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1. Introduction quality is ensured by both the performance of the employees
and the adequacy level of the equipment and facilities

Service quality is the whole of the positive impressions that allocated by the companies (Cekin, 2020, 26-27; Parasuraman
companies leave on their customers as a result of the services et al. 1985, 42). At the same time, service quality can be

they provide. Customers are cognitively affected by the service improved by good management of the process. The desired
performance offered by companies. In this case, the service level of service offered is proportional to the management
offered is reflected to the customers as an experience. skills of the company (Gronroos, 1984, 42).

Customers want to be completely satisfied with their The perception of the globalized world has brought some

experience. Today, companies that prioritize service quality developments in the transportation sector, as in many other
and customer-oriented activities should integrate the idea of sectors. So much so that the sector needed more speed and
"everything starts with the customer” to all units of the security in line with these developments. Air transport is one
organization. Companies acting with this idea should of the most effective ways to respond to these needs in the
reconsider their operating processes in line with the feedback sector. The liberalization process of air transport began in the
they receive from their customers. Service quality is also United States in 1978. It has been inevitable for the sector to
directly proportional to the performance and sensitivity of the struggle with many problems in order to ensure its
company personnel while performing their duties. In the developmental activities along with this process. For this
research conducted by Parasuraman and his colleagues, one of reason, competition among airline companies has increased
the pioneers of service quality, he emphasized that service is and businesses operating in the sector have been greatly
directly proportional to the consistency of behavior of the affected by global economic, social and political events
personnel, and therefore the businesses that produce the (Ozbek and Ghouchi, 2021, 584). Although air transport has a
service have to guarantee uniform service quality. For this structure that is rapidly affected by economic crises, sudden
reason, it is of great importance that employees are experts in changing weather conditions and political elements, it
their fields, their attitudes towards customers and the ability to continues to develop with a rapid acceleration every day. The
respond quickly and accurately to customers' requests. Service expected mobility in the aviation sector specifically affects the
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development of sectors such as industry and international
trade, which are connected to the sector together with the
sector itself (Dalak et al. 2018, 2).

Airports are one of the most basic elements of the
transportation process in the aviation industry, and these are
the buildings required for the service needed in the realization
of flights and passenger transfers. At the same time, it covers
the areas that meet the special needs of the process from the
take-off to the point where the aircraft will put wheels (Demir
and Taser, 2020, 69). Airports play an effective role in the
revival of economic activity in the countries and regions where
they are located and provide an increase in income levels. This
income increase is directly proportional to the satisfaction of
the passengers. The recent increase in commercial relations in
the aviation industry has led to the development of a new
understanding of competition in the market. The management
unit at the airports has to focus on passenger-oriented studies
in the service provided in order to have a greater say in this
market (Kayapinar, 2015, 1). The service process at the
airports starts with the arrival of the passengers at the airports,
and then the other stages of the process begin when the
passengers arriving at the airport pass through the security
control without separating domestic or international lines. The
earlier the passengers enter the airports, the greater the
opportunity to benefit from the services in the building. Thus,
the satisfaction of the passengers turns into positive with the
behaviors of the terminal employees and this process continues
with the ticket and baggage transactions. At this point, the
service performance offered by the ground handling company
also affects the overall service quality of the airport. While the
next step for domestic passengers is the boarding halls, the
next step for international passengers is passport control. The
quality of the tax-exempt shopping points that international
passengers can benefit from also increases the service quality
of the airport. Airports service process ends with the boarding
of the passengers (Tuncer and Gavcar, 2014, 188-189).

The aim of this study is to analyze the service quality
performances of central airports in the Asian continent. When
the studies measuring the service quality performance in the
aviation sector are evaluated; it is observed that they mostly
have based their samples on airlines. There are a limited
number of studies dealing with the service quality performance
of airports. In these studies, the airports are not classified as
central or regional in measuring service quality performance.
With these aspects, it is thought that this study fills the research
gap in analyzing service quality in central Asian airports. Also,
the most important criteria in service quality assessment of
airports are researched in this analysis. The policy
recommendations that will be generated concerning this topic
are expected to benefit airports that are ranked low in terms of
service quality. These can be mentioned as the main
contributions of this study to the literature.

This study consisted of 5 parts. In the 2nd part, literature
research on the subject is presented. In the 3rd part, data and
method are included. Analysis and findings are given in the
4th section, and conclusions and recommendations are given
in the 5th section.

2. Literature Review

In the literature review section, studies on service quality
in aviation, studies conducted with the CRITIC method and
studies carried out with the TOPSIS method are presented
under separate headings.

2.1. Studies on Service Quality in Aviation

Fodness and Murray (2007) conducted a survey, taking
into account the comments made by passengers about the
aviation service quality of 65 airports. They combined
qualitative and quantitative approaches in their studies. The
methods used quantitatively are exploratory factor analysis
and confirmatory factor analysis. As a result, they concluded
that the development of service quality in aviation is parallel
in academic studies, and the more this subject is included in
the literature, the more the sector will develop.

Tsai et al. (2011) measured the aviation service quality of
Taiwan International Airport in their study. The study used
AHP, VIKOR and IPA multi-criteria techniques. In order to
apply the criterion rating method, 12 criteria were included in
the analysis. As a result, the three most important criteria for
passengers are "on-time departure of flights" (11.85%), “inner
direction line layout" (10.27%) and "accuracy of the flight
information board" (10.06%).

In Pekkaya and Akilli's study (2013), they measured how
much 8 airlines operating in Tiirkiye care about the service
quality of their passengers. Five dimensions of the
SERVPERF/SERVQUAL scale were used in the study. These
dimensions were safety, competence, physical environment,
empathy and enthusiasm. A questionnaire was applied to 410
passengers using these five dimensions. The perceived and
expected service quality was compared with the difference
analysis using the survey results. With the analysis, it was
concluded that the service quality was perceived as lower than
expected in terms of the enthusiastic dimension, which is one
of the dimensions of the SERVPERF/SERVQUAL scale.
Other dimensions were perceived higher than expected.

The study by Pabedinskaite and Aksrinaite (2014)
discussed the problems related to improving the airport service
provided to airlines. The authors have conducted research
using the SERVQUAL method to measure airport service
quality. As a result, it is found out that the most important
criterion for airlines is the quality of the aircraft and the least
important criterion is the landing and parking service.

Hatipoglu and Isik (2015) measured the service quality
within the scope of domestic routes in airline transportation. In
order to measure the service quality of AnadoluJet Airlines, a
questionnaire was applied within the scope of SERVQUAL
measurement model. As a result of the survey, it was
determined that Anadolulet's service quality is close to
meeting expectations.

Bezarre and Gomes (2016) in their study, aimed to create
a service model for airport service quality (ASQ) and test the
equivalence of the model between passenger groups. For these
purposes, the author applied a comprehensive survey to
passengers at Guarulhos International airport in Brazil. He
preferred the Confirmatory Factor Analysis method using the
data obtained from the survey. As a result, it is concluded that
the six-factor model created in the study was meaningful for
the airport service quality (ASQ) perceived by passengers.

Pandey, M. M. (2016) aimed to evaluate the service quality
performance of the two busiest airports operating in Thailand
and to produce improvements by prioritizing the differing
consumer needs throughout the process. The author used
Fuzzy Multi-Criteria Decision-Making Analysis to measure
service quality, and Improvement Performance Analysis to
identify improvements. In his analysis, he used many criteria
that refer to airports' accessibility, security, arrival services,
facilities, and timing of services offered at airports. He
concluded that the average service quality score of
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Suvarnabhumi Airport was higher than the average service
quality score of Don Mueang Airport.

In the study of Belbag and Belbag (2018), a survey was
conducted using SERVQUAL measurement model to
determine the service quality of existing local airlines in
Tiirkiye. The survey results were evaluated with Type-2 fuzzy
multi-criteria decision-making method. As a result of the
study, the company with the highest service quality was
determined as AnadoluJet.

Oztiirk and Onurlubas (2019) evaluated the service quality
in air passenger transportation with AHP and TOPSIS methods
in their study. The sample of the study consisted of the 3 most
used airline companies (A, B and C) in Samsun, Tirkiye. In
addition to the five dimensions of service quality, in-flight
comfort, aircraft employees, operations performed in
extraordinary situations, service convenience and reliability,
15 service characteristics were also included in the study. The
study showed that onboard comfort was the most important
criterion and the highest service performance belonged to A
airline company.

Prentice et al. (2019) conducted a research on the service
quality provided to passengers departing from one of
Australia’s international airports in 2018. The study used a
survey as the analysis method. As aresult, if the service quality
offered is at the desired level, passengers traveling from that
airport have concluded that they will include it in their flight
routes once again.

In a study by Altinkurt and Merdivenci (2020), the service
quality offered by airlines to their customers traveling for
business purposes was evaluated using AHP-based EDAS
methods, one of the MCDM methods. In the study, they
considered 11 airline companies that were members of
SKYTRAX. As aresult of the analysis, it was determined that
the most important criterion among the service quality criteria
is in-flight comfort. Ana Air ranked first in the ranking of
airline companies in terms of service quality.

Shen and Yahya's study (2021), it was aimed to examine the
service quality of low-cost airlines operating in Southeast Asia
and to examine the effect of price on passenger loyalty through
the passenger satisfaction link. The researchers applied the

Table 1. Critic Based Studies

AIRQUAL model for the first time in low-cost airlines in
Southeast Asia, unlike the literature. At the same time, they
obtained a dataset by surveying 200 passengers to measure the
satisfaction level of the passengers. As a result, they observed
that there was a relationship between customer satisfaction
with loyalty and price. In this case, they came to the conclusion
that customer satisfaction was a vital factor for the survival of
low-cost airlines in the aviation market where there was such
intense competition.

Chonsalasin et al. (2021), in their study, aimed to measure
the service quality of airports in Thailand. For this purpose, a
questionnaire including seven dimensions of service quality
was applied to 1037 passengers on domestic flights. These
dimensions were: airport access, airport environment, security
service, functionality of wayfinding signs, ticket offices,
airport threats and airport arrival service. The researchers
empirically analyzed the data set they obtained through
Confirmatory Factor Analysis (CFA). They concluded that the
most important of the seven dimensions included in the
analysis was the security dimension.

Law et al. (2022) aimed to investigate the factors affecting
service quality and customer satisfaction in the aviation
industry. To achieve this goal, they created a dataset from a
total of 400 passenger surveys in the public area on the
departures and arrivals floors of Wattay International Airport.

Usman et al. (2022) conducted a literature review on the
subject of airport service quality using 27 articles from 2000-
2020. According to the results of the research, it was observed
that there was a theoretical and practical gap in the relevant
field, and in addition, it was concluded that focusing on
passenger satisfaction would have a positive impact on the
service chain.

2.2. Studies Using CRITIC Method

The studies in which the CRITIC method was used in the
criterion weighting phase of different MCDM problems are
given below.

Author Period Subject of Study Methods Conclusion

Can and Karg 2016 Determination of risk levels CRITIC The sector that produces processed petroleum

(2019) within the framework of EDAS products and coke was the sector with the
occupational  health and highest risk level in terms of occupational
safety of the sectors health and safety.

Belbag, E. (2021) 2010-2019 Evaluation of the financial CRITIC Among the banks examined, Ziraat Bank's
performance of participatory EDAS financial performance in 2019 was the best.
banks

Satic, S. (2021) 2021 Evaluation of innovation CRITIC The countries with the highest innovation
performance of countries WASPAS performance were Switzerland, Finland and

Sweden.
Erkilig, C. E. 2009-2019 Measuring the financial CRITIC It was concluded that the year with the highest
(2021) perfqrmance _of the H(_)splt_al TOPSIS performance was 20009.
Services Unit operating in
the health sector

Dogan, H. (2022) 2010-2020 Measuring Tirkiye's CRITIC It was concluded that 2012 was the year in

macroeconomic which Tiirkiye's macroeconomic performance
ARAS
performance was the best.
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companies within the Istanbul
Trade Office (ISO) and also
operating in Borsa Istanbul.

Keles, M. K. 2016-2020 Evaluated the 5-year CRITIC While Turkish Airlines' best performance was
financial performance of 2019, its worst performance was 2016
(2022) Turkish Airlines. MABAC
Ecemis and Avsar 2021 It examined the logistics CRITIC As a result, it was concluded that the logistics
performance  index  of performance index positively affects the
(2023) Tiirkiye and its co-dominant CODAS economic development of countries.
countries.
Avsar, 1. 1. (2023) 2002-2022 To determine the level of CRITIC PROME- It was concluded that the Covid-19 epidemic
impact of the Covid-19 negatively affected the Turkish aviation
L o THEE .
epidemic on the aviation industry.
industry over the years He concluded that 2012 was better than 2020
Giiler and Polatgil 2022 The  study  conducted CRITIC As a result, the study concluded that Erciyes
research on which of the University Hospital is closest to the ideal and
(2023) university hospitals TOPSIS Bozok University Hospital is the furthest from
operating in Turkey is the the ideal.
most ideal.
2.3. Studies Using TOPSIS Method
The studies that used the TOPSIS method in the process
of ranking the alternatives in different MCDM problems are
given below.
Table 2. Topsis Based Studies
Author Period Subject of Study Methods Conclusion
Ozden U. H. (2011) 2009 Ranking of the candidate TOPSIS Luxembourg was found to be the country with
countries in the European Union the highest economic success, while Greece
according to their economic was found to be the country with the lowest.
performance
Yayar and 2005-  Examining the effectiveness and  TOPSIS The bank with the best efficiency was
Bavkara 2011 efficiency of participatory banks Albaraka and the bank with the best efficiency
y was Bank Asya.
(2012)
Unlii et al. (2017) 2014 Evaluation of corporate  CRITIC It was concluded that there was no difference
governance and financial in financial performance among the 30
. TOPSIS - . ;
performance of BIST companies companies included in the corporate
governance index and not in the BIST.
Caylak, M. (2019) 2019 Best hotel selection AHP Crystal Sunrise Queen Luxury Resort & Spa
TOPSIS ranked first.
Derse and Yontar 2020 Determination of the most SWARA It has been concluded that hydroelectric
(2020) suitable  renewable  energy AHP energy was a more suitable renewable energy
source source in our country compared to others.
TOPSIS
Kose, Y. 2014-  The specific financial values of TOPSIS Turkish Airlines' data was seen to be in a better
(2021) 2019 Turkish Airlines and Pegasus situation than Pegasus Airlines' data.
Airlines were examined
Giitekin and 2018-  The financial structures of Tav ENTROPI Tav company financial performance was good
Cariker (2023) 2021 and Fraport companies operating in 2018-2020. Fraport was good financial
: TOPSIS -
in Turkey and Germany for the performance in 2021
years 2018-2021 were examined
Ergiil and Kondak 2017-  The study aimed to analyze the TOPSIS As a result, according to the TOPSIS method,
(2023) 2021 financial performance of COPRAS it was concluded that the company with the
companies operating in the IT best financial performance between 2017-
sector. 2021 was LINK.
Geger and Avsar 2021 The study aimed to evaluate the TOPSIS According to the results obtained from the
(2023) financial performances of 18 ARAS analysis of the study, it was observed that

DEVA and KARTN companies were the
companies  with  the best financial
performance.
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When the studies measuring the service quality
performance of airports were examined, very few studies were
found that evaluated the performance of airports in the Asian
continent. In addition, it has been observed that there is no
distinction between central and regional airports in studies on
this subject. In studies examining service quality at the airport
with MCDM methods, there are few analyzes that weight
criteria by using the CRITIC method. This study differs from
the literature in terms of these factors.

3. Data and Method

3.1. Data Set

The data of the airports included in the study are obtained
via SKYTRAX. SKYTRAX is an organization that established
in England in 1989 to make international ratings in the aviation
industry. The SKYTRAX certified airport ratings made by this
organization are respected by the whole world. These ratings
range from 1 to 5 stars. While 5 stars mean excellence for all
dimensions of service quality, 1 star indicates that the service
quality offered is not at a sufficient level
(https://skytraxratings.com). 14 central airports with 4 and 5
stars located in the Asian continent are selected for analysis.
The 2022 data of these selected airports are used. While
creating the decision matrix the main criteria expressing the
service quality are used. While creating these criteria, the
criterion sample was differentiated and expanded by taking the
food and beverage services criterion in the study of Bakir and
Akan (2018) as reference. The initial matrix is created by
taking the arithmetic average of the scores given for the sub-
headings of these main criteria. The criteria based on the
analysis are shown in Table 3 and the alternatives included in
the analysis are shown in Table 4.

Table 3. Criteria based on the analysis

Criteria
Security Screening Crt.1
Arrival Crt.2
Departure Crt.3
Terminal Comfort Crt.4
Terminal Facilities Crt.5
Food and Beverage Service Crt.6

This work consisted of two stages. In the first stage, the
CRITIC method is used to determine the importance levels of
the criteria used in the analysis. In the second stage of the
study, the weight values obtained by the CRITIC method are
integrated into the TOPSIS method and a ranking is handled
among the alternatives. Analysis is carried out to evaluate the
service quality performances of 14 airports in the central
airports segment in SKYTRAX.

Table 4. Airports included in the analysis
Alternatives (Airports)

Alt.1 Beijing Daxing *
Alt.2 Delhi Indira Gandhi *
Alt.3 Fukuoka*

Alt.4 Guangzhou Baiyun*
Alt.S Taiwan Taoyuan*
Alt.6 Mumbai Chhatrapati Shivaji Maharaj*
Alt.7 Tokyo Narita*

Alt.8 Haikou Meilan**
Alt.9 Hong Kong**

Alt.10 Seoul Incheon**
Alt.11 Shanghai Hongqiao**
Alt.12 Shenzhen Bao'an**
Alt.13 Singapore Changi**
Alt.14 Tokyo Haneda**

Note: Airports marked with (*) denote 4-star airports, and airports
marked (**) denote 5-star airports.

3.1.1. CRITIC Method

The CRITIC method, which is one of the criteria weighting
methods, was developed by Diakoulaki et al. in 1995. The
characteristics of the alternatives included in the analyzes are
not parallel to each other. The criteria used in the evaluation
process of alternatives have different weight values due to
these different characteristics. Therefore, one of the most basic
steps in the decision process is the weighting of the criteria. If
the weighting is done by experts, it is called subjective
weighting, and if it is carried out in accordance with the
numerical values of the criteria, it is called objective
weighting. CRITIC, which is one of the objective weighting
methods, is used by many researchers due to its objective
evaluation advantage. This method consists of 5 steps. These
steps are detailed below (Diakoulaki et al., 1995, 765; Sakarya
and Tlkdogan, 2022, 430-432):

Step 1: While applying the CRITIC method, in the first step,
a decision matrix containing m decision alternatives and n
criteria is created as in Equation (1).

X11  X12 X1in
X21 X22 Xon

x=[el =" ; @
xml xmz xmn

Step 2: In this step, the decision matrix is normalized with the
help of Equation (2) and Equation (3). Equation (2) is used for
benefit criteria, while Equation (3) is used for cost criteria.
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Step 3: In this step of the method, the correlation coefficient
between the criteria is calculated. By using the r_ij values
obtained as a result of the normalization step, the correlation
value between the j and k criteria is calculated by means of
Equation (4).

S i(rij=7) rik=7x)

m
\/Zi=1(rij_fj)2 ST

Djk = (G, k=12,..,n) (4)

Step 4: In this step, the total amount of information is obtained
through Equation (5). Equation (6) is used to reach the
standard deviation value in this equation.

=0 % _(1-pj) (5)

(6)

Step 5: In the last step of the method, criterion weights are
calculated by Equation (7).

Cj .
~n_ ;k=112;'"1n
Zk=1ck J

)

3.1.2. TOPSIS Method

The TOPSIS method allows the selection of the best
alternative among the alternatives and is one of the methods
used by researchers in decision-making problems that pose an
important problem in many areas. This method was developed
by Yoon and Hwang in 1981. The main goal of the TOPSIS
method is to determine the alternative that is closest to the
positive ideal solution and farthest from the negative ideal
solution (Oztel et al. 2018, 12). The method is preferred in the
decision-making process in many different areas for reasons
such as not having complex algorithms and mathematical
expressions, being easy to interpret, and the convenience of the
application stages (Avci and Cinaroglu, 2018, 325). The
advantages of this method are utilized in areas such as
financial applications, human resources management, supply
chain  management, production  systems, marketing
applications (Organ and Kagaroglu, 2020, 32). The ranking of
alternatives by TOPSIS method can be expressed in the
following 6 steps:

Step 1: While applying the TOPSIS method, firstly, the
decision matrix is created as shown in Equation (1).

Step 2: In this step, the standard decision matrix is obtained
by using Equation (8).

®)

Step 3: In this step, the standard decision matrix and the
criterion weights are multiplied to form the V;; matrix, which
is represented by Equation (9).

WiTip Walgp o WyThy
WiT11  Walpp =" WyTyy

Vii=| ; ©)
erml WZrmZ Wnrmn

Step 4: After the V;; matrix is created, positive and negative
ideal solution values are determined in this step. Ideal solution
values are represented by the symbols A*and A~. A* denotes
the positive ideal solution, while A~denotes the negative ideal
solution. A* values are obtained by Equation (10), and
A~ values are obtained by Equation (11).

A = {(m?X v |]e]) , (mlirl Vij |]€]’)}
A = {(miin vy |j6]) , (miaX Vij |f€]')}

(10)
(11)

While J in Equation (10) and Equation (11) refers to the set of
benefit-oriented criteria, J' refers to the set of cost-oriented
criteria.

Step 5: After determining the positive and negative ideal
solution values, the distances of each alternative from the
positive and negative ideal solution points are determined.
Distances are calculated by Equation (12) and Equation (13).

;= (i (Vy = V) (12)
Si = / (V= v7) (13)

Step 6: After determining the distances of the alternatives
from the positive and negative ideal solution, the closeness
values to the ideal solution are symbolized with C;and
calculated as in Equation (14). It takes values in the range 0 <
C; < 1. Alternative ordering is also obtained by sorting the
C;'values in descending order.

S (14)

— *
S7- 5

c;

4. Analyzes and Results

The analysis process is consisted of two basic steps. The first
step is to determine the criteria weights with the CRITIC
method and the second step is included ranking the central
airports in the Asian continent in terms of service quality with
the TOPSIS method.

4.1. Determining the Weights of the Criteria with the
CRITIC Method

In the analysis, the importance levels of the criteria are
calculated with the CRITIC method in 5 steps:
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Step 1: In this step, the decision matrix is created in line with
the data obtained from SKYTRAX. The decision matrix is
shown in Table 5.

Table 5. Decision Matrix

Crtl Crt.2 Crt.3 Crt4 Crt5 Crt.6
Alt.1 3.6 3.8 3.91 3.77 2.75 3.61
Alt.2 3.7 3.83 3.8 3.31 3.61 3.72
Alt.3 4.1 4 3.66 3.95 3.66 3.44
Alt.4 3.6 3.83 3.83 3.27 3.03 3.22
Alt.5 3.9 4.58 3.5 4 4.15 3.88
Alt.6 3.2 3.41 2.9 2.72 2.68 3.11
Alt.7 4.2 45 4.16 4.45 4.36 4.27
Alt.8 4.3 4.33 4.6 4.18 4 411
Alt.9 4 4,75 4.16 4.5 4.42 4,72
Alt.10 4.1 4,75 4.83 4.36 4,58 4.5
Alt11 4.1 4.5 4.6 4.4 3.77 4,16
Alt.12 4.25 4.41 4.35 4.36 3.9 4
Alt.13 4.4 4.83 4.66 459 4.76 4.5
Alt.14 45 4.66 45 4.5 4.29 4,16

Step 2: Equation (2) and (3) formulas are used in the
normalization of decision matrices. Equation (2) is used for
benefit criteria and Equation (3) for cost criteria. Equation (2)
is used because the criteria used in the study are beneficial. The
normalized decision matrix is included in Table 6.

Table 6. Normalized Decision Matrix

Crt1 Crt2 Crt3 Crt4d Crt5 Crtb6
Altl 031 0.27 0.52 0.56 0.03 0.31
Alt2 0.38 0.30 0.47 0.32 0.45 0.38
Alt3  0.69 0.42 0.39 0.66 0.47 0.20
Alt4 031 0.30 0.48 0.29 0.17 0.07
Alts5 054 0.82 0.31 0.68 0.71 0.48
Alt.6  0.00 0.00 0.00 0.00 0.00 0.00
Alt7  0.77 0.77 0.65 0.93 0.81 0.72
Alt.8 0.85 0.65 0.88 0.78 0.63 0.62
Alt9  0.62 0.94 0.65 0.95 0.84 1.00
Alt.10 0.69 0.94 1.00 0.88 0.91 0.86
Alt11 0.69 0.77 0.88 0.90 0.52 0.65
Alt12 0.81 0.70 0.75 0.88 0.59 0.55
Alt.13 0.92 1.00 0.91 1.00 1.00 0.86
Alt.14 1.00 0.88 0.83 0.95 0.77 0.65

Step 3: The correlation coefficients between the criteria used
in this step are calculated using Equation (4). The binary
correlation matrix is presented in Table 7.

Table 7. Bilateral Correlation Matrix

Crt.l Crt.2 Crt.3 Crt4 Crt5 Crt.6
Crtl 1 0.82 0.80 0.90 0.82 0.72
Crt2 0.82 1 0.76 0.92 0.94 0.92
Crt.3 0.80 0.76 1 0.81 0.68 0.78
Crt4 0.90 0.92 0.81 1 0.84 0.88
Crt5 0.82 0.94 0.68 0.84 1 0.89
Crt6 0.72 0.92 0.78 0.88 0.89 1

Step 4: In this step, the total amount of information for the
criteria is calculated.

Table 8. (1-P;,) Matrix

Crt.l Crt.2 Crt.3 Crt4 Crt5 Crt.6
Crtl1 O 0.18 0.20 0.10 0.18 0.28
Crt2 0.8 0 0.24 0.08 0.06 0.08
Crt3 0.20 0.24 0 0.19 0.32 0.22
Crt4 0.0 0.08 0.19 0 0.16 0.12
Crt5 0.8 0.06 0.32 0.16 0 0.11
Crt6 0.28 0.08 0.22 0.12 0.11 0

Step 5: The ¢; values are applied to the Equation (7) formula
and the criterion weights (w;) are reached.

Table 9. Criterion Weight

Crttl Crt2 Crt3 Crt4 Crt5 Crtb
w;j 0.172 0.134 0.219 0.131 0.176 0.166
Ranking 3 5 1 6 2 4

The criteria weights and rankings reached as a result of the
application of the CRITIC method are given in Table 9.
According to the results, it is determined that the most
important criterion determining the service quality at airports
is “departure”. The second and third ranked criteria are
“terminal facilities” and “security screening” criteria. It is seen
that the last criterion in the ranking is “terminal comfort”.

4.2. Ranking of Alternatives with TOPSIS Method

The TOPSIS method is used to rank the alternatives in the
analysis and the analysis is carried out in 6 steps. The criteria
weights based on this method are obtained from the CRITIC
method, which is an objective weight determination technique.

Step 1: In this step, the decision matrix in Table 5 is
established.

Step 2: After the decision matrix is created, the Normalized
Matrix is obtained with the help of Equation (8) and presented
in Table 10.

Table 10. Normalized Decision Matrix

Crtl Crt.2 Crt3 Crt4 Crt5 Crt.6
Alt.l1 0.240 0.235 0.253 0.248 0.188 0.242
Alt.2  0.247 0.237 0.245 0.218 0.247 0.249
Alt.3 0.273 0.247 0.236 0.260 0.250 0.231
Alt4  0.240 0.237 0.247 0.215 0.207 0.216
Alt5 0260 0.283 0226 0.263 0.284 0.260
Alt6 0.213 0.211 0.187 0.179 0.183 0.209
Alt.7  0.280 0.278 0.269 0.293 0.298 0.286
Alt8 0286 0.268 0297 0275 0274 0.276
Alt9 0.266 0.294  0.269 0.296 0.302 0.317
Alt.10 0.273 0.294  0.312 0.287 0.313 0.302
Alt11 0273 0.278 0297 0289 0258 0.279
Alt12 0.283 0.273 0281 0.287 0.267 0.268
Alt.13 0.293 0.299 0.301 0.302 0.326 0.302
Alt14 0300 0.288 0.291 0296 0.294 0.279

Step 3: The Weighted Normalized Matrix is obtained with the
help of Equation (9) and presented in Table 11.
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Table 11. Weighted Normalized Matrix

Crtl Crt2 Crt3 Crt4 Crt5 Crtb6
wj 0173 0135 0219 0.131 0.176 0.166
Altl1 0041 0.032 0.055 0.033 0.033 0.040
Alt2  0.043 0.032 0.054 0.029 0.043 0.041
Alt3 0047 0.033 0.052 0.034 0.044 0.038
Alt4 0041 0.032 0.054 0.028 0.037 0.036
Alt5 0.045 0.038 0.050 0.035 0.050 0.043
Alt6 0037 0.028 0.041 0.023 0.032 0.035
Alt7 0048 0.037 0.059 0.038 0.053 0.048
Alt8 0.050 0.036 0.065 0.036 0.048 0.046
Alt9 0.046 0.040 0.059 0.039 0.053 0.053
Alt10 0.047 0.040 0.068 0.038 0.055 0.050
Alt.11 0.047 0.037 0.065 0.038 0.045 0.046
Alt12 0049 0.037 0.062 0.038 0.047 0.045
Alt13 0.051 0.040 0.066 0.040 0.057 0.050
Alt14 0052 0.039 0.064 0.039 0.052 0.046

Step 4: In this step, positive and negative ideal solution values
are determined by Equation (10) and Equation (11) and
presented in Table 12.

Table 12. Positive and Negative Ideal Solution Values

Crt.l Crt.2 Crt.3 Crt4 Crt5 Crt.6

Positive
Ideal
Solution
Value

0.052 0.040 0.068 0.040 0.057 0.053

Negative
Ideal
Solution
Value

0.037 0.028 0.041 0.023 0.032 0.035

Step 5: In this step, the distances of each alternative to the
positive and negative ideal solutions are calculated using
Equation (12) and Equation (13).

Step 6: The relative closeness values of the alternatives to the
ideal solution are obtained by Equation (14) and shown in
Table 13. in descending order.

The results obtained with the CRITIC supported TOPSIS
method point out that the airport with the highest service
quality performance among the central airports in the Asian
continent is Singapore Changi Airport. In terms of service
quality, Seoul Incheon International Airport and Tokyo
Haneda Airport are ranked as the second and the third. The
airport with the lowest service quality performance is
determined as Mumbai Chhatrapati Shivaji Maharaj
International Airport.

Table 13. Relative Closeness Values of Alternatives to the

Ideal Solution and Rankings

Si Si c Ranking
Beijing 0.034 0.019 0.357 12
Daxing*
Delhi Indira 0.028 0.020 0.415 11
Gandhi*
Fukuoka* 0.027 0.023 0.452 10
Guangzhou 0.035 0.016 0.311 13
Baiyun*
Taiwan 0.024 0.027 0.532 9
Taoyuan*
Mumbai 0.048 0.000 0.000 14
Chhatrapati
Shivaji
Maharaj*
Tokyo 0.013 0.037 0.743 5
Narita*
Haikou 0.013 0.037 0.734 6
Meilan**
Hong 0.012 0.039 0.767 4
Kong**
Seoul 0.006 0.044 0.880 2
Incheon**
Shanghai 0.015 0.036 0.706 7
Honggiao**
Shenzhen 0.016 0.034 0.686 8
Bao'an**
Singapore 0.004 0.046 0.926 1
Changi**
Tokyo 0.010 0.040 0.803 3
Haneda**

Note: Airports marked with (*) denote 4-star airports, and airports
marked (**) denote 5-star airports.

5. Conclusion and Suggestions

In today's world where time is very precious, fast and
comfortable transportation has become a necessity rather than
a request with the globalization and technological
developments. For this reason, air transportation is emerging
as a preferred transportation alternative every day in line with
the benefits it provides to its passengers. Airports, which are
the places where aviation services are offered, are also
preferred in the same direction and became the doors of
regions and countries opening to the world.

In this study, it is aimed to examine the service quality
performance of airports based on the increasing importance of
aviation in societies. Recently, the concept of service quality
has become an important factor for managers in airports used
by millions of people, with the spread of service production.
Service quality has been an important issue for passengers as
well as airport managers. This concept may have different
meanings for each passenger, as it is effective in the
preferences of passengers regarding their flights. Although
there are differences, basically the level of meeting the
common expectations and requests of the passengers for the
flights to be made constitutes the service quality. As a result,
service quality in aviation covers all of the intangible and
tangible elements offered to passengers.
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In this research, service quality performances in aviation
are compared by using 2022 data of 14 central airports in the
Asian continent. In order to achieve this aim, analyzes are
made with MCDM methods, using the data obtained from the
SKYTRAX website. The CRITIC method is preferred for
criterion weighting and the TOPSIS method for ranking the
alternatives. In the analysis, a total of 6 criteria expressing the
service quality are taken as basis. According to the findings
obtained as a result of criterion weighting, it is seen that the
most important criterion is departure with a significance
coefficient of (0.219), followed by terminal facilities (0.176),
security screening (0.172) and food and beverage services
(0.166). Bakir and Akan (2018) used the food and beverage
services criterion in their study and found the importance level
of the criterion to be 0.112. The reasons for the differences in
this study may be the difference in the number of criteria,
criterion sample and methods used. According to the CRITIC
results, it can be said that the least important criterion is
terminal comfort (0,131). According to the evaluation made
with the CRITIC supported TOPSIS method, it is determined
that the airport with the highest service quality is Singapore
Changi Airport. According to the ranking obtained as a result
of the analysis, Seoul Incheon is the second and Tokyo Haneda
is the third. Mumbai Chhatrapati Shivaji Maharaj Airport is
the last in ranking.

This study shows that the findings obtained by focusing on
central airports in the Asian continent can provide important
information to managers. It also provides important clues on
issues such as evaluating performance differences between
airports and developing new marketing strategies. The most
important factors in evaluating the airport service quality are
found as departure, terminal facilities and security screening.
Managers taking strategic actions based on these findings can
increase their airport service quality and contribute their
success.

There are some limitations in this study. The data are
obtained from passenger reviews on the relevant website on
certain dates. On the other hand, this analysis, which includes
14 central airports and 6 criteria, may be insufficient to reflect
the concept of service quality, which had a complex structure.
It is obvious that the changes that may occur in the importance
and scope of the criteria used in the application of the TOPSIS
method may bring different results. For this reason, the
analyzes can be repeated by increasing the number of airports
examined or the number of criteria taken as basis in future
studies. In addition, by applying different MCDM methods
(ENTROPI, EDAS, CODAS, ARAS, AHP, etc.) to the same
data set, the service quality performance results at the airports
can be compared with the current study findings.
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