053 

C2 0.13 ((0.003,0.023,0.025),0.017,0.016,0.024) 0.0125 

C3 0.24 ((0.061,0.027,0.043),0.065,0.012,0.005) 0.0014 

C4 0.34 ((0.011,0.034,0.018),0.044,0.008,0.017) 0.0023 

C5 0.45 ((0.054,0.036,0.059),0.032,0.025,0.08) 0.0321 

C6 0.56 ((0.047,0.032,0.058),0.014,0.012,0.062) 0.0251 

C7 0.68 ((0.019,0.025,0.034),0.044,0.056,0.052) 0.0145 

C8 0.82 ((0.013,0.026,0.041),0.018,0.012,0.015) 0.0182 

C9 0.95 ((0.033,0.052,0.035),0.019,0.036,0.042) 0.0169 

 

According to the Table 6 while C5 (ability of accessing information resources) was 

obtained as the most important one with having 0.0321 value, C3 (marketing ability) was 

found as the least important innovation ability criterion for logistics sector. Ranking of other 

criteria can be written as C6>C8>C9>C7>C2>C1>C4 respectively. 

 

Conclusion 

 

In this study dimensions of innovation ability for logistics sector are prioritized via 

plithogenic sets based CRITIC method. For this purpose, dimensions related to innovatin 

ability are obtained based on extended literature review process. Plithogenic sets are preferred 

compared to crisp, fuzzy, intuitionistic, pythagorean and neutrosophic sets due to giving more 

accurate outputs after the examination process under uncertainty. The criteria were ranked 

according to the judgments of 9 decision makers having experienced in logistic sector. 

Additionally, determining and weighting the innovation ability dimensions for logistics 

sector can be handled as a real-world decision making problem and appropriate for solving 

via multi criteria decision making techniques under plithogenic sets. Although the criterion 

dimensions are close to each other, the C5 criterion (ability of accessing information 

resources) has made a difference compared to the other dimensions. For future studies 

dimensions for innovation ability can be expanded and results can be compared with different 

multi criteria decision making methods. Also, different dimensions can be applied for various 

logistic based applications. 
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