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Abstract: The recruitment of ground handling personnel is a critical component of operational efficiency, safety, and service 

quality in the aviation industry. This study aims to identify and prioritize the key selection criteria for ground handling, ramp, 

and passenger service roles by employing the Fuzzy Analytic Hierarchy Process (Fuzzy AHP) by triangular fuzzy numbers, 

which effectively addresses uncertainty in multi-criteria decision-making. Based on comprehensive literature review and semi-

structured interviews with 5 HR specialists and experienced operational staff, seven primary criteria were identified: (1) foreign 

language proficiency, (2) field of study, (3) age, (4) interview score, (5)years of experience, (6) marital status, and (7) residential 

proximity to the workplace. Pairwise comparisons were conducted and analyzed using Chang’s extent analysis method within 

the Fuzzy AHP framework. The findings indicate that foreign language proficiency (23.61%) and interview score (21.22%) are 

the most influential factors, reflecting the sector's emphasis the increasing need for multilingual communication in international 

airport environments, adaptability, and situational awareness in high-pressure environments. This outcome demonstrates a 

paradigm shift in aviation human resource management, moving away from traditional demographic indicators such as marital 

status, age, or residential location, and towards competency-based selection criteria that directly affect operational 

performance.Age (16.58%) and years of experience (14.68%) follow in importance, while field of study (14.38%), residential 

proximity (7.20%), and marital status (2.33%) exert comparatively minor influence. These results suggest a shift in recruitment 

practices toward competency-based criteria over traditional demographic considerations. The study contributes to the academic 

literature by filling a gap in the structured evaluation of hiring priorities for ground services and offers practical guidance for 

aligning human resource strategies with global aviation standards. 
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Introduction 

he aviation industry functions within a highly dynamic and safety-critical environment, 

where the performance of ground handling personnel—such as ramp agents, passenger 

service officers, and baggage handlers—is pivotal to ensuring operational efficiency, 

regulatory compliance, and customer satisfaction(Dyer, 2020). These roles demand a diverse blend of 

competencies, including technical proficiency, physical stamina, interpersonal adaptability, and 

multilingual communication skills(Chikha & Skorupski, 2022). Despite their operational significance, 

the recruitment criteria for ground handling staff have received limited attention in academic literature, 

which has predominantly focused on cockpit crew and technical maintenance personnel(Palomäki, 

2025). 

Recruiting qualified personnel for ground handling positions presents a complex and resource-intensive 

challenge(Bader et al., 2020). Organizations must balance technical qualifications with behavioral 

attributes, while also aligning hiring practices with international standards such as those established by 

the International Civil Aviation Organization (ICAO) and the International Air Transport Association 

(IATA)(Jauria, 2025; Stahl et al., 2012). Traditional recruitment models emphasizing demographic and 

educational factors often fail to capture the nuanced competencies required in high-pressure airport 

environments(Vaskova Kjulavkovska et al., 2022). 

This study addresses the existing gap by systematically identifying and prioritizing the key selection 

criteria for ground handling personnel using the Fuzzy Analytic Hierarchy Process (Fuzzy AHP), a 

method particularly well-suited for managing the uncertainty and subjectivity inherent in human 
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resource decision-making. Unlike classical AHP, Fuzzy AHP allows for the expression of expert 

judgments in linguistic terms, capturing the ambiguity associated with evaluating human attributes. 

 

The research is guided by the following objectives: 

To identify the primary recruitment criteria relevant to ground handling roles in aviation. 

To assess the relative importance of these criteria using the Fuzzy AHP methodology. 

To derive practical implications for enhancing HR strategies in line with operational demands and global 

aviation standards. 

By integrating insights from a comprehensive literature review and semi-structured interviews with 

industry experts, including HR professionals and experienced ground handling staff, this study 

contributes to both scholarly discourse and practical applications. The findings aim to support 

competency-based recruitment strategies that foster a skilled, adaptable, and resilient ground services 

workforce. 

Literature Review 

Recruitment 

Recruitment processes in businesses are of critical importance. The realization of an organization’s goals 

and objectives is only possible through its employees. Therefore, it is essential to identify candidates 

who align with the organization's aims and objectives during the recruitment process. However, 

recruitment processes also incur significant costs. These costs primarily arise from activities such as 

finding suitable candidates, conducting interviews, extending job offers, providing uniforms, etc. Both 

the cost and the alignment between prospective employees and the organization increase the significance 

of the recruitment process. Recruitment refers to the process of acquiring the qualified human resources 

required to fulfill the organization’s goals and ensure its sustainability. Identifying and hiring the right 

individuals who fit the organization is a challenging task. During the recruitment process, it is crucial to 

hire individuals capable of meeting the job requirements (Çalışkan, 2019). According to Opatha (2010), 

recruitment is the process of attracting and identifying individuals with the appropriate qualifications for 

the organization’s job postings. For Ofori and Aryeetey (2011), recruitment is the process of building a 

pool of competent individuals who may apply for employment. According to Gamage (2014), the 

objective of employee selection is to match the right person with the right job, create a good 

organizational image, and manage the selection process in a cost-effective manner (Ekwoaba, Ikeije, & 

Ufoma, 2015). Recruitment also entails establishing a relationship between the employer and the 

employee. This relationship is explained through the Social Exchange Theory. Homans defined social 

exchange as “an activity involving at least two parties, where tangible or intangible, rewarding or costly 

outcomes are exchanged.” This exchange relationship may have both economic and social consequences 

(İncekara & Doğan, 2025). Attitudes and behaviors that do not align with social exchange theory may 

lead to unreciprocated commitments and reduced profitability (Koçyiğit & Şendoğdu, 2022). 

The first step in the recruitment process is identifying the characteristics of the job for which there is a 

workforce need. The qualities desired in candidates suitable for the job are gathered through methods 

such as various tests and interviews (Akar & Çakır, 2016). The second step in recruitment is the 

candidate sourcing process. This step is initiated when business activities increase, positions become 

vacant, or new positions are created. Prior to sourcing candidates, it is necessary to answer questions 

such as “Which positions are being recruited for?” and “What qualifications, conditions, and 

requirements are necessary for these jobs?” (Arslan, 2019). Once these questions are answered, certain 

details must be considered when designing recruitment and selection processes. These details can be 

explained as follows (Pfeffer, 1998): 

 Organizations should maintain a wide applicant pool. 

 The recruitment process should consider not only the candidate’s skills but also their compatibility 

with the organization. 
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 The most critical skills, behaviors, and attitudes for organizational success should be clearly 

defined. It may not always be rational to seek only the most talented individuals. 

 Senior executives should be involved in the recruitment process whenever possible. 

 The outcomes and performance of the recruitment process should be evaluated. 

After establishing the recruitment process, businesses may proceed according to certain approaches, 

typically classified as the elimination approach and the holistic approach. In the elimination approach, 

candidates who are deemed unsuitable or inadequate at any stage of the selection process are eliminated. 

This approach is used when there is a large number of applicants and when their qualifications are 

insufficient. In contrast, in the holistic approach, candidates who pass the initial screening are evaluated 

through all subsequent stages. This method is employed when there are fewer candidates, the position is 

important, and there is no urgency in selection (Arslan, 2019). 

Personnel Selection Criteria 

In their study, İncekara & Doğan (2025) found that employers value both technical and social skills in 

candidates during recruitment, yet job seekers often struggle to meet these expectations. Moreover, the 

most significant challenges faced by candidates during the hiring process include lack of 

communication, negative employer attitudes, and unclear recruitment procedures. 

In a study by Aksakal and Dağdeviren (2010), the labor selection criteria used included experience, 

written and verbal communication skills, foreign language proficiency, computer literacy, teamwork, 

and strategic thinking. Dahooie et al. (2018) conducted a study on recruitment for IT personnel and 

identified the following selection criteria: analytical thinking, computer literacy, emotional stability, 

educational background, physical attributes, general cultural knowledge, reliability, 

interests/expectations, professional competence, self-confidence, references, sociability, teamwork, 

experience, representation ability, adaptability, foreign language proficiency, creativity and innovation, 

written and verbal communication, interpretation, and analysis (Yıldırım, Uysal, & Ilgaz, 2019). 

Similarly, Aksakal & Dağdeviren (2013) identified experience, written and verbal communication, 

foreign language skills, computer literacy, teamwork, and strategic thinking as key hiring criteria. 

In their two-stage recruitment study, Koyuncu & Özcan (2014) first assessed application forms, 

evaluating factors such as educational background, adaptability to the workplace’s geographic location, 

computer skills, and foreign language proficiency. The second stage involved interviews conducted by 

the Human Resources department, assessing work experience, compatibility with organizational culture, 

competencies, ability to work shifts, and salary expectations. 

Ferecov (2015) outlined the following recruitment criteria: job knowledge, quality of work, research and 

creativity, job interest and continuity, customer relations, sense of responsibility, and relationships with 

superiors and colleagues. 

In a study on the banking sector, Kenger & Organ (2017) listed education, foreign language proficiency, 

computer experience, work experience, references, customer focus, reliability, creativity and innovation, 

physical attributes, and teamwork as recruitment criteria. 

Akar & Çakır (2016), in their study on the logistics sector, emphasized basic computer literacy, 

knowledge of logistics information technologies, experience, reporting skills, and English proficiency 

as key criteria. 

Aslan et al. (2023) identified age, experience, computer skills, and foreign language proficiency as 

recruitment criteria. 

Mercan & Can (2023), in their study, categorized recruitment criteria into four groups: technical, social, 

physical, and reference competence. Technical competence included experience, foreign language 

proficiency, computer skills, certifications, and training. Physical competence involved appearance and 

physical suitability. Social competence encompassed interpersonal relations, sound and effective 

decision-making, analytical thinking, taking responsibility, and being motivated and dedicated. 

Reference competence was based on positive feedback from referees. 

A review of the literature reveals that the number of studies identifying personnel selection criteria and 

their corresponding weights in the aviation sector is quite limited. Most of the existing research focuses 

on the selection of flight crew (Mızrak, 2023), technical personnel (Yıldırım et al., 2019), or general 
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aviation staff (Kuşakcı et al., 2019; Sofu, 2018)—areas where the criteria are clearly defined according 

to international standards. However, there is a lack of studies specifically addressing the selection of 

ground handling personnel. Within the scope of this study, the aim is to contribute to literature and to 

determine the recruitment criteria specific to the ground handling services sector in aviation. 

Accordingly, the fuzzy AHP (Analytic Hierarchy Process) method was chosen to determine the selection 

criteria and their relative importance. As shown in Table 1 below, the fuzzy AHP method is frequently 

used in the literature to determine the weights of alternatives. 
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Table 1 Studies Utilizing the Fuzzy AHP Method 

Author(s) Method Data Source Objective Key Findings 

Junior (2014) 
Fuzzy TOPSIS 

& Fuzzy AHP 

Suppliers in an 

automotive production 

chain 

To analyze the supplier selection 

decision-making process 

Both methods are effective for group decision-making under 

uncertainty; however, Fuzzy TOPSIS is more suitable for 

handling agility and varying numbers of alternatives and criteria. 

Radivojević & 

Gajović (2014) 

AHP & Fuzzy 

AHP 

Expert input from 

insurance companies 

To rank supply chain risk categories 

and analyze the risk assessment 

process 

Both AHP and Fuzzy AHP are applicable for evaluating supply 

chain risks, validated through a numerical example. 

Lee (2015) 
AHP & Fuzzy 

AHP 

Weight vectors from a 

case study 

To compare traditional and fuzzy AHP 

approaches 

Certain fuzzy AHP models yield comparable results to traditional 

AHP, showing potential applicability in construction 

management. 

Çavuş & Koç 

(2015) 
AHP 

Environmental and land 

use data from 

Çanakkale, Turkey 

To conduct suitability analysis for 

settlement planning 

77.2% of the study area deemed unsuitable for settlement based 

on slope, elevation, forest, agriculture, and water resources. 

Şişman & Doğan 

(2016) 

Fuzzy AHP & 

Fuzzy MORRA 

10 deposit banks on 

Borsa Istanbul (2008–

2014) 

To evaluate and rank banks’ financial 

performance 

Akbank ranked highest in performance; profitability ratios 

significantly affect performance. 

Kubler et al. 

(2016) 
Fuzzy AHP 

Review of 190 

application studies 

(2004–2016) 

To analyze application domains of 

Fuzzy AHP 

Widely used in production and industry sectors, often integrated 

with methods like TOPSIS and QFD; Chang’s method is most 

common. 

Liu et al. (2017) 

AHP, Fuzzy 

AHP, 

Comparative 

Analysis 

Literature review and 

fuzzy matrices 

To assess consistency in group 

decision-making with fuzzy numbers 

Proposed new consistency concepts for better application in 

fuzzy group decision-making. 

Prascevic (2017) Fuzzy AHP 

Trapezoidal fuzzy 

numbers and weight 

alternatives 

To rank alternatives using fuzzy 

eigenvalues and linear programming 

Proposed a rational ranking methodology under data uncertainty; 

traditional variation coefficient was insufficient. 

Gnanavelbabu & 

Arunagiri (2018) 

AHP & Fuzzy 

AHP 

Survey with 30 firms at 

IMTEX 2015 
To prioritize lean waste types Identifying and eliminating major wastes enhances productivity. 

Dozic et al. (2018) 
Fuzzy AHP & 

LFPP 

Regional airline case 

study 

To select aircraft types based on 

passenger and airline requirements 

Framework identified priorities using three main and ten sub-

criteria, proving the methodology’s applicability. 

Meshram (2019) 
AHP & Fuzzy 

AHP 

Remote sensing & GIS 

data 

To prioritize sub-watersheds for 

hazard mitigation 

Method effectively identifies critical areas for conservation in 

data-scarce regions. 

Chou et al. (2019) 
Fuzzy AHP & 

TOPSIS 

HRST data of Southeast 

Asian countries 

To evaluate science and tech 

performance 

Singapore, South Korea, and Taiwan ranked highest in HRST 

performance. 

Liu et al. (2020) Fuzzy AHP 
Literature from 2008 

onward 

To review industrial applications of 

Fuzzy AHP 

Despite limitations, the method remains popular due to ease of 

weight derivation and practical decision-making. 
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Lyu et al. (2020) Fuzzy AHP 
Expert input from Jinan 

metro project 

To develop a new consultation process 

for judgment matrices 

The proposed survey enables consistent matrices with faster 

expert feedback. 

Bakır & Atalık 

(2021) 

Fuzzy AHP & 

Fuzzy 

MARCOS 

Survey from 395 airline 

passengers in Turkey 

To assess e-service quality in the 

airline industry 

Results limited due to sample constraints; only one airport and 

five airlines considered. 

Nazim et al. (2022) 
Fuzzy AHP & 

Fuzzy TOPSIS 

Requirements of an 

institutional exam 

system 

To compare methods in selecting 

software requirements 

Fuzzy AHP offers faster ranking; Fuzzy TOPSIS provides better 

performance with minimal judgment reversals. 

Kukreja (2022) 
Fuzzy AHP & 

Fuzzy TOPSIS 

Teachers' suggestions 

for reducing cognitive 

biases 

To rank solutions to minimize 

cognitive errors 
"Critical thinking development" ranked as the top solution. 

Nezhad et al. 

(2023) 

Fuzzy AHP & 

Fuzzy 

DEMATEL 

IoT readiness factors 
To identify critical dimensions for IoT 

implementation 

Organizational and infrastructural factors are most critical, while 

environmental and security factors are secondary. 

Sathyan et al. 

(2023) 

Fuzzy AHP, 

DEMATEL & 

TOPSIS 

Indian automotive 

supply chain data 

To identify key enablers for responsive 

supply chains 

Top enablers include management commitment, strategic 

decision-making, and continuous improvement. 

Abusaeed et al. 

(2023) 
Fuzzy AHP 

Cost estimation factors 

in agile software 

development 

To prioritize cost-related factors in 

agile projects 

Method provided prioritized factors that improve cost estimation 

accuracy. 

Do (2024) 
Fuzzy AHP & 

TOPSIS 

Performance data from 

academic staff 

To assess and rank teaching 

performance 

Improved consensus in group decisions and reduced uncertainty; 

framework supports educational quality enhancement. 

Arıcan & Kara 

(2024) 

Fuzzy AHP, 

TOPSIS & 

Clustering 

30 chemical tankers (1–

30k DWT) 
To select tankers based on cargo types 

Developed a selection guide by ranking ships based on 

performance. 

Martinez et al. 

(2024) 

AHP & Fuzzy 

AHP 

Distribution scenarios 

in Mexico 

To design a decision support tool 

under uncertainty 

Chosen scenario improves inventory management and expands 

coverage. 

Nadeem (2024) 
AHP & Fuzzy 

AHP 

Quantum-secure 

software and hardware 

criteria 

To evaluate quantum security 

alternatives 

Quantum-resistant hardware and secure software mechanisms 

were top priorities. 
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Method 

This study aims to initially identify the key selection criteria for recruiting ground handling personnel 

in the aviation sector through a comprehensive review of the relevant literature and consultation with 

industry experts. Following the identification of these criteria, the Fuzzy Analytic Hierarchy Process 

(Fuzzy AHP) – which will allow for the determination of the relative weights and prioritization of each 

criterion based on expert pairwise comparisons under conditions of uncertainty and ambiguity – will be 

employed to conduct a multi-criteria decision-making analysis to determine the relative importance 

weights of the identified criteria. 

Data  

Following comprehensive literature review, semi-structured interviews were carried out with HR 

recruitment specialists and experienced ground handling professionals. Participants were selected 

through purposive sampling based on their direct involvement in recruitment and operational processes. 

The following table presents the profiles of the five participants who have contributed to both the 

determination of personnel selection criteria and the weighting process (Table 2). 

Table 2 Participant Profiles 

Participant Position Years of Experience 

Participant 1 HR Specialist 3 

Participant 2 Recruitment Specialist 4 

Participant 3 Station Manager 25 

Participant 4 Station Supervisor 21 

Participant 5 Personnel Supervisor 18 

 

Data from the interviews were thematically analyzed and combined with literature findings to finalize 

the selection criteria. The resulting set of criteria, tailored to the ground handling context, is presented 

in Table 3. 

Table 3 Criteria and their Sources 

Criteria Source(s) 

C1-Foreign Language 

Level 

(Aksakal ve Dağdeviren, 2010), (Eroğlu vd., 2014), (Kenger ve Organ, 

2017), (Akar ve Çakır, 2016), (Yıldırım vd., 2019), (Aslan vd., 2023), 

Expert opinion 

C2-Field of Study 
(Koyuncu ve Özcan, 2014), (Ferecov, 2015), (Kenger ve Organ, 2017), 

(Güler, 2024) 

C3-Age (Aslan vd., 2023), Expert opinion 

C4-Interview Score (Eroğlu vd., 2014), Expert opinion 

C5-Years of Experience 
(Aksakal ve Dağdeviren, 2010), (Koyuncu ve Özcan, 2014), (Eroğlu vd., 

2014), (Akar ve Çakır, 2016) 

C6-Marital Status Expert opinion 

C7-Residential 

Proximity to Workplace 

(Koyuncu ve Özcan, 2014), Expert opinion 

 

Fuzzy AHP 

The traditional Analytic Hierarchy Process (AHP) is based on precise judgments; however, real-world 

decision-making often involves uncertainty and ambiguity. In such cases, decision-makers may find it 

more appropriate to rely on imprecise or fuzzy evaluations rather than exact comparisons (Y.-M. Wang 

et al., 2008). While AHP is widely used for determining the priorities of alternatives and weights of 

criteria through pairwise comparisons, its reliance on subjective judgments can limit its applicability. To 
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address this, fuzzy set theory has been integrated into AHP, resulting in the Fuzzy AHP method, which 

enables more flexible and realistic decision-making (Y. Liu et al., 2020). Fuzzy AHP allows decision-

makers to express their evaluations using linguistic variables or fuzzy numbers, mitigating the 

limitations of traditional AHP. In this approach, fuzzy pairwise comparison matrices are used in place 

of crisp matrices, and priority weights are derived by solving a fuzzy linear system. These weights are 

then employed to rank alternatives based on their cumulative scores. 

The computational steps of the Extent Analysis Method on Fuzzy AHP, proposed by Chang (1996), are 

outlined as follows: 

Step 1: Constructing the hierarchical structure 

The decision problem is structured hierarchically, beginning with the overall goal, followed by the 

evaluation criteria, and finally the alternatives. 

Step 2: Defining and comparing fuzzy numbers 

Linguistic variables are converted into triangular fuzzy numbers (TFNs) to capture the uncertainty in 

human judgments during pairwise comparisons. 

Step 3: Forming the fuzzy pairwise comparison matrix (Ã) 

Pairwise comparisons between the criteria or alternatives are conducted using TFNs, resulting in a fuzzy 

comparison matrix expressed as follows: 

          1 𝑎̃12   … 𝑎̃1𝑛
𝐴̃ = 𝑎21 1    … 𝑎̃2𝑛  
          𝑎̃𝑛1 𝑎̃𝑛2    … 1

 

In cases where multiple experts are involved, the elements of the complete pairwise comparison matrix 

used in the Fuzzy AHP method are represented by triangular fuzzy numbers. These triangular fuzzy 

numbers consist of three components: the lower bound (l) representing the minimum value, the modal 

value (m) representing the most likely or average value, and the upper bound (u) representing the 

maximum value. 

Step 4: Calculate Si  for each row of the pairwise comparison matrix. 

The calculation of Si for each criterion is performed using the following formula: 

∑𝑀𝑔𝑖
𝑗

𝑚

𝑗=1

⊗ [∑∑𝑀𝑔𝑖
𝑗

𝑚

𝑗=1

𝑛

𝑖=1

]

−1

 

Here, “j” denotes the column number and “i” denotes the row number. In the formula, 𝑀𝑔𝑖
𝑗
 represents 

the triangular fuzzy numbers derived from the pairwise comparison matrices. 

The values , ∑ 𝑀𝑔𝑖
𝑗𝑚

𝑗=1 , ∑ ∑ 𝑀𝑔𝑖 
𝑗𝑚

𝑗=1
𝑛
𝑖=1  and [∑ ∑ 𝑀𝑔𝑖

𝑗𝑚
𝑗=1

𝑛
𝑖=1 ] can be calculated respectively using the 

following formulas: 

I. ∑ 𝑀𝑔𝑖
𝑗𝑚

𝑗=1  =  (∑ 𝑙𝑗,
𝑚
𝑗=1 ∑ 𝑚𝑗

𝑚
𝑗=1 , ∑ 𝑢𝑗

𝑚
𝑗=1 ) 

II. ∑ ∑ 𝑀𝑔𝑖
𝑗𝑚

𝑗=1
𝑛
𝑖=1  (∑ 𝑙𝑗,

𝑚
𝑗=1 ∑ 𝑚𝑗

𝑚
𝑗=1 , ∑ 𝑢𝑗

𝑚
𝑗=1 ) 

III. [∑ ∑ 𝑀𝑔𝑖
𝑗𝑚

𝑗=1
𝑛
𝑖=1 ]

−1
= (

1

∑ 𝑢𝑖
𝑛
𝑖=1

 ,
1

∑ 𝑚𝑖
𝑛
𝑖=1

 ,
1

∑ 𝑙𝑖
𝑛
𝑖=1

  ) 

In the above formulas, li , mi , and ui  represent the first, second, and third components of the fuzzy 

numbers, respectively. 

Step 5: The relative magnitudes of Si  values are calculated. 

Generally, if M1 = (l1 , m1, u1 )  and M2 = (l2 , m2, u2 ) are two triangular fuzzy numbers, the dominance 

of M1 over M2 can be defined as follows: 
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𝑉 (𝑀̃2 ≥ 𝑀̃1 )  =  hgt (M̃1 ∩ M̃2)   =  μM2(d)  =  

{
 

 
1 if m2 ≥ m1

0 if l1 ≥ u2
l1 − u2

(m2 − u2) − (m1 − l1)
  otherwise

 

The intersection of the triangular fuzzy numbers M1 and M2 is illustrated in Figure 1 (Chang, 1996; 

Yiğitoğlu, 2025). 

 

Figure 1. Intersection of Triangular Fuzzy Numbers M1 and M2 

In addition, the degree to which a triangular fuzzy number is greater than another triangular fuzzy 

number 𝑘 can be calculated using the following formula: 

V(M ≥ M1, M2,⋯ ,Mk)  =  V[(M ≥ M1) and (M ≥ M2) and … (M ≥ M1k)]  =  Min V(M ≥ M1)     i
= 1,2,3,… , k 

Step 6: Calculation of the Weights of Criteria and Alternatives 

Step 6: The weights of the criteria and alternatives in the pairwise comparison matrix are calculated. The 

following formula can be used for this calculation: 

d′(Ai) = MinV(Si ≥ Sk)      k = 1,2,… , n,    k ≠ i 

Therefore, the unnormalized weight vector can be presented as follows: 

W′(d′ (A1), d′(A2), … , d′(An))
T           Ai (i = 1,2, . . . , n) 

Step 7: The final weight vector is calculated. 

For this process, the weight vector obtained in the previous step must first be normalized, and then: 

W = (d (A1), d(A2), … , d(An))
T 

Instruments, Validity, and Reliability 

To ensure the robustness of the research design, a two-step process was applied for the identification 

and verification of the selection criteria. First, the criteria were derived from an extensive systematic 

literature review on recruitment and selection in the aviation and service sectors. This process established 

content validity, as the items were grounded in well-documented and widely accepted constructions. 

Second, to enhance face validity and contextual appropriateness, the initially identified criteria were 

reviewed through semi-structured interviews with five human resource specialists and experienced 

operational staff working in ground handling services. Their feedback confirmed the relevance and 

adequacy of the proposed criteria, while also refining the wording to reflect industry-specific 

terminology. Regarding reliability, pairwise comparison judgments were obtained independently from 

the experts and were subsequently aggregated to minimize individual bias. The consistency of the 

experts’ evaluations was examined through the Consistency Ratio (CR) within the AHP framework. The 

results yielded acceptable levels of consistency (CR < 0.10), indicating that the judgments were 

sufficiently reliable for further analysis. In addition, the application of triangular fuzzy numbers within 

the Fuzzy AHP method further reduced subjectivity and ensured robustness under conditions of 
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uncertainty. Together, these measures provide strong evidence for both the validity and reliability of the 

instruments used in this study, thereby enhancing the credibility of the results. 

Application of F-AHP 

To determine the weights of the identified recruitment criteria, a survey was conducted with the 

participants. As part of this process, the participants were asked to perform pairwise comparisons of the 

recruitment criteria. The results obtained from these comparisons are presented in Table 4.  

In order to aggregate the pairwise comparisons obtained from the experts into a single value, the 

geometric mean of all relevant values was calculated. Table 5 presents the geometric mean values of the 

indicators. 

In the following step, Table 6 contains the aggregated fuzzy values for each row and the total column 

sums of the pairwise comparison matrix. Table 7 reports the computed Fuzzy Synthetic Extent (Si) 
values for each criterion. In Step 5, the degrees of possibility (Si values) of each criterion over the others 

were calculated. Then, the minimum value for each row was determined (step 6). The final weight vector, 

obtained through the normalization of the weight sequence derived in the previous step, is presented in 

Table 8. 
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Table 4 Pairwise Comparisons of Recruitment Criteria 

 P1 P2 P3 P4 P5 

C1/C2 5,00 7,00 9,00 1,00 3,00 5,00 3,00 5,00 7,00 1,00 3,00 5,00 5,00 7,00 9,00 

C1/C3 1,00 1,00 1,00 5,00 7,00 9,00 1,00 3,00 5,00 3,00 5,00 7,00 1,00 3,00 5,00 

C1/C4 1,00 1,00 1,00 5,00 7,00 9,00 1,00 1,00 1,00 1,00 3,00 5,00 1,00 1,00 1,00 

C1/C5 5,00 7,00 9,00 1,00 1,00 1,00 1,00 3,00 5,00 1,00 3,00 5,00 3,00 5,00 7,00 

C1/C6 1,00 1,00 1,00 1,00 3,00 5,00 1,00 3,00 5,00 5,00 7,00 9,00 1,00 1,00 1,00 

C1/C7 1,00 3,00 5,00 1,00 3,00 5,00 5,00 7,00 9,00 1,00 3,00 5,00 3,00 5,00 7,00 

C2/C3 0,20 0,33 1,00 1,00 1,00 1,00 3,00 5,00 7,00 3,00 5,00 7,00 0,20 0,33 1,00 

C2/C4 0,33 1,00 1,00 0,20 0,33 1,00 0,20 0,33 1,00 0,20 0,33 1,00 0,20 0,33 1,00 

C2/C5 0,20 0,33 1,00 1,00 1,00 1,00 0,20 0,33 1,00 0,20 0,33 1,00 1,00 3,00 5,00 

C2/C6 1,00 1,00 1,00 1,00 3,00 5,00 5,00 7,00 9,00 1,00 3,00 5,00 1,00 3,00 5,00 

C2/C7 5,00 7,00 9,00 1,00 3,00 5,00 0,20 0,33 1,00 3,00 5,00 7,00 1,00 3,00 5,00 

C3/C4 0,20 0,33 1,00 1,00 1,00 1,00 5,00 7,00 9,00 3,00 5,00 7,00 5,00 7,00 9,00 

C3/C5 0,20 0,33 1,00 0,20 0,33 1,00 3,00 5,00 7,00 0,20 0,33 1,00 3,00 5,00 7,00 

C3/C6 1,00 1,00 1,00 1,00 3,00 5,00 1,00 3,00 5,00 5,00 7,00 9,00 1,00 1,00 1,00 

C3/C7 5,00 7,00 9,00 5,00 7,00 9,00 5,00 7,00 9,00 0,20 0,33 1,00 1,00 3,00 5,00 

C4/C5 1,00 3,00 5,00 1,00 3,00 5,00 3,00 5,00 7,00 1,00 3,00 5,00 5,00 7,00 9,00 

C4/C6 5,00 7,00 9,00 1,00 3,00 5,00 1,00 3,00 5,00 1,00 3,00 5,00 1,00 3,00 5,00 

C4/C7 1,00 3,00 5,00 1,00 3,00 5,00 1,00 3,00 5,00 5,00 7,00 9,00 5,00 7,00 9,00 

C5/C6 5,00 7,00 9,00 1,00 3,00 5,00 5,00 7,00 9,00 1,00 3,00 5,00 1,00 3,00 5,00 

C5/C7 5,00 7,00 9,00 1,00 1,00 1,00 0,20 0,33 1,00 1,00 1,00 1,00 1,00 1,00 1,00 

C6/C7 1,00 1,00 1,00 0,20 0,33 1,00 0,20 0,33 1,00 0,20 0,33 1,00 0,20 0,33 1,00 

 

Table 5 Geometric Mean of Related Fuzzy Values 

Decision Variable c1 c2 c3 c4 c5 c6 c7 

c1 1,00 1,00 1,00 2,37 4,66 6,77 1,72 3,16 4,36 1,38 1,84 2,14 1,72 3,16 4,36 1,38 2,29 2,95 1,72 3,94 6,02 

c2 0,15 0,21 0,42 1,00 1,00 1,00 0,82 1,23 2,18 0,22 0,41 1,00 0,38 0,64 1,38 1,38 2,85 4,08 1,25 2,54 4,36 

c3 0,23 0,32 0,58 0,46 0,82 1,23 1,00 1,00 1,00 1,72 2,41 3,55 0,59 0,98 2,18 1,38 2,29 2,95 1,90 3,21 5,16 

c4 0,47 0,54 0,72 1,00 2,41 4,52 0,28 0,41 0,58 1,00 1,00 1,00 1,72 3,94 6,02 1,38 3,55 5,62 1,90 4,21 6,33 

c5 0,23 0,32 0,58 0,72 1,55 2,63 0,46 1,02 1,69 0,17 0,25 0,58 1,00 1,00 1,00 1,90 4,21 6,33 1,00 1,18 1,55 

c6 0,34 0,44 0,72 0,25 0,35 0,72 0,34 0,44 0,72 0,18 0,28 0,72 0,16 0,24 0,53 1,00 1,00 1,00 0,28 0,41 1,00 

c7 0,17 0,25 0,58 0,23 0,39 0,80 0,19 0,31 0,53 0,16 0,24 0,53 0,64 0,84 1,00 1,00 2,41 3,62 1,00 1,00 1,00 
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Table 6 Fuzzy Sum of Each Row 

Decision Variable l m u 

c1 11,29 20,05 27,60 

c2 5,19 8,89 14,41 

c3 7,28 11,03 16,65 

c4 7,75 16,07 24,79 

c5 5,48 9,53 14,36 

c6 2,53 3,16 5,42 

c7 3,39 5,45 8,06 
 

Table 7 Value of Fuzzy Synthetic Extent 

  l m u 

c1 0,10 0,27 0,64 

c2 0,05 0,12 0,34 

c3 0,07 0,15 0,39 

c4 0,07 0,22 0,58 

c5 0,05 0,13 0,33 

c6 0,02 0,04 0,13 

c7 0,03 0,07 0,19 
 

Table 8 Degree of Possibility 

 c1 c2 c3 c4 c5 c6 c7 Min of Row Weights 

c1   1 1 1 1 1 1 1 0,236083 

c2 0,609136   0,903488 0,733343 0,970527 1 1 0,609136 0,143807 

c3 0,702155 1   0,824161 1 1 1 0,702155 0,165767 

c4 0,898754 1 1   1 1 1 0,898754 0,212181 

c5 0,621937 1 0,930237 0,750451   1 1 0,621937 0,146829 

c6 0,098811 0,507927 0,364795 0,245854 0,472887   0,756183 0,098811 0,023328 

c7 0,305 0,752843 0,619258 0,452145 0,715631 1   0,305 0,072005 
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Table 9 Final Criterion Weights and Their Order 

Decision Variables Weights % Percentage Order 

C1-Foreign Language Level 0,236083 23,61% 1 

C2-Field of Study 0,143807 14,38% 5 

C3-Age 0,165767 16,58% 3 

C4-Interview Score 0,212181 21,22% 2 

C5-Years of Experience 0,146829 14,68% 4 

C6-Marital Status 0,023328 2,33% 7 

C7-Residential Proximity to Workplace 0,072005 7,20% 6 
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Findings 

Foreign Language Proficiency as a Primary Criterion 

The analysis identifies Foreign Language Level (C1) as the most critical factor in the recruitment 

process, with a weight of 0.236 (23.61%). This underscores the paramount importance of multilingual 

capabilities in the aviation industry, particularly for roles involving direct interaction with a diverse 

passenger base(Zebedeus & Sihotang, 2015). Proficiency in multiple languages enhances 

communication efficiency, customer satisfaction, and operational safety. Moreover, the International 

Civil Aviation Organization (ICAO) mandates English as the universal language for aviation 

operations, emphasizing the necessity for aviation professionals to demonstrate competence in 

English to ensure smooth cross-border interactions and operations(Yin et al., 2024). While 

traditionally emphasized in passenger service roles, foreign language proficiency has become 

increasingly crucial in ramp and ground operations due to integrated team structures and international 

regulations. Effective communication between cockpit, ground crew, and international handlers 

prevents delays and safety risks. 

 

Significance of Interview Performance 

The Interview Score (C4) ranks as the second most important criterion (21.22%). This highlights the 

critical role of interviews in assessing candidates' interpersonal skills, problem-solving abilities, and 

cultural fit within the organization (Keenan, 1979; Stephenson-Famy et al., 2015). Unlike academic 

credentials, interview performance (C4) allows recruiters to evaluate adaptability, stress tolerance, 

and situational judgment—traits essential in volatile ramp and terminal environments. Effective 

communication and adaptability are essential competencies in the dynamic environment of airport 

operations. The International Air Transport Association (IATA) emphasizes the need for effective 

staff recruitment and retention strategies, including competency-based training and assessments, to 

build a resilient workforce such as ground handling(Akpınar et al., 2023). 

 

Age and Experience Considerations 

Age (C3) and Years of Experience (C5) follow, with respective weights of 16.58% and 14.68%. 

These results suggest that while professional maturity and practical exposure are valued, they are 

secondary to language proficiency and interview performance(Rudolph et al., 2016). The IATA has 

called for holistic reforms to manage the long-term need for a stable talent base in the ground handling 

sector, highlighting the importance of developing a compelling retention proposition and 

streamlining onboarding processes. Additionally, the physically demanding nature of ramp and 

ground handling roles necessitates consideration of age and experience. Younger employees may 

bring physical resilience and adaptability, while experienced personnel offer institutional knowledge 

and operational expertise. Balancing these factors is crucial for maintaining an effective 

workforce(Smith, 2017).  

 

Educational Background and Its Relative Importance 

Field of Study (C2) ranks fifth with a weight of 14.38%, indicating that while domain-specific 

education is important, it is not a decisive factor on its own. This finding aligns with the industry's 

emphasis on practical skills and competencies over formal educational qualifications(Watkins et al., 

2016). Various educational backgrounds, including airport management, airport engineering, and 

logistics, can prepare individuals for careers in aircraft ground handling, emphasizing the value of 

diverse educational experiences(Newcomer et al., 2014).  
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Lesser Impact of Marital Status and Residential Proximity 

At the lower end of the ranking, Residential Proximity to the Workplace (C7) (7.20%) and Marital 

Status (C6) (2.33%) were deemed the least significant. These results suggest a shift from traditional 

logistical and demographic considerations toward performance-based and competency-oriented 

criteria. The IATA's focus on effective staff recruitment and retention strategies, including the 

implementation of global standards and acceleration of digitalization and automation, reflects this 

shift towards prioritizing operational competencies over personal demographics. 

Results and Discussion 

The analysis conducted through the Fuzzy Analytic Hierarchy Process (Fuzzy AHP) revealed the 

relative importance of seven recruitment criteria for ground handling personnel in the aviation 

industry. Foreign language proficiency emerged as the most significant criterion, with a weight of 

23.61%. This finding underscores the increasing need for multilingual communication in 

international airport environments, where even ramp and baggage personnel often interact with 

global teams or respond to passengers during irregular operations. The prominence of this criterion 

aligns with ICAO regulations mandating English proficiency and supports the argument for language 

testing and training to be embedded in recruitment and onboarding strategies. 

Interview performance ranked second (21.22%), emphasizing the value of evaluating candidates' 

real-time communication abilities, adaptability, and stress management. Structured, competency-

based interviews—particularly those involving scenario-based assessments—can better capture these 

attributes than static application materials, thus providing a more accurate prediction of job 

performance in high-pressure environments. This highlights the necessity of standardized interview 

protocols that assess behavioral competencies relevant to operational roles. 

Age (16.58%) and years of experience (14.68%) followed in importance, indicating a balanced 

appreciation for physical resilience and accumulated industry knowledge. These criteria, while 

relevant, function more as complementary factors rather than primary selection tools. Field of study 

(14.38%) demonstrated moderate significance, suggesting that while educational background 

contributes to performance—especially for supervisory or specialized functions—practical 

competencies and sector-specific certifications often hold greater value in ground handling contexts. 

By contrast, residential proximity (7.20%) and marital status (2.33%) were found to be the least 

influential. These findings reflect a notable shift in recruitment paradigms toward merit- and skill-

based approaches, de-emphasizing demographic characteristics that traditionally influenced hiring 

decisions. The increasing availability of employer-supported transportation and flexible scheduling 

in the aviation sector further reduces the relevance of such logistical factors. 

Based on these insights, several practical recommendations emerge. Aviation organizations should 

incorporate formal language proficiency assessments, particularly in English, into their recruitment 

processes to meet both operational needs and international compliance requirements. Structured 

behavioral interviews tailored to the demands of ramp and passenger services should be standardized 

across HR practices to ensure consistency and reliability in candidate evaluation 

Competency-based hiring frameworks that prioritize observable skills over demographic attributes 

are essential in building an agile and inclusive workforce, particularly in dynamic and safety-critical 

sectors such as aviation. This approach ensures that recruitment decisions are grounded in candidates’ 

actual capabilities—such as communication, adaptability, and problem-solving—rather than 

assumptions based on age, marital status, or residential proximity. By doing so, organizations can 

better align talent acquisition strategies with operational demands, reduce bias in selection processes, 

and promote workforce diversity. 

In the context of ground handling services, where tasks often require rapid decision-making, physical 

stamina, and effective teamwork under pressure, competency-based assessments provide a more 

accurate prediction of on-the-job performance than traditional metrics. Structured interviews, 

scenario-based evaluations, and language proficiency tests enable recruiters to evaluate how well 

candidates are prepared for real-world challenges. As industry bodies like IATA and ICAO 

increasingly emphasize soft skills and behavioral competencies in their HR guidelines, adopting such 

frameworks becomes not only a best practice but a strategic necessity. 
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Furthermore, the integration of tools like Fuzzy AHP into HR decision-making reinforces this shift. 

These methods allow human resource professionals to systematically assess multiple qualitative and 

quantitative criteria, accommodating the inherent uncertainty of human judgment. As a result, 

organizations can develop recruitment strategies that are transparent, data-driven, and responsive to 

the evolving needs of the aviation industry. By focusing on what candidates can demonstrably do—

rather than who they are demographically—aviation employers can foster more competent, 

adaptable, and resilient ground handling teams capable of sustaining performance in complex 

operational environments. 
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