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Abstract. The objective of this study was to apply neutrosophic logic in the context of the DEMATEL method to evaluate the 

variables involved in the eligibility of individuals in asylum requests and immigration processes. To achieve this, information 

acquisition methods were employed to gather the variables necessary for inclusion in the study. An expert panel was engaged to 

assess these variables, taking into account the inherent indeterminacy and uncertainties associated with decision-making. The 

study's results highlighted variables such as "Persecution in the country of origin" and "Reasons for the application" as highly 

influential elements in the eligibility process. This information provided decision-makers with a clearer understanding of which 

aspects should be prioritized in the evaluation of asylum and immigration requests. The combination of neutrosophic logic and 

the DEMATEL method proved to be an effective tool in addressing the complexity of this process and provided a more robust 

framework for decision-making. 
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1. Introduction 

Eligibility for asylum and immigration is a matter of great significance in the context of international migration 

and human rights. This process involves the assessment of individuals seeking refuge in a foreign country or wish-

ing to establish permanent residence in a new territory. Eligibility determination is based on a set of legal criteria 

and specific factors that vary according to the laws and regulations of each receiving country. 
In the context of immigration, eligibility is based on a series of factors that vary depending on the destination 

country. These factors may include the existence of close relatives who are already residents or citizens of the 

country, the applicant's ability to integrate into the host society, as well as their potential economic contribution to 

the country. Additionally, immigration authorities often evaluate the applicant's criminal background and may 
deny the application in case of certain crimes or illegal activities. 

Often, eligibility for asylum and immigration involves a meticulous assessment of multiple legal and personal 

factors. Applicants must meet specific criteria set by the receiving country, and decisions are made to protect the 

individual's rights and the security and stability of the host country. This process is complex and multidimensional, 
and its nature varies according to the circumstances and laws of each nation. Decision-making in this field is of 

paramount importance. 

One of the most significant challenges in decision-making regarding eligibility for asylum and immigration is 

the presence of indeterminacies and uncertainty in the evaluation of the criteria. Indeterminacies refer to the lack 
of clear information or ambiguity in the data provided by the applicants [1]. Uncertainty, on the other hand, is 

related to the unpredictability of the results and the possible consequences of the decision [2]. These indetermina-

cies and uncertainties can arise in various aspects, such as the credibility of the applicant's statements, the authen-

ticity of the documentation presented, and the interpretation of the situation in the country of origin. 
To address these difficulties, decision-making approaches have been developed to systematically handle inde-

terminacy and uncertainty. Multi-criteria decision-making methods such as the Analytic Hierarchy Process (AHP) 

and the Analytic Network Process (ANP) enable decision-makers to weigh and assess different factors and criteria 

within a structured framework. These methods can accommodate the lack of precise information by allowing the 
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comparison and evaluation of alternatives based on multiple criteria.[3] 

However, in reality, decision-makers may express a preference for evaluating attributes using linguistic varia-

bles instead of precise values, either due to their partial knowledge of the attributes or due to a lack of information 
in the problem domain [4]. The tool of fuzzy sets, introduced by Zadeh in 1965, becomes one of the resources 

employed to mathematically represent such imprecision [5]. However, fuzzy sets are limited to considering the 

degree of affiliation of not clearly defined parameters or events, without the ability to address the degree of non-

affiliation and the imprecision associated with uncertainty parameters.[6] 
In an effort to partially address the limitations in defining imprecise parameters, Atanassov in 1986 introduced 

intuitive fuzzy sets (IFS), characterized by the simultaneous representation of degrees of affiliation and non-affil-

iation. However, it is important to note that, in the IFS, the sum of the degrees of affiliation and non-affiliation of 

the unclear parameter does not reach unity, which poses certain restrictions.[7] 
To overcome these deficiencies, Smarandache presented the neutrosophic concept in 1999 as an approach to 

address unspecified or inconsistent information that is commonly found in reality [8]. The notion of a neutrosophic 

set establishes a general platform that extends the principles of classical sets, the fuzzy sets proposed by Zadeh in 

1965, the intuitive fuzzy sets of Atanassov in 1986, and the intuitive interval fuzzy sets proposed by Atanassov 
and Gargov in 1989. Distinguishing from intuitive and interval fuzzy sets, in the neutrosophic set, indeterminacy 

is described explicitly. [9] 

In the context of decision-making, neutrosophic logic has been used to deal with the uncertainty inherent in 

evaluating multiple criteria that may be qualitative or quantitative. Criteria can be ambiguous, contradictory, or 

subject to different interpretations, making accurate decision-making difficult. Neutrosophic logic allows degrees 
of truth, falsity, and indeterminacy to be assigned to each criterion, which more accurately reflects the uncertain 

and ambiguous nature of the data.[10]  

When neutrosophic logic is applied to multi-criteria decision-making, specific methods that take into account 

these degrees of membership, non-membership, and indeterminacy can be used to calculate the relative importance 
of each criterion and the alternatives. Some of these methods may include the AHP, TOPSIS; analytic network 

process (ANP), and others, as neutrosophic extensions of traditional MCDM techniques [11], [12]. 

The proposed study aims to apply neutrosophic logic in the context of the DEMATEL method to evaluate the 

variables involved in the eligibility of individuals in asylum applications and immigration processes. Neutrosophic 
logic becomes a crucial tool to address the complexity and uncertainty associated with this selection process. 

The DEMATEL (Decision-Making Trial and Evaluation Laboratory) method is a technique widely used in 

multi-criteria decision-making to analyze causal relationships between different factors or criteria. Incorporating 

neutrosophic logic allows for the representation of degrees of truth, falsehood, and ambiguity in these relationships, 
which is particularly relevant when it comes to assessing the eligibility of individuals in complex and often am-

biguous situations. 

In the context of asylum and immigration, the criteria used to evaluate applicants can be vague, contradictory, 

or imprecise, making it difficult to make fair and objective decisions. Neutrosophic logic allows consideration not 
only of the uncertainty associated with these criteria but also the possibility that the data is true to some extent and 

false to some extent, reflecting the complex nature of the information provided by applicants. 

Ultimately, this study seeks to contribute to the improvement of decision-making processes in asylum and 

immigration matters, by more effectively addressing the indeterminacies and uncertainties that often characterize 
these decisions. This could result in fairer and more objective decisions that balance the rights and needs of appli-

cants with the interests and security of recipient countries. 

2 Neutrosophy preliminaries 

In the context of a space of points (objects) X, where the generic elements in X are represented as x, the concept 
of a Neutrosophic Single-Valued Set (SVNS) is introduced. An SVNS A in X is characterized by three membership 

functions: the truth membership function TA(x), the indeterminacy membership function IA(x), and the falsity 

membership function FA(x). Therefore, an SVNS A can be represented as A = {x, TA(x), IA(x), FA(x) | x∈X}, 

where TA(x), IA(x), and FA(x) take values in the interval [0,1] for each point x in X. It is important to note that 
the sum of TA(x), IA(x), and FA(x) satisfies the condition 0 ≤ TA(x) + IA(x) + FA(x) ≤ 3 [14]. 

In [13], a neutrosophic number 𝐸𝑘 = (𝑇𝑘, 𝐼𝑘, 𝐹𝑘) is defined to assess the k-th decision maker. Then, the weight 

of the k-th decision-maker can be expressed as: 

ψk =
1−√[(1−Tk(x))2+(Ik(x))2+(F(x))2]/3

∑ √[(1−Tk(x))2+(Ik(x))2+(F(x))2]/3
p
k=1

       (1) 

Furthermore, to attain a positive outcome, collective decision-making plays a crucial role in any decision-

making procedure. Within the group decision-making process, it is imperative to combine the assessments pro-
vided by each decision-maker into a comprehensive neutrosophic decision matrix. This task can be accomplished 

by using the single-value neutrosophic weighted average (SVNWA) aggregation operator as introduced by [14-
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20-21-22]. 

Consider the single-valued neutrosophic decision matrix 𝐷𝑘 = (𝑑𝑖𝑗(𝑘))𝑚𝑥𝑛
 representing the evaluations of the 

k-th decision-maker, and let 𝜓 = (𝜓1𝜓2, … ,𝜓𝑝)𝑇   be the weight vector of the decision-maker, where each 𝜓𝑘 ∈
[0,1], Here, D represents the matrix 𝐷 = (𝑑𝑖𝑗)𝑚𝑥𝑛,[14] where:  

𝑑𝑖𝑗 = 〈1 − ∏ (1 − 𝑇𝑖𝑗
(𝑝)

)
𝜓𝑘𝑝

𝑘=1 , ∏ (𝐼𝑖𝑗
(𝑝)

)
𝜓𝑘

, ∏ (𝐹𝑖𝑗
(𝑝)

)
𝜓𝑘𝑝

𝑘=1
𝑝
𝑘=1

〉     (2) 

Deneutrosophication of an SVNS Ñ can be defined as a process of transforming Ñ into a single crisp output, 

denoted as 𝜓∗ ∈ 𝑋, through the mapping function x 𝑓: Ñ → 𝜓∗.When Ñ is a discrete set, the vector of tetrads Ñ =
 {(𝑥 | 𝑇Ñ(𝑥), 𝐼Ñ(𝑥), 𝐹Ñ(𝑥)) | 𝑥 ∈ 𝑋} simplifies to a single scalar value 𝜓∗ ∈ 𝑋 during the deneutrosophication 
process. This resulting scalar value more effectively represents the overall distribution of the three degrees of 

membership within the neutrosophic element, namely, 𝑇Ñ(𝑥), 𝐼Ñ(𝑥), and 𝐹Ñ(𝑥). Hence, the deneutrosophication pro-

cess can be achieved as follows [17]: 

𝜓∗ = 1 − √[(1 − 𝑇𝑘(𝑥))2 + (𝐼𝑘(𝑥))2 + (𝐹(𝑥))2]/3      (3) 

2.1 SVNS DEMATEL 

DEMATEL (Decision Making Trial and Evaluation Laboratory) is a technique developed in 1972 by Fontela 

and Gabus at the Geneva Research Center of the Battelle Memorial Institute [15]. It is used to analyze the interde-

pendence (relationship or influence) between components, variables, or attributes of a complex system, identify 
those that are critical, and study their cause-effect relationships, using an impact relationship diagram. DEMATEL 

is mainly used in complex multi-criteria decision-making processes to analyze the internal relationships between 

decision criteria. 

The steps to apply DEMATEL in its neutrosophic variant are detailed below and can be found in more detail 
in [16]. 

Step 1. Identify the influential variables in the eligibility of individuals in asylum applications and immigration 

processes: Through the application of semi-structured interviews to a representative sample and the generation of 

ideas through a brainstorming process, a set of relevant factors in the context of eligibility for asylum and immi-
gration is identified. Subsequently, a panel of experts is requested to assess the mutual influence between these 

factors through paired comparisons using the scoring scale based on linguistic variables, as shown in [13-18-19]. 

Step 2. Determine the relative importance of the experts in the context of eligibility: The group of experts 

participating in the evaluation has different levels of experience and knowledge in the field of decision-making 
related to eligibility for asylum and immigration. As a result, a specific weight is assigned to each expert, which 

is expressed in terms of linguistic variables and transmitted in the form of neutrosophic numbers (SVNN) for later 

identification using equation (1). 

Step 3. Transform the linguistic evaluations provided by the experts into neutrosophic numbers (SVNN): From 
the individual evaluation matrices containing crisp values obtained from the experts, individual neutrosophic ma-

trices are constructed for each decision maker. See [13] for further details. 

Step 4. Obtain the initial matrix of direct relationships in the form of crisp numbers: To obtain the initial matrix 

of direct relationships initially presented as crisp numbers, the individual neutrosophic matrices of decision makers 
are combined, and then they are denoted using equations (2) and (3) respectively. Matrix A shows the initial effects 

that factor j causes, as well as the initial effects that factor j receives from other factors. The sum of each i-th row 

of matrix A represents the total direct effects that factor i transmits to the other factors, and the sum of each i-j 

column of matrix A represents the total direct effects that factor j receives from the other factors. 

Step 5. Identify the cause-effect relationships between the factors: Based on the aggregate matrix of direct 

relationships A obtained in step 4, it is possible to calculate the matrix of total relationships T by applying the 

equations (4 -6), as shown below: 

𝐷 = 𝐴 ∗ 𝑆         (4) 

Where 

𝑆 =
1

𝑚𝑎𝑥
𝑙≤𝑖≤𝑛

∑ 𝑎𝑖𝑗
𝑛
𝑗=1

         (5) 

And 

𝑇 = 𝐷(𝐼 − 𝐷)−1        (6) 
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I: is the identity matrix. 

The values 𝑡𝑖𝑗 of the matrix T reflects the direct and indirect interdependence exerted by the element in row i 

on the element in column j. Indirect interdependence is when one element i can influence another element j through 
third-party elements in the system. These indirect interdependences arise when the matrix X is raised to successive 

powers. 

Step 6. Obtain the Causal Importance Relationship Diagram. In the stage of obtaining the Causal Importance 

Relationship Diagram, one should first calculate the vectors R (the sum of the rows of T) and C (the sum of the 
columns of T). Then, on the horizontal axis of the causal diagram, "Prominence" is defined as the vector R+C. 

This vector indicates the importance or relevance of each element in the system. The higher the value of R+C, the 

greater the prominence of the element. A high value of R+C signifies that an element: 

- Considerably influences other elements. 
- Receives a great influence from other elements. 

- It exerts influence and is influenced in a balanced way so that the sum of both concepts is high. 

If R+C is low, the element has little "importance" because both types of influence are reduced. On the vertical 

axis, "Ratio" is defined as the vector R-C. This vector establishes the net influence of each element. If R-C>0, it 
indicates that the element exerts more influence than it receives. This element would be the "cause" (influen-

tial/transmitter) of the influence. If R-C<0, it indicates that the element receives more influence than it emits, so it 

is considered an "effect" (influenced/receiver). Based on these values, it is possible to create a relationship map 

(R+C, R-C).[17] 

3 Results 

Through the application of semi-structured interviews and the brainstorming process, a set of relevant factors 

in the context of eligibility for asylum and immigration was identified. These factors are considered essential for 

understanding and evaluating asylum applications and immigration processes. Below is a list of the 10 study var-

iables that emerged as a result of this identification process: 

1. Persecution in the country of origin: The presence of political, religious, ethnic, or other types of perse-

cution in the applicant's country of origin is one of the most important factors for asylum eligibility.  

2. Integration into the host country: The applicant's ability to integrate into the host country's society, 

including language proficiency, cultural adaptation, and willingness to contribute to the community. 

3. Economic contribution: In some cases, the applicant's ability to contribute economically to the host 

country, either through employment, investment, or business creation, may be considered. 

4. National security: Evaluating potential threats to the host country's national security is an important 

factor. Authorities must ensure that the applicant does not represent a risk to the country's security. 

5. Hosting capacity: The host country's capacity to receive and accommodate new immigrants is a critical 

factor. This includes considering the availability of resources such as housing, employment, and social 

services. 

6. Relatives in the host country: The existence of close relatives who are already residents or citizens of 
the host country can be a determining factor in eligibility for immigration. 

7. Criminal record: The applicant's criminal record is reviewed, and certain crimes may lead to the denial 

of asylum or immigration applications. 

8. Reasons for application: Specific reasons for seeking asylum or immigration, such as family reunifica-
tion, pursuit of better economic opportunities, or fleeing natural disasters or conflicts, are also taken 

into consideration. 

9. Health status: The applicant's health status can be a factor, as some medical conditions may require 

special attention or affect eligibility. 

10. Compliance with legal procedures and requirements: The applicant's ability to comply with legal pro-

cedures and requirements, such as completing required documentation and following proper procedures, 

is crucial. 

 
These variables represent key dimensions that influence the eligibility of individuals in asylum applications 

and immigration processes. The linguistic variable-based scoring scale used by the panel of experts to assess the 
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mutual influence among these factors is a tool that assigns values to influence relationships. This scale is a funda-

mental component of the evaluation process and is structured into five categories, each with its respective values: 

1. "No influence/importance" (0.1, 0.8, 0.9): Indicates that one factor does not exert influence or is not im-
portant in relation to another. 

2. "Low influence/importance" (0.35, 0.6, 0.7): Denotes a low but significant influence between factors. 

3. "Medium influence/importance" (0.5, 0.4, 0.45): Reflects a medium and significant influence level. 

4. "High influence/importance" (0.8, 0.2, 0.15): Indicates a high and significant influence. 
5. "Very high influence/importance" (0.9, 0.1, 0.1): This represents a very high influence and great im-

portance in the relationship between factors. 

 

The evaluations carried out by the experts are recorded in bidirectional tables using the linguistic values de-
scribed earlier. These values are subsequently expressed in terms of SVNN (see Table 1) and then transformed 

using equations 2 and 3 to derive the initial matrix of direct interdependence. 

 
Table 1. Evaluation of the analyzed variables carried out by an expert n. Source: own elaboration. 

 

 V 1 V 2 V 3 V 4 V 5 V 6 V 7 V 8 V 9 V10 

V1 (0.1; 0.8; 

0.9) 

(0.5; 0.4; 

0.45) 

(0.35; 0.6; 

0.7) 

(0.5; 0.4; 

0.45) 

(0.1; 0.8; 

0.9) 

(0.5; 0.4; 

0.45) 

(0.8; 0.2; 

0.15) 

(0.9; 0.1; 

0.1) 

(0.8; 0.2; 

0.15) 

(0.5; 0.4; 

0.45) 

V2 (0.8; 0.2; 

0.15) 

(0.1; 0.8; 

0.9) 

(0.8; 0.2; 

0.15) 

(0.8; 0.2; 

0.15) 

(0.1; 0.8; 

0.9) 

(0.5; 0.4; 

0.45) 

(0.1; 0.8; 

0.9) 

(0.35; 0.6; 

0.7) 

(0.5; 0.4; 

0.45) 

(0.9; 0.1; 

0.1) 

V3 (0.1; 0.8; 

0.9) 

(0.8; 0.2; 

0.15) 

(0.1; 0.8; 

0.9) 

(0.5; 0.4; 

0.45) 

(0.1; 0.8; 

0.9) 

(0.8; 0.2; 

0.15) 

(0.35; 0.6; 

0.7) 

(0.5; 0.4; 

0.45) 

(0.8; 0.2; 

0.15) 

(0.9; 0.1; 

0.1) 

V4 (0.35; 0.6; 

0.7) 

(0.5; 0.4; 

0.45) 

(0.5; 0.4; 

0.45) 

(0.1; 0.8; 

0.9) 

(0.35; 0.6; 

0.7) 

(0.5; 0.4; 

0.45) 

(0.8; 0.2; 

0.15) 

(0.35; 0.6; 

0.7) 

(0.35; 0.6; 

0.7) 

(0.35; 

0.6; 0.7) 

V5 (0.1; 0.8; 

0.9) 

(0.5; 0.4; 

0.45) 

(0.5; 0.4; 

0.45) 

(0.5; 0.4; 

0.45) 

(0.1; 0.8; 

0.9) 

(0.5; 0.4; 

0.45) 

(0.5; 0.4; 

0.45) 

(0.8; 0.2; 

0.15) 

(0.8; 0.2; 

0.15) 

(0.9; 0.1; 

0.1) 

V6 (0.5; 0.4; 

0.45) 

(0.9; 0.1; 

0.1) 

(0.35; 0.6; 

0.7) 

(0.5; 0.4; 

0.45) 

(0.1; 0.8; 

0.9) 

(0.1; 0.8; 

0.9) 

(0.5; 0.4; 

0.45) 

(0.35; 0.6; 

0.7) 

(0.5; 0.4; 

0.45) 

(0.5; 0.4; 

0.45) 

V7 (0.8; 0.2; 

0.15) 

(0.8; 0.2; 

0.15) 

(0.5; 0.4; 

0.45) 

(0.5; 0.4; 

0.45) 

(0.5; 0.4; 

0.45) 

(0.5; 0.4; 

0.45) 

(0.1; 0.8; 

0.9) 

(0.5; 0.4; 

0.45) 

(0.35; 0.6; 

0.7) 

(0.5; 0.4; 

0.45) 

V8 (0.9; 0.1; 

0.1) 

(0.1; 0.8; 

0.9) 

(0.9; 0.1; 

0.1) 

(0.35; 0.6; 

0.7) 

(0.8; 0.2; 

0.15) 

(0.8; 0.2; 

0.15) 

(0.35; 0.6; 

0.7) 

(0.1; 0.8; 

0.9) 

(0.8; 0.2; 

0.15) 

(0.9; 0.1; 

0.1) 

V9 (0.35; 0.6; 

0.7) 

(0.8; 0.2; 

0.15) 

(0.35; 0.6; 

0.7) 

(0.35; 0.6; 

0.7) 

(0.5; 0.4; 

0.45) 

(0.5; 0.4; 

0.45) 

(0.35; 0.6; 

0.7) 

(0.5; 0.4; 

0.45) 

(0.1; 0.8; 

0.9) 

(0.5; 0.4; 

0.45) 

V 

10 

(0.35; 0.6; 

0.7) 

(0.35; 0.6; 

0.7) 

(0.8; 0.2; 

0.15) 

(0.8; 0.2; 

0.15) 

(0.1; 0.8; 

0.9) 

(0.35; 0.6; 

0.7) 

(0.35; 0.6; 

0.7) 

(0.35; 0.6; 

0.7) 

(0.5; 0.4; 

0.45) 

(0.1; 0.8; 

0.9) 

 
Table 2 displays the initial matrix of direct interdependence, providing valuable information about the mutual 

influence of the variables evaluated in the context of eligibility for asylum and immigration. It is observed that 

experts 1 and 2 received assessments of "Very High" in terms of importance, indicating that their perceptions and 

knowledge regarding these variables were considered highly significant in the evaluation process. On the other 
hand, experts 3 and 4 received assessments of "High" in terms of importance. This implies that, while their opinions 

are valued, they are not attributed the same level of relevance as experts 1 and 2. These differences in the im-

portance assigned to the experts are due to their specific experience and knowledge in the field of decision-making 

related to eligibility for asylum and immigration. These findings highlight the importance of considering the 
weighting of expert opinions when analyzing the interdependence of variables and are essential for making in-

formed decisions in this context. 

 
Table 2. Values associated with the direct relationship matrix of the analyzed variables. Source. own elaboration. 

 

 V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 

V1 0.000 0.761 0.542 0.713 0.239 0.644 0.852 0.885 0.636 0.548 

V2 0.767 0.000 0.815 0.767 0.239 0.548 0.239 0.377 0.644 0.873 

V3 0.239 0.815 0.000 0.548 0.239 0.815 0.377 0.548 0.815 0.873 

V4 0.436 0.644 0.404 0.000 0.377 0.525 0.815 0.533 0.377 0.377 

V5 0.239 0.807 0.548 0.636 0.000 0.548 0.644 0.815 0.744 0.841 
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 V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 

V6 0.548 0.873 0.785 0.548 0.239 0.000 0.404 0.764 0.548 0.548 

V7 0.815 0.815 0.772 0.548 0.548 0.548 0.000 0.503 0.377 0.548 

V8 0.885 0.239 0.850 0.377 0.815 0.772 0.377 0.000 0.815 0.857 

V9 0.377 0.713 0.764 0.431 0.548 0.458 0.377 0.548 0.000 0.548 

V10 0.377 0.764 0.815 0.815 0.239 0.377 0.377 0.533 0.548 0.000 

 

From the initial matrix of direct interdependence, the next step involves normalization to obtain the normalized 

initial direct relationship matrix D. This is achieved using equations (4) and (5), which allow for the adjustment of 
interdependence values among the study variables. Additionally, the total direct relationship matrix T is calculated 

using equation (6). This process is essential for understanding the cause-and-effect relationships between the var-

iables and evaluating their impact in the context of eligibility. The resulting matrices provide a quantitative repre-

sentation of interactions between factors and are crucial for making informed decisions in this field. 
 

𝑇 = 𝐷(𝐼 − 𝐷)−1 =

[
 
 
 
 
 
 
 
 
 
0.65 0.96 0.93
0.69 0.77 0.88
0.62 0.88 0.76

0.84 0.52 0.81 0.72 0.86 0.84 0.89
0.77 0.47 0.72 0.57 0.71 0.77 0.85
0.74 0.47 0.76 0.59 0.73 0.79 0.85

0.58 0.77 0.74
0.68 0.96 0.93
0.67
0.73
0.79
0.59
0.59

0.90
0.93
0.92
0.81
0.83

0.89
0.92
1.00
0.82
0.83

0.58 0.44 0.64 0.59 0.66 0.65 0.70
0.82 0.48 0.79 0.68 0.84 0.85 0.93
0.75
0.78
0.81
0.68
0.73

0.47
0.54
0.61
0.48
0.44

0.65 0.60 0.77 0.76 0.82
0.76 0.57 0.77 0.77 0.85
0.85 0.67 0.75 0.89 0.96
0.66 0.55 0.69 0.62 0.76
0.65 0.55 0.68 0.71 0.67]

 
 
 
 
 
 
 
 
 

 

 

After obtaining the total direct relationship matrix, the next step involves analyzing the direct and indirect 

effects of the elements identified through the analysis of the prominence and relationship axes for the cause-and-
effect group. The results of this analysis are presented in Table 3. These effects are calculated by considering the 

interaction of factors and their influence on the system, providing crucial information for understanding the dy-

namics of the studied variables. 

 
Table 3. Level of influence between the variables. Source. own elaboration 

 

Variables 𝑹𝒊 𝑪𝒊 𝑹𝒊

+ 𝑪𝒊 

𝑹𝒊

− 𝑪𝒊 

Persecution in the country of origin 8,016 6,592 14,608 1,424 

Integration in the host country 7,199 8,725 15,924 -1,526 

Economic contribution 7,186 8,698 15,884 -1,512 

National security 6,343 7,493 13,836 -1.15 

Hosting capacity 7.97 4.91 12.88 3.06 

Relatives in the host country 7.29 7,298 14,588 -0.008 

Criminal record 7,612 6,091 13,703 1,521 

Reasons for the application 8,255 7,455 15.71 0.8 

Health status 6,663 7,648 14,311 -0.985 

Compliance with procedures and legal require-

ments 

6,675 8,299 14,974 -1,624 

 
The creation of an influential graph is the final step in applying the DEMATEL model, helping decision-makers 

identify the most influential variables. In Figure 1, the X-axis contains the values of R + D, and the Y-axis contains 
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the values of R - D. These values are based on Table 3. This graph positions the most influential variables at the 

highest (upper) level and the least influential factor at the lowest (lower) level. 

 
Figure 1. Causal diagram. Source: own elaboration 

 
The results obtained through the application of the DEMATEL method to assess the mutual influence among 

variables related to the eligibility of individuals in asylum applications and immigration processes reveal an in-

sightful panorama. Each variable has been evaluated in terms of its relative importance (Ri) and causality (Ci), as 

well as the sum of both (Ri+Ci) and the difference between them (Ri-Ci). 
The variable "Persecution in the country of origin" displays high relative importance (8.016) and significant 

causality (6.6), resulting in a total score (Ri+Ci) of 14.608. This indicates that persecution in the country of origin 

exerts a substantial influence on the eligibility of individuals. Furthermore, the difference (Ri-Ci) is positive 

(1.424), suggesting that this variable has a driving effect in this context. 
On the other hand, the variables "Integration in the host country" and "Economic contribution" show similar 

scores, with a total score (Ri+Ci) of 15.924 and 15.884, respectively. However, both exhibit a negative difference 

(Ri-Ci), indicating a higher influence received than exerted. This suggests that integration in the host country and 

economic contribution are factors more influenced by other elements in the system. 
The "Hosting capacity" stands out with a high total score (Ri+Ci) of 12.88 and a positive difference (Ri-Ci) of 

3.06, implying that this variable exerts a significant influence and is a driving factor in the context of eligibility. 

Discussion 

The use of the DEMATEL method in conjunction with neutrosophic logic during the research has proven to 

be of vital importance. This approach provided an effective tool to assess and understand the interdependence and 
causality relationships among multiple influential factors in the eligibility process for asylum and immigration 

applications. Through DEMATEL, it became possible to visualize the direct and indirect effects of each factor in 

the context of a multidimensional and highly complex problem. 

Neutrosophic logic, on the other hand, effectively handled and represented the inherent uncertainty and ambi-
guity in expert assessments in this field. This logic allowed for a more precise description of the levels of influence 

of each factor, surpassing the limitations of traditional approaches that tend to oversimplify the complexity of 

factor relationships. 

The combination of DEMATEL and neutrosophic logic also proved valuable in identifying and prioritizing the 
most influential factors in the decision-making process related to eligibility for asylum and immigration. This 

information was crucial for decision-makers, as it provided them with a deeper and well-founded understanding 

of which aspects should be considered a priority in the evaluation process. 

In retrospect, this research underscores the importance of integrating advanced analytical and logical ap-
proaches into decision-making in the field of eligibility for asylum and immigration. The application of the DE-

MATEL method and neutrosophic logic has demonstrated its effectiveness in addressing multidimensional prob-

lems in high-uncertainty contexts, providing a solid foundation for informed and strategic decision-making in a 

matter of critical importance. 
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Conclusions 
 

Within the scope of this study, neutrosophic logic was applied to evaluate the variables involved in the eligi-

bility of individuals in asylum and immigration applications. A set of influential variables for the study was iden-

tified through the use of semi-structured interviews and brainstorming. Single-valued neutrosophic sets were em-
ployed to conduct the corresponding evaluations based on linguistic variables. It was found that factors such as 

"Persecution in the country of origin" and "Reasons for the application" had a high influence, while factors like 

"Integration in the host country" and "Economic contribution" had a moderate influence. This provided crucial 

information for decision-makers, helping them prioritize the most critical aspects of the evaluation process. The 
results obtained provided a solid foundation for informed and strategic decision-making, contributing to a more 

efficient and equitable process in the field of eligibility for asylum and immigration. By using neutrosophic logic 

in combination with the DEMATEL method, a more robust structure and a deeper understanding of the interrela-

tionships between the involved factors were achieved. 
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