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h i g h l i g h t s
� SERVQUAL model is proposed to assess service quality of baggage handling system.
� A list of criteria per dimension of the SERVQUAL model is made based on literature.
� The best worst method (BWM) is used to calculate the weights of the criteria.
� The data for BWM are collected via a sample of passengers from different nationalities.
� Reliability is perceived as the most important dimension followed by responsiveness.
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a b s t r a c t

The baggage handling system is a crucial part of ground handling operations, which significantly con-
tributes to the overall satisfaction of passengers. Although several studies have investigated airline
service quality, little attention has been paid to this crucial part of the system. This study proposes the
SERVQUAL model to assess the perceived quality of service for the baggage handling system. A literature
review provides a list of criteria per dimension of the SERVQUAL model. The best worst method (BWM) is
used to calculate the weights of the criteria. The data for the BWM are collected via a sample of pas-
sengers from different nationalities. It is found that ‘reliability’ is perceived as the most important
dimension followed by ‘responsiveness’. The ‘assurance’ criterion is third closely followed by ‘tangibles’
and lastly ‘empathy’. A cluster analysis further sheds light on how passengers might have different
service quality priorities.

© 2017 Elsevier Ltd. All rights reserved.
1. Introduction

Since its deregulation in the 70's, the airline industry has grown
exponentially. But, from the perception of the passengers services
have not improved much (see e.g. Barnett, Curtis, Goranson, &
Patrick, 1992). As the competition has grown over the years, costs
and prices have been reduced significantly and profit margins have
gone down to 3% or less. In response, the airline industry has
started to focus again on service quality tomaintain their passenger
numbers and competitive edge (IATA, 2015). In the context of the
competitive environment, pricing and frequent flyer programs had
become new policy spearheads of the industry (Zhang & Round,
oshan.kotahdiya@gmail.com
szy), g.vandekaa@tudelft.nl
2011). In order to strive for better service and reduced costs, air-
lines created strategic alliances to give global connectivity and to
share networks. To be more customer friendly, airlines are
providing complete travel solutions, from travel to airport, hotel
booking, sightseeing, and more. Through new websites on the
internet, the customers can look for cheaper services. Presently, to
provide better service, the carriers decouple services that in the
past were joined in one sale. This allows customers to plan more
flexibly, thereby improving overall quality (Hadjetian, 2015). The
ground services of any airport or airline are known to be an
important factor determining overall service quality by customers
(Tsaur, Chang, & Yen, 2002). As a result, there is a constant need for
the aviation industries to improve these services.

In the past the airlines used to rely on point-to-point flights
making baggage handling fairly easy as the data was to be shared
with the personnel within the organization itself or with the se-
curity personnel. However, with time the number of alliances
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between airlines has grown drastically leading to an increase in the
transfer passengers flying to some other destinations. This increase
in transfer passenger means that there is an increase in the transfer
baggage, which increases the physical and informational load on
baggage handling system. In addition, most airlines experience
congestion during peak hours, creating a possibility of mishandled
bags or even lost bags in worst case scenario (International Airport
Review, 2014).

The need for innovation in this area can be seen from the SITA
baggage report (SITA, 2013). Between 2007 and 2014 the amount of
mishandled baggage has reduced from 19 bags per 1000 to 7.3 bags
per 1000. This 61% reduction is equivalent to $18 billion saving and
a 43% reduction of mishandled baggage costs. The observed
reduction inmishandled baggage can be credited to the automation
of baggage handling processes at airports, which has brought down
the turnaround time for an aircraft to 30 min (UKEssays, 2015).
Another reason is the wide usage of barcodes and RFID (Radio
Frequency Identification) tags in the airline industry over the past
decade. Despite this reduction, mishandled baggage costs are still
substantial, as is their impact on customer satisfaction. As per the
SITA baggage handling report it can be seen that 80% of mishandled
bags were delayed bags (which accounts for 19 million bags), 14%
accounted for damaged ones or pilfered bags (3.4 million bags) and
5.5% were stolen or lost bags (1.3 million bags). In general, a mis-
handled bag costs around $0.73 per passenger e a small amount,
relative to the average operating cost of $216 per passenger, but
more important compared to the industry average profit per
customer of $11.6. Hence improvements in baggage handling ser-
vices should have a significant positive impact on the profit margin.

Besides a reduction of the number of mishandled bags, various
service elements around baggage handling such as information
provision, staff attitude and mishandling response time are
important to provide a satisfactory overall service to the customer.
For an airport, to improve their baggage handling system, it is
important to understand the importance of these factors contrib-
uting to the overall quality experience of the customer. This study
aims to provide such evidence. Firstly, by reviewing the literature
and by doing some focus group interviews, we identify the most
relevant factors (criteria) considering the main dimensions of
SERVQUAL. Secondly, we acquire data from a sample of travelers
and use a multi-criteria weighting method called best worst
method (BWM) to find the importance of different criteria.
Although some previous studies have used SERVQUAL to measure
airline service quality, this study is unique with respect to its focus
and methodology. Our focus on measuring the service quality of
baggage handling systems has not been considered like this in
previous studies. The weighting method BWM has not been used
for this problem before and has unique characteristics whichmakes
it a proper method for this study.

The paper is organized as follows. In the next section, we pre-
sent the results of our literature review. In Section 3, the method-
ology is proposed. The results are provided in Section 4, which is
followed by some discussions and finally the paper is concluded in
Section 5.

2. Literature review

In this section, first we define service quality and its elements.
Then we discuss issues regarding service quality for baggage
handling.

Quality has been seen as a mode of defense by organizations in
the past, but now it is perceived to be strength for an organization
in order to gain market share (Davis, Yoo, & Baker, 2003). Over the
past years a lot has been studied on the term quality but, intangi-
bility of services is one of the problems with measurement (Joseph,
Sekhon, Stone,& Tinson, 2005). Also, it has been established that in
the service sector there is a possibility that production, delivery and
consumption happen together or at the same time.

Service quality is defined in different ways, but one of the most
commonly used definitions is the amount to which the service
addresses the customer needs (Lewis, 1989). In fact, service quality
is the difference between the customer expectations of service and
perceived service. Hence, service quality is based on the evaluations
made by customers (Brown, Gumesson, Edvardsson, & Gustavsson,
1991; Gr€onroos, 1984; Zeithaml, Parasuraman, & Berry, 1990).
Service companies cannot rely on their service standards as that
may not be to the expectations of the customer. When the expec-
tations of the customer are more than the quality of service deliv-
ered, it is then that dissatisfaction occurs (Lewis, 1989;
Parasuraman, Berry, & Zeithaml, 1991). “Perceived service quality
is a form of attitude, related but not equivalent to satisfaction, and
results from a comparison of expectations with perceptions of
service performance” (Zeithaml et al., 1990). Alternatively, an
empirical study carried out by Lin (1996) regarding domestic airline
sector managers, customers and service executers. This study had a
holistic view of all stakeholders of the aviation industry. The study
concluded that the reason for a contrast in the service quality is due
to the difference in the promised service quality by the service
providers and actual service delivered to the customers. This gives
rise to customers' expectations and the real service they get. Service
improvement is considered a profitable strategy as it helps in
retaining customers, reducing lost customers and creating inflow of
new customers. The costs of marketing also reduce as less
convincing is required for the service to flourish (Anderson, Fornell,
& Lehmann, 1994; Boulding, Kalra, Staelin, & Zeithaml, 1993;
Buzzell & Gale, 1987; Khatib, 1998; Rust and Oliver, 1994). Service
can be said to be an orchestrated act, which not only is evaluated on
its outcome but, also on the way in which the process is provided.
These two aspects are called technical quality and functional
quality (Bowen & Schneider, 1988; Gr€onroos, 1982). For an orga-
nization, in order to improve service quality, the first and the most
important step is to measure the quality. It is only after the mea-
surement that the company might improve the quality by focusing
on those aspects of the quality inwhich they perform less well and/
or on the aspects which are more important than the others.

There are numerous different conceptual models to measure
service quality (see, for instance, Becker & Wellins, 1990; Cronin &
Taylor, 1992; Gr€onroos, 1988; Haywood-Farmer, 1988; Rust and
Oliver, 1994, and Zeithaml et al., 1990, 1993). One of the most
commonly used models is the SERVQUAL model (Seth, Deshmukh,
& Vrat, 2005), which is used in our study and described below. As
per Berry, Zeithaml, and Parasuraman (1985) and Parasuraman,
Zeithaml, and Berry (1985), in the past researchers relied on the
PZB service quality model and the basis of SERVQUAL service
quality evaluation scale (Parasuraman, Zeithaml, & Berry, 1988), or
the PZB service quality expansion model to prove the difference
between service quality from the perspective of customers, man-
agers and service providers.

SERVQUAL is a more generic model which provides a mea-
surement system for perceived service quality. This model has been
well debated, but it cannot be denied that a large number of studies
have been carried out in the past (Augustyn & Seakhoa-King, 2005;
Philip & Hazlett, 1997). Previously, the SERVQUAL model was
known as the Gap Model, it presented the 5 service gaps that the
company should always avoid. SERVQUAL is based on its past
writings of expectancy-disconfirmation theory. The difference be-
tween the expectations and evaluation of performance was the
measure of quality. The level of satisfaction can be found out once
the outcome is categorized with confirmation or else disconfir-
mation (Parasuraman et al., 1985). The inclusion of disconfirmation



1 It should be mentioned that in this study we use BWM to find the importance
of the dimensions of SERVQUAL to evaluate the quality of a baggage handling
system and we do not conduct a full gap analysis contrasting the perception of the
passengers to their expectations.
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theory shows a close relation between service quality and satis-
faction. Here, we define service quality as a characteristic of the
service offered while satisfaction is the reaction that is given by the
customer on receiving the service (Kasper, Van Helsdingen, & de
Vries, 1999).

Originally there were ten dimensions, for evaluating service
quality but they were condensed down to five dimensions for the
SERVQUAL model (Zeithaml et al., 1990). These dimensions are
named and described below.

� Tangibility e Appearance of physical facilities, appearance and
communication of the personnel in the service process and type
of equipment provided in the service process.

� Reliabilitye The ability of an organization to do a task or service
as promised is called as reliability.

� Responsivenesse Thewillingness of service provider to help the
customers. Making an effort sincerely to provide prompt service
to customers.

� Assurance e Ability of service provider to give a sense of trust
and security to the customers.

� Empathy e Ability of service providers to communicate with
customers and provide individualized attention to them.

Despite its popularity, the SERVQUAL model has been criticized
for its lack of focus on technical dimension (Augustyn & Seakhoa-
King, 2005). As a result, this model is said to neglect a rounded
approach to the management of services. In this study we use the
SERVQUALmodel as it is a multi-dimensional model covering more
aspects of service quality in the airline industry.

The SERVQUAL model has been applied to several airline ser-
vices problems. For instance, Pakdil and Aydın (2007) used
SERVQUAL and factor analysis loadings as the weights in order to
measure the quality of services of a Turkish airline and found
several interesting results including ‘passengers past experience’ as
the most important factor in selecting an airline. Chou, Liu, Huang,
Yih, and Han (2011) proposed a fuzzy weighted SERVQUAL model
and applied to a Taiwanese airline. They found ‘reliability and
assurance’ and ‘responsiveness’ as the first two important di-
mensions followed by ‘empathy’ and ‘tangibles’ and finally ‘flight
pattern’. Basfirinci and Mitra (2015) investigated airline service
quality attributes and their effect on customer satisfaction using the
SERVQUAL and the Kano model. They collected data from Turkish
and American travelers and found that except for the tangibles
dimension, the average gap score ratings of Turkish respondents
were significantly higher than that of the Americans.

As in this study we use a multi-criteria decision-making
(MCDM) method to measure airline service quality, we also review
the applications of MCDM methods in airline service quality. Kuo
(2011) used VIKOR, gray relation analysis, and interval-valued
fuzzy sets to evaluate service quality of Chinese airlines. Liou,
Tsai, Lin, and Tzeng (2011) used a modified VIKOR method and
SERVQUAL to improve service quality of Taiwanese airlines. Liou,
Hsu, Yeh, and Lin (2011) used a modified grey relation method to
evaluate service quality of four Taiwanese airlines. They found
‘cabin service’ as the most important factor, and ‘baggage claim’ as
the least important factor for the passengers who are served by
domestic flights. Chen (2016) used DEMATEL and ANP to select
airline service quality improvement criteria for Taiwanese airlines.
The study suggest top five service quality which should be used to
improve the service quality of airline: ‘enhancement of customer
relationship management’, ‘low accident rate control’, ‘differenti-
ated service’, ‘full support from topmanagers for front-line service’,
and ‘access to information about service negligence and compen-
sation’. Tsaur et al. (2002) used AHP to evaluate the dimensions of
SERVQUAL and TOPSIS for ranking the airlines with respect to their
overall service quality. They found ‘tangibility’ as the most impor-
tant dimension (weight ¼ 0.245) followed by ‘reliability’
(weight ¼ 0.231), ‘responsiveness’ (weight ¼ 0.189), ‘assurance’
(weight ¼ 0.170), and ‘empathy’ (weight ¼ 0.165).

3. Methodology

As mentioned before, in this study we use the SERVQUAL model
for quality measurement, which has five dimensions. These di-
mensions are considered as the main criteria for an MCDM prob-
lem.1 Looking at the literature we have also identified some sub-
criteria per main criterion. A qualitative study is first conducted
in order to check if the sub-criteria extracted from the literature are
relevant for our study. Then we collect data from a sample of
travelers and analyze the data using BWM to find theweights of the
criteria. All the steps are explained below.

3.1. Service quality dimensions (SERVQUAL)

Here the main dimensions of the SERVQUAL model which are
considered as the main criteria of the MCDM problem are
discussed.

3.1.1. Tangibles
Physical facilities, equipment and personnel are what come

under the tangibles dimension. For ground services, the variables
that are important from the tangibles dimension perspective are
the cleanliness of the facilities, quality of equipment provided,
modern equipment as well as appearance of the airline crew and
staff.

3.1.2. Reliability
Consistent service, first time right and inspections and an-

nouncements come under the reliability dimension. Consistent
service delivery means that the same service is provided for similar
cases repetitively. First time right means that the service promised
by the airline is provided at the first opportunity. Inspections and
announcements are an important attribute of this dimension
because issues like terror threats and hijacking can be averted.

3.1.3. Responsiveness
The responsiveness dimension concerns the efficiency with

which the service is provided. Here, attributes like willingness to
help, efficient guidance, prompt service delivery and prompt
handling of complaints/requests are included.

3.1.4. Assurance
The assurance dimension has attributes like trustworthiness of

crew, responsiveness and courteousness with which the crew re-
sponds to passengers. Trustworthiness is an important need of
passengers, who hand over control of baggage to airline crew and
the baggage handling system. There have been instances of theft
from checked-in baggage by baggage handlers making passengers
question the crew and staff.

3.1.5. Empathy
There are three attributes that come under the empathy

dimension, namely personalized attention, best interest at heart
and understanding needs. Attributes below this dimension can be



Table 2
Post pilot-test list of criteria and sub-criteria.

Service quality dimensions Attributes

Tangibles Physical facilities
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hard for airlines to deliver, as service is provided to customers of
different cultures. According to Kasper et al. (1999), for customized
people management, courteousness is also an important attribute
of this dimension.
Advance equipment
Personnel

Reliability Consistent service
First time right

Responsiveness Willingness to help
Prompt handling of request

Assurance Trustworthy crew
Knowledge to answer questions
Crew Courteousness

Empathy Personal attention
Your best interest at heart
Understand needs
3.2. Interviews to determine service attributes

Interviews were held to validate the criteria for the above di-
mensions. Since the nature of the research is exploratory, semi-
structured interviews are appropriate. In order to have credible
data from interviews, ideally 4e10 participants are required with
sound knowledge regarding the topic of discussion so that a sig-
nificant contribution can be made in the preliminary research. We
chose a heterogeneous group with equal gender share, holding
independent interviews (Blumberg, Cooper, & Schindler, 2005;
Cohen & Crabtree, 2006). Six passengers were selected for in-
terviews. These participants are of Indian, Chinese, European and
American nationality. The ages within the group ranged between
20 and 38 years. This age group represents a largemarket share and
also for the future the age group is more representative (Pearce,
2014). The shortlist for interviews was done based on passengers
that had traveled at least twice a year, either for leisure or business
motives.

For data analysis, content analysis methods (Blumberg et al.,
2005) were used and the relevant information was summarized.
For this study the interviews were first listened after which the
quotes that were related to an attribute were written under it. In
total there were six interviews that were carried out which lasted
between 45min and 90min. Content analysis should be followed in
a stage-by-stage manner starting by segregating of categories as
per Blumberg et al. (2005) which concurs with the method used for
this study. Quotes which did not fit under an attribute of the
framework based from literature review then were noted down
under the dimension and close attention was paid to it during the
course of the whole data analysis so that repetition could be noted.
If there was a high mentioning from the participants for a new
attribute then they were added as an attribute in the research
model. As per this method from the qualitative data analysis two
attributes were found to be not useful (‘efficient guidance’, and
‘prompt service delivery’). While two attributes were found to be
not clear as a result needed to be rephrased (‘advance equipment’
-initially ‘equipment’- and ‘consistent inspections’ einitially ‘an-
nouncements and inspections’). Finally, one new attribute was
thought to be useful and was not a part of the old research model,
as a result was added (‘dependability to handle bureaucratic
Table 1
The relevant sub-criteria per dimension of SERVQUAL.

Attributes Nu

Physical facilities 5
Advance equipment 8
Personnel 2
Consistent service 7
First time right 8
Consistent inspections 7
Dependability to handle bureaucratic issues 7
Efficient Guidance 1
Willingness to help 11
Prompt service delivery 0
Prompt handling of request 13
Trustworthy crew 5
Knowledge to answer questions 4
Crew Courteousness 7
Personal attention 6
Your best interest at heart 9
Understand needs 7
issues’). The overview of criteria is given in Table 1.

3.3. Questionnaire for preference valuation

In total 31 questions were posed in the survey to acquire the
data. The survey consists of three parts. Part 1 includes 21 questions
aimed at acquiring the respondents' preferences of service quality.
The answers to the questions were recorded on 9-point scale (see
Section 3.4). Part 2 contains four questions to understand the ex-
pectations for service. The questions have five options to select
from namely very low, low, medium, high and very high. Part 3 is
focused on gathering demographic information about respondents
like nationality, age, profession, times travelled by air per year and
gender.

The surveywas sent online tomultiple people all over theworld.
The main focus was on getting maximum responses from China,
India, Indonesia, USA and European countries as these are all
among the countries that will shape the air travel markets in the
coming 20 years (Pearce, 2014).

Based on the feedback from a pilot test it was found that the
logic given to the survey was good. However, there were a few
questions where intermediate values were found to bemissing. The
most important change was removal of two attributes from the
reliability dimension. The participants of the pilot test found
consistent service and consistent inspection similar, making it hard
for them to select between the two attributes. To repair this
problem the attribute of consistent inspection was removed. The
other attribute that was removed was dependability to handle
bureaucratic issues. Respondents related this attribute to prompt
mber of quotes Service quality dimensions

Tangibles

Reliability

Responsiveness

Assurance

Empathy
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handling of request and consistent service. For a modified list of
criteria per dimension see Table 2.

The final questionnaire was sent to 480 potential respondents
via social media networks. After initial cleaning of the responses we
ended up with 140 completed questionnaires2 from four different
regions and the EU.
3.4. Calculating attribute weights using best worst method

Multi-criteria decision-making (MCDM) methods have been
devised to solve evaluation/decision problems in which we have a
set of criteria. There exist several MCDM methods, each has ad-
vantages and disadvantages. A recently developed MCDM method
called best worst method (BWM) is used in this study. The BWM
uses a unique structure, and needs less comparison data, due to
which there are less issues with the inconsistency that are expe-
rienced by pairwise comparison methods (Rezaei, 2015; Rezaei,
2016). The method has been applied for various decision-making
and evaluation problems such as supplier selection (Gupta &
Barua, 2017; Rezaei, Nispeling, Sarkis, & Tavasszy, 2016), supplier
segmentation (Rezaei, Wang,& Tavasszy, 2015), sustainable supply-
chain (Ahmadi, Kusi-Sarpong, & Rezaei, 2017; Wan Ahmad, Rezaei,
Sadaghiani, & Tavasszy, 2017), water resource management
(Chitsaz & Azarnivand, 2017), risk management (Torabi, Giahi, &
Sahebjamnia, 2016), university-industry collaboration (Salimi &
Rezaei, 2016), optimal bundling configurations in ground trans-
port of air freights (Rezaei, Hemmes, & Tavasszy, 2017), evaluation
of scientific outputs (Salimi, 2017), airports evaluation (Shojaei,
Haeri, & Mohammadi, 2017), and firms' R&D evaluation (Salimi &
Rezaei, 2018). Below we describe the stepwise approach of
applying the BWM to estimate weights for the identified attributes.
3.4.1. The steps of BWM

Step 1 e A set of n decision/assessment criteria are identified.
Step 2 e As per the personal preference the decision-maker/
assessor selects the best criterion (e.g. the most important
one) and worst criterion (e.g. the least important one) among
the available set of criteria identified in Step 1.
Step 3 e The decision-maker/assessor then carries out pairwise
comparisons between the best criterion and other criteria. This
is done by determining preferences using a number between 1
and 9, where 1 is ‘equally important’ and 9 is ‘extremely more
important’. The resulting vector of this is as mentioned below:
AB ¼ ðaB1; aB2;…; aBnÞ (1)

Step 4 - The decision-maker/assessor then carries out pairwise
comparisons between the other criteria and the worst criterion.
This is done by determining preferences using a number be-
tween 1 and 9, where 1 is ‘equally important’ and 9 is ‘extremely
more important’. The resulting vector of this is as mentioned
below:
AW ¼ ða1W ; a2W ; …; anW Þ (2)

Step 5 e In order to find the optimal weights of the criteria
ðw*

1; w*
2; …; w*

nÞ and xL*, the maximum absolute differences
2 In fact we received 241 complete questionnaires, 140 of which are from our
target countries.
f��wB � aBjwj
�� and

��wj � ajWwW
��g are minimized, or

equivalently:

� � ��

minmax

j
fjwB � aBjwj

�; �wj � ajWwW
�

s.t.
X

j

wj ¼ 1;

wj � 0; for all j:
(3)

This problem is transferred to the following linear program-
ming problem:

L
min x

s.t.

� � L
�wB � aBjwj
� � x

� � L
�wj � ajWwW
� � x

X

j

wj ¼ 1;

wj � 0; for all j:
(4)

Solving this problem presents the optimal weights
(w*

1; w
*
2; …; w*

n) and xL*. xL*2½0; 1� is considered as an indica-
tor of consistency of the pairwise comparisons, i.e. there is high
level of consistency for values close to zero.
For this study, there is a set of criteria each of which has some

sub-criteria. Weighting is done for the 5 main criteria (tangibles,
reliability, responsiveness, assurance and empathy) and also for
the sub-criteria, which provides local weights. For obtaining the
global weights for each sub-criterion the weights of the corre-
sponding main criterion should be multiplied by the local
weights of each sub-criterion.
4. Results

4.1. Sample demographics

Of the 140 respondents 29% respondents were Indian, 23% EU
citizens, 20% Indonesians, 14% American, and 14% Chinese. As for
the gender breakdown 55% respondents were male while 45% re-
spondents were female. For the question ‘purpose of travel’ 57%
respondents selected leisure as their preference, while 32% people
selected work as their reason for flying. There were 11% re-
spondents who said they travel for other reasons which are not
known. As for the age group of the respondents the focus was to
gather data from young respondents as these age groups in future
will dominate the market needs. Of the responses useful for study
20% were from 18 to 24 age group and 63% were from 24 to 30 age
group. Approximately 11% respondents were of 30e36 age group
and 4.3% are of 36e42 age group while 1.4% were above 42 years
age.
4.2. BWM results

By solving the BWMmodel, the weights of different criteria and
sub-criteria were obtained. Table 3 and Fig. 1 show the weights of
the main criteria on the basis of responses received from the



Table 3
Weights of the main criteria.

Tangibles Reliability Responsiveness Assurance Empathy xL*

Mean 0.140 0.346 0.230 0.152 0.134 0.168
Median 0.112 0.362 0.183 0.134 0.093 0.166
Standard deviation 0.112 0.177 0.154 0.098 0.103 0.078

Table 4
Global weights of the sub-criteria.

Sub-criteria Mean Median Standard deviation

Advanced Equipment 0.048 0.026 0.064
Personnel 0.028 0.014 0.038
Physical Facility 0.063 0.038 0.076
Consistent service 0.197 0.119 0.165
First time right 0.149 0.079 0.147
Prompt handling of request 0.094 0.067 0.095
Willingness to help 0.134 0.099 0.125
Crew courteousness 0.037 0.026 0.032
Knowledge to answer questions 0.045 0.022 0.063
Trustworthy crew 0.070 0.043 0.073
Personal attention 0.036 0.020 0.052
Understand needs 0.054 0.032 0.072
Your best interest at heart 0.044 0.026 0.049
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respondents in the surveys.
Based on the mean values obtained, it can be seen that the re-

spondents have selected ‘reliability’ as the most important main
criterion of ground services by a big margin followed by ‘respon-
siveness’ criterion. The ‘assurance’ criterion is third closely followed
by ‘tangibles’ and lastly ‘empathy’. The standard deviation and the
median values are also taken into consideration. Tangible elements
are rated lowest in importance, together with empathy of service
staff.

The standard deviation values show that reliability and
responsiveness, the two most important criteria as per mean are
the highest. However, the median value for reliability is higher
which implies that majority of the respondents find this criterion
more important. Based on the median value the order of impor-
tance does not change; however, it should be noted that themedian
value of the responsiveness criterion is considerably lower than its
average value, which implies a positively skewed distribution of the
weights for this criterion. That is to say, for this criterion, the fre-
quency of weights below the median is higher than the frequency
of the weights above the median.

Apart from the values of the main criteria, it is necessary to note
the value of xL* as it indicates consistency of the comparisons. The
xL* values are very close to zero showing a high consistency of the
comparisons, and a high reliability of the results.

After the weights of the main criteria were obtained, the local
weights for the sub-criteria were calculated. After the local weights
for the sub-criteria were obtained, the weights were multiplied by
their corresponding main criteria weights giving an output of
global weights (see Table 4 and Fig. 2).

As can be seen from Table 4 and Fig. 2, the mean values of sub-
criteria of ‘reliability’ are the highest. ‘Consistent service’ is seen as
the most important sub-criterion by the respondents followed by
‘first time right’. The sub-criteria of ‘responsiveness’ come next. On
closer attention to sub-criteria of ‘tangible’ and ‘assurance’ it can be
seen that sub-criteria of ‘assurance’ have higher values than those
of ‘tangible’ sub-criteria.

As this is the first study that evaluates the criteria of baggage
handling systems, we cannot compare our results with other
studies. Nonetheless, we can show how our findings are similar or
different from the findings of other airline-related problems. For
instance, while Tsaur et al. (2002) found ‘tangibility’ as the most
Fig. 1. Main criteria weights (me
important dimension (weight ¼ 0.245) in evaluating the overall
service quality of an airline, in our study it is one of the least
important dimensions. The ‘tangibility’ dimension has been found
by some other studies on airline service quality as one of the least
important (e.g. Chou et al., 2011). ‘Reliability’ is the most important
criterion in our study. It is found to be the most important
dimension in evaluating the overall service quality of an airline in
the study of (Chou et al., 2011) and the second most important
criterion in evaluating the overall service quality of an airline in the
study of Tsaur et al. (2002). With respect to the position of the other
main criteria, our findings are relatively close to the study of Tsaur
et al. (2002). Pakdil and Aydın (2007) found responsiveness as the
most important dimension airline service quality, which is close to
our results as we found it the second most important dimension.

The results can be used by airlines and airports to improve the
baggage handling system. That is to say, the most important criteria
show priorities for improvement. From among the main criteria,
the decision-makers should mainly focus on ‘reliability’ dimension
of the baggage handling system, while when it comes to the sub-
criteria, the main priorities are ‘consistent service’, ‘first time
right’, ‘willingness to help’, and prompt handling of request'.

It is interesting to explore towhat degree the aggregate weights,
as found here, are the results of scores of homogeneous sub-
populations. If such subpopulations can be identified, and weights
are different from the aggregate, this could improve our
an and standard deviation).



Fig. 2. Global weights of the sub-criteria (mean and standard deviation).
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understanding of the reasons why travelers weigh the criteria
differently. We describe this test in the next section.

4.3. Cluster analysis

To explore further the heterogeneity of the sample given the
weights attached to the five criteria, a two-step cluster analysis was
performed (Chiu, Fang, Chen, Wang, & Jeris, 2001). This analysis
helps us to identify natural classes in the group of respondents with
homogeneous preferences. Two-step cluster analysis has been
shown to perform well in case of quantitative indicators (Bacher,
Wenzig, & Vogler, 2004). An additional benefit of this method,
compared to K-means cluster analysis, is that it provides statistical
criteria to select the optimal number of clusters through BIC (Bayes
Information Criterion) and AIC (Akaike Information Criterion)
values. The software package SPSS version 22 was used to perform
the analysis.

Application of the two-step clustering procedure revealed that
the 3-cluster solution was optimal based on the BIC criterion (this
solution had the lowest BIC value). Table 5 presents the results of
this solution.

Overall, the three clusters can be interpreted clearly:

� Cluster 1, representing the majority of the sample (60%), is
mostly concerned with reliability (mean weight of 0.46), fol-
lowed by responsiveness and assurance, equally valued with a
mean weight of 0.17, and finally by tangibility and empathy,
which are equally valued with a mean weight of 0.10.
Table 5
Results of the cluster analysis.

Cluster size (%) Cluster 1:
Reliability

0.60

Mean SD

Tangibility 0.10 0.05
Reliability 0.46 0.12
Responsiveness 0.17 0.07
Assurance 0.17 0.12
Empathy 0.10 0.06
� Cluster 2, representing 24% of the sample, is mostly focused on
responsiveness (mean weight of 0.49). In this cluster, the other
criteria are valued more or less equally in the 12e15% range.

� Cluster 3, representing only 16% of the sample, attaches most
importance to tangibility (mean weight of 0.28) and empathy
(mean weight of 0.26). The reliability, responsiveness and
assurance follow in decreasing order of importance.

Overall, the results indicate that most people (84%) mostly focus
on a single criterion (being either reliability or responsiveness).

The cluster analysis reveals that the aggregate valuation of the
two most important quality dimensions, reliability and respon-
siveness, rests mainly on a contrasting prioritization by two distinct
user groups. In addition, the two dimensions that score lowest
overall, tangibles and empathy, appear to have a group of users that
do value these dimensions very highly. As the underlying pattern is
different from the aggregate it is interesting for further exploration.
The main implication for baggage handling system design is that a
design targeted towards subgroups will probably be more effective
than a design targeted to the aggregate average. In addition, it
raises important questions for service package design and mar-
keting, as the identification of these groups in terms of passenger
characteristics would allow to target the design parameters to
specific passenger groups.

To assess whether the clusters could be profiled on directly
observable characteristics, relationships were explored between
cluster membership and several background variables of re-
spondents. For this, the following variables were considered:
Cluster 2:
Responsiveness

Cluster 3:
Tangibility and empathy

0.24 0.16

Mean SD Mean SD

0.10 0.04 0.28 0.17
0.15 0.05 0.20 0.12
0.49 0.08 0.15 0.04
0.13 0.05 0.11 0.06
0.12 0.07 0.26 0.21
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gender, age, occupation, nationality and travel purpose. Interest-
ingly, none of these variables were significantly associated with
cluster membership, indicating that the revealed clusters manifest
themselves equally across the categories of the variables consid-
ered. An interesting topic for new research would be the formation
and testing of different hypotheses concerning cluster membership
of passengers based on other observable characteristics than those
recorded here (e.g. lifestyle). In any case, this classification will
already help to predict responses to service improvement programs
more accurately than when only using the aggregate valuations.
5. Conclusion

In this study, we operationalize and valuate service quality at-
tributes for the airline baggage handling system. Through a multi-
method approach, we identify a hierarchical set of service quality
criteria and determine the weights for these criteria. The study is
unique as it provides quantitative results for a comprehensive set of
service attributes for the baggage handling system, formally sup-
ported by the SERVQUAL and the best worst method (BWM). The
use of the SERVQUAL framework allows the inclusion of non-
tangible performance dimensions. The application of BWM allows
a robust measurement of weights of service quality attributes.

Starting from the initial SERVQUAL dimensions of tangibles,
reliability, responsiveness, assurance and empathy, we arrive at 13
key underlying service attributes, based on a set of semi-structured
interviews with passengers. To establish weights for these criteria
we held a survey amongst air passengers from all key regions in the
world, distributed by age, gender and travel motive. Weights ob-
tained are based on 140 valid survey responses. The BWM scores
suggest a strong numerical consistency amongst these responses. A
secondary cluster analysis suggests 3 clusters of passengers with
different attribute weights. We find that the clusters have different
sets of weights, more focused towards individual dimensions. The
differences between criteria are more pronounced, and even
structured differently than the aggregate weights. This suggests
that designs targeting the underlying clusters of customers may be
more effective than designs targeting the aggregate.

Our findings are relevant for all stakeholders of the airline in-
dustry who have an interest in customer-centric design of baggage
handling services. These include airlines, airports, handling service
providers, public authorities such as customs and baggage handling
equipment designers and operators. The results can be used to aid
decisions in the (re-) design of baggage handling systems, with an
aim to improve service quality.

The sample size of our study is rather small, so we recommend
future studies gathering more data from the target countries in
order to make the findings more generalizable. In doing so, it is
suggested to use proportional sampling considering the population
of those countries. Finally while in this study we found the
importance (weights) of the dimensions of SERVQUAL for evalu-
ating a baggage handling system, future studies could measure a
full gap analysis to see the difference between the perception of
passengers and their expectations considering the weights we have
found in this study.
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