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Abstract

Background: Low-cost carrier (LCC) is a popular air transportation service as it offers affordable fares. Many airlines have
adopted the LCC system because they need to adapt to the changes in the airline industry. The competition is tight. Despite the
low cost, consumers demand quality services. Therefore, LCC airlines need to find their competitive edge.

Objective: This study aims to determine the best-performing LCC airlines, the criteria, and the sub-criteria to improve the
performance.

Methods: This study uses two methods from multi-criteria decision-making (MCDM), namely the analytical hierarchy process
(AHP) and elimination et choix traduisant la realite (ELECTRE) 1I. The MCDM is selected for this study because there are four
criteria and 21 sub-criteria to evaluate airline performance. The AHP method selects subcriteria that affect airline customer
satisfaction. It solves complex problems by establishing a hierarchy. After being assessed by relevant parties, weights or
priorities are developed. The results are used to determine the best-performing airline. Meanwhile, the ELECTRE II method
ranks the airline’s alternatives. This method is straightforward and widely used in the MCDM.

Results: The results indicate that four criteria and 18 sub-criteria affect the performance of LCC airlines in Indonesia. The LCC
airline with the best performance is AirAsia, followed by Citilink, Wings Air, and Lion Air.

Conclusion: This research integrates the AHP and ELECTRE II methods in evaluating the performance of LCC airlines. This
research also provides information about the criteria and sub-criteria to improve airline performance, hence, the customer
experience.
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1. INTRODUCTION

Air transportation is considered practical, especially for long-distance travel. With the increasing popularity, the
number of passengers increases every year. In Indonesia, commercial air transportation is grouped into three types:
1) maximum standards with complete services, 2) medium standards with sufficient services, and 3) minimum
standards with no-frills services. Most people choose airlines with minimum standards because of the low prices [1]
[2]. This results in airlines competing in the low-cost carrier (LCC) segment. LCC provides scheduled commercial
flight services at the lowest cost, making aircraft transportation accessible to everyone. LCC concerns with the number
of passengers to cut costs. This means passengers are not provided with extra facilities, such as food, spacious seating,
and others [3].
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Although people prefer LCC, they tend to rate the airlines poorly. This means the need to improve and develop
performance to increase consumer satisfaction. Good performance will maintain passengers’ comfort and satisfaction
with the services even though they are at the minimum standard [3] [4].

Quality service depends on the human, the process, and the system. Prevalent problems complained about by LCC
passengers include delays, poor seat quality, and baggage issues. Research is needed to investigate passenger
satisfaction so that complaints can be reduced. The Department of Transportation’s report in 2017 states that airlines’
punctuality (on-time performance or OTP) was 71.32% for Lion Air, 76.70% for AirAsia, and 88.33% for Citilink.
Meanwhile, in 2018, airlines” OTP was 85.7% for Batik Air, 71.7% for Lion Air, 70.6% for Garuda Indonesia, 67.4%
for Indonesia Air Asia, and 67.5% for Sriwijaya Air. Complaints from passengers can reflect service quality. If
passengers feel happy, they will give the airline a good rating, and vice versa. This image can impact sales [5].

However, evaluating airline performance is complex because many criteria and sub-criteria must be reviewed, such
as tangible aspects, staff, empathy, and brand image. Each of these criteria has a complex assessment indicator.
Therefore, measuring airline performance requires a decision-making method with many criteria (MCDM). The
approach emulates how the human brain works in decision-making when there are many criteria and alternatives.
People evaluate various aspects to choose the best alternative. The analytic hierarchy process (AHP) can mimic how
humans think in decision-making [6] [7].

Past studies on the quality of airline services used different criteria. Aydin and Yildirim [8] used five criteria
(tangibility, reliability, responsiveness, assurance, empathy) and 22 sub-criteria to assess the service quality of Turkey
airlines (Turkish Airlines). Min [9] used 18 sub-criteria to evaluate the quality of flight services: 1) air safety system,
2) baggage handling, 3) ticket prices, 4) timeliness of arrival and departure, 5) alternative flight arrangements for flight
cancellations, 6) smooth transit flight system, 7) speed of action if there is a service error, 8) flight cleanliness, 9)
previous service, 10) flight schedule volume, 11) employee behaviour, 12) comfort, 13) flight schedule, 14) ticketing
speed, 15) availability free food and drinks, 16) free pillows or blankets, 17) flight frequency programs, and 18) code
sharing.

Farooq et al. [10] assessed the quality of services of Malaysia Airlines and its impact on customer satisfaction. They
used convenience sampling to collect data from 460 respondents in a self-administered questionnaire. The design
covers the five dimensions of the AIRQUAL scale. The proposed model was tested using a variance-based structural
equation model (PLS-SEM). The findings reveal that all five dimensions of the AIRQUAL scale are: 1) airlines, 2)
terminal tangible goods, 3) personnel services, 4) empathy, and 5) image. They have a positive relationship and a
significant effect on Malaysia Airlines’ customer satisfaction. Akmal and Firman [11] used AIRQUAL and CZIPA
(competitive zone of tolerance-based importance-performance analysis) to identify the priority criteria for improving
flight service performance in Indonesia. The result is a recommendation for service improvement: toilet cleanliness,
hospitality, airline officials’ tidiness, and value for money.

Lupo [12] used the fuzzy ServPerf method, combined with ELECTRE 111, to estimate service quality and compare
it with alternative service quality ratings. The results showed that the key indicators are: 1) processing time
(immigration process, inspection, and retrieval of luggage), 2) convenience (in-flight service), 3) and comfort (aircraft
cleanliness, lighting, and passenger level). Meanwhile, Zulaichach [13] used ANOVA to determine the effect of airport
facilities on airline punctuality pre-flight and post-flight. The results concluded that departure facilities have a
significant influence on airline punctuality. It indicates that airport performance and facilities can minimize flight
delays.

Mardlijah [14] used fuzzy data envelopment analysis to show a link between the efficiency of international flight
routes at PT. Garuda Indonesia Tbk and the costs and services. Meanwhile, Percin [15] used a combination of fuzzy
decision-making to evaluate the quality of Turkish airline services. Fuzzy Dematel handled the interactions between
evaluation criteria, and fuzzy ANP calculated each criterion’s dependency and importance. Using VIKOR methods to
evaluate and perform airline service quality, the results show the rankings from the most important criteria for
assessing the quality of airline services: 1) employee reliability, 2) management system, 3) service quality, 4) customer
complaint handling system, 5) employees’ professional appearance, 6) safety and security, and 7) check-in service
efficiency.

This study proposes integrating two methods from MCDM: AHP and ELECTRE II, to determine the best
performance of LCC airlines. Both methods can be used separately to conduct performance evaluations. Previous
studies have compared both methods for performance measurements and performance. In this study, the two methods
were integrated to complement. The AHP method measures the weight of each criterion and sub-criterion, known as
the priority weight. Then the ELECTRE II method ranks the airline’s alternatives.
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II. METHODS

A. Analytical Hierarchy Process (AHP)

AHP is an MCDM developed in the 1970s by Thomas Lorie Saaty as an algorithm for decision-making for multi-
criteria problems. The criteria are attributes called MADM. Meanwhile, AHP was synthesized to evaluate qualitative
and quantitative criteria to determine the relative weight on a scale of 1-9. This approach breaks down a complicated
system into a hierarchical framework of options, criteria, and sub-criteria. In AHP, a criterion is compared to other
criteria as pairs. The aim is to find the order of priority or weights for various alternatives to solve a problem [14][15].

The stages in the calculation of AHP are as follows. First, problems and goals are identified, and solutions are
devised. Second, the solutions are organised into a hierarchy to facilitate decision-making, with a hierarchical structure
consisting of goals, criteria, sub-criteria, and alternative problem-solving [16] [17]. Third, pairwise comparison from
each criterion and sub-criterion determines the priority weight, i.e., eigenvector on a scale of 1-9 following Saaty [18].
Table 1 describes the pairwise comparison scale.

TABLE 1
PAIRWISE COMPARISON SCALE
Level of Meaning Description
Importance
1 Both criteria are equally important. Both criteria have the same importance.
3 Criterion one is slightly more important than the other. Criterion one is slightly more
influential than the other.
5 Criterion one is more important than another. Criterion one affects more than the
other.
7 Criterion one is more important than the other. Criterion one is more influential than
the other.
9 Criterion one is more important than the other. Criterion one is absolutely influential
compared to the other.
2.4.6.8 The average or middle value between the two criteria Given if there is any doubt between the
e two criteria
. If criterion X has been given the above value at the time of the comparison, then
Opposite

criterion Y is given the opposite value of criterion X

The next stage is priority synthesis, i.e., calculating priority weights in (1) from normalizing the comparison matrix
in pairs [19].

The value of the comparison of criteria a against b

Weight(a,b) = (€Y)

Number of criteria comparison values b

Priority weights based on matrix normalization are needed to check the consistency ratio (CR), which is calculated
using the eigenvalue method in (2) [20].

MW = Apgis: W )

where M is the matrix comparison of pairs; W is the matrix priority weights; 4,,,4xs 1S the maximum eigenvalue.

After the maximum eigenvalue is obtained, the consistency index (CI) is calculated using (3).

Amaks =1
where CI is consistency index; A,,4is 1S maximum eigenvalue; n is matrix size.
The next step is calculating the ratio’s consistency value using (4).
CR = ﬂ 4
RI

where CR is a consistency ratio; RI is a random index. The priority weight matrix will be consistent if CR < 10% or
0.1. If it is inconsistent, the paired comparison must be rechecked until the value is obtained CR < 0,1 [21].

B. Elimination et Choix Traduisant la Realite (ELECTRE) II

The ELECTRE originated in Europe around 1960 and is an MCDM method that uses criteria as attributes (MADM).
It was first introduced by Bernard Roy, Benayoun, and Sussman in 1968 and used to determine the best from several
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alternatives [22]. Among the MADM methods, ELECTRE is widely used in research. The first version of the
ELECTRE method was ELECTRE 1.

Since the release of the version, the ELECTRE has been developed into four versions: the ELECTRE II, III, TV, IS,
and TRI. The ELECTRE I and IS are used to find the best selection; the ELECTRE TRI is used for assignment
problems or sorting issues; the ELECTRE II, III, and IV are used for ranking problems. It should be noted that the
ELECTRE II method’s calculation is more straightforward than the ELECTRE III and IV. Therefore, ELECTRE II is
more widely used in rank problems [23] [24].

ELECTRE II ranks problems based on the value of a high, medium, and low discordance [23]. The calculation
starts with the normalization of the decision matrix. Each alternative attribute or criterion is converted into a
comparable value using the formula in (5).

xkj
ry = ——— ®)
’ 2
=1 Xje g
where 7y ; is normalized decision matrix; x; is a decision matrix.
The normalized matrix is then weighted by multiplication in (6).
V=RW (6)

where V is the weighted normalized matrix; R is the normalized matrix, and W is the priority weight matrix.
After that, the concordance and discordance matrix sets were determined by comparing each criterion’s normalized
matrix weight with other alternatives. A criterion in an alternative includes a concordance set by using (7).

Ca=Jvijzvy  for j=123,..,n @)

where C; is a member of the concordance matrix that sets alternative k to alternative 1, and vy is normalized matrix’
weight alternative k to alternative j. A criterion in an alternative includes a discordance (as opposed to concordance)
set by using (8).

Dy = J,vkj < vy, for j=1,23,..,n (8)
where Dy, are members of the discordance matrix that set alternative k to alternative 1, and v,; is normalized matrix’

weight alternative 1 to alternative j. The values of the concordance matrix element are obtained by summing up all the
weights in the concordance set as seen in (9).

Chkb =) w ©
JECkL
where C(k, 1) is concordance matrix and w; is the weight in the concordance set. The discordance matrix element is
obtained by dividing the maximum criteria difference by the maximum entire criteria’s difference.
max {|vy; — vy }jen,,

max {|vy; — v;;|}v;

D(k,1) = (10)

where D (k, 1) is a discordance matrix as in (10).

In ELECTRE 11, there are three levels of the concordance threshold: the high (p*), medium (p°), and low (p™).
For threshold discordance, there are two levels: high (g*) and medium (g°). The concordance threshold value is
obtained from the average discordance value, added 0.1 at each level increase. The value of the concordance threshold
must qualify for (11).

0<p <p’<p* <1 (1D
As for the threshold, the discordance value must qualify for (12).
0<q’<qg <1 (12)

The matrix of outranking relationships is determined based on the concordance and discordance threshold values.
There are two types of outranking relationships: strong and weak outranking. Strong outranking qualifies for (13) and
(14) [25].

Ck,)=p* Dk =q andW* =W~ (13)
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Ck,)=p® Dk D=qg°andW*=w- (14)
and weak outranking qualifies for (15).
Ck,)=p~ DUk D =q°andW*>Ww~ (15)

The outranking matrix is given the number 2 if it qualifies as strong outranking and the number 1 if it qualifies as
weak outranking. Once the matrix of outranking relationships is obtained, the graphs for strong and weak outranking
relationships are used. The relationship between strong and weak outranking receives advanced and retreating
rankings based on the graph.

The concordance and discordance values are obtained based on the concordance matrix and discordance results.
Concordance values are calculated with (16) and discordance with (17).

T, = ; Ck, D) — ;C(k, D %k (16)

where T}, is the concordance value on alternative k
Ue = X121 Dk, D) = =1 D(k, D) (L # k) 17)

where U}, is the discordance value on alternative k

The concordance values are sorted from the most significant value. Then based on the discordance value, the
alternative with the smallest value is placed on the first rank, and so on. The rank based on concordance and
discordance is determined based on the averages [26], [27]. From the description above, the stages of completing the
research using AHP and ELECTRE II are shown in Fig. 1.

v

|Calculaling the geometric mean of a pairwise comparison matrixl

v

IMatrix normalization to calculate the weight of criteria and sub-criteria (eigenvectors) |

v

Calculate the maximum eigen value, Consistency Index (Cl), and
Consistency Ratio (CR)

AHP

No

CR<=0.1

Yes

e The decision matrix (criteria and sub-criteria scores  / .
on each alternatives)

v

Normalization of decision matrix

v

| Determine the weighted normalized matrix

v

Determine the set of concordance and discordance index

v

Calculating concordance and discordance matrices

v

| Determine the threshold concordance and discordance |

v

| Determine the outranking relationship matrix

The ranking results based on
pure concordance and discordance

Fig. 1 Research flowchart
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C. Data

This research uses primary data collected directly by researchers. Based on consultations with experts from PT.
Angkasa Pura I Surabaya (Indonesia) and pas research [8], the airlines that belong to the LCC category are Citilink,
Lion Air, Wings Air, and Air Asia. In AHP, the four airlines are named as alternatives. The data were collected by
distributing questionnaires to respondents: experts and passengers. The former consisted of two pilots and four flight

attendants, and the latter 30 users of the four LCC airlines.

The questionnaire is divided into three parts: 1) criteria, 2) sub-criteria, and 3) interest scores. Part 1 questionnaire
comprises half-open questions with a Likert scale of 1-5. The level of importance is determined based on these scores.
A score below 4 is not used to evaluate airline performance because it indicates that all respondents agree that the
criteria are unsuitable. Only a score of 4 and above is considered acceptable. Part 2 collects the data to determine the
matrix of paired comparisons. Expert respondents were involved in comparing criteria and sub-criteria. The
comparative values follow Saaty, i.e., from 1 to 9. Part 3 is the data collection on the importance of each criterion and
sub-criterion given by passenger respondents to all four airlines using a Likert scale of 1-5.

Four criteria used as key performance indicators (KPIs) are presented in Table 2.

TABLE 2
ALTERNATIVE, CRITERIA, AND SUB-CRITERIA
Alternative Criteria Subcriteria
Aircraft Physical Condition (SC1)
Food Quality (SC2)
L . Aircraft Cleanliness (SC3)
Airline Tangible (C1) Seating Comfort (SC4)

Toilet Cleanliness (SCS5)
Security Equipment (SC6)

Air Asia (A1), Citilink (A2),
Lion Air (A3), Wings Air (A4) Airline Staff (C2)

Staff Uniform Selection (SC7)
Staff Friendliness (SC8)
Staff Knowledge (SC9)

Staff Care (SC10)
Staff Behavior (SC11)
Service Equality (SC12)
Staff Alert (SC13)

Empathy (C3)

Schedule Suitability (SC14)
Quality Compensation (SC15)
Baggage Fees (SC16)

Airline Image (C4)

Ticket Promo Available (SC17)
Consistency of Price with Service (SC18)

The various criteria and sub-criteria are presented in Table 2, with hierarchically in Fig. 2.

GOAL : Selection of the best
airline performance

Fig. 2 Hierarchical structure of the selection of best airline performance
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III. RESULTS

A. Calculation of Priority Weights with the AHP Method

The AHP method begins by determining the matrix of paired comparisons. Next, the weight of criteria, priority
weights or eigenvectors is determined. The matrix values derive from the paired comparisons by respondents. The
matrix of paired comparisons is then calculated by the AHP method to produce a priority weight or eigenvector. The
priority weight shows the criteria with the highest influence on the performance of LCC airlines in Indonesia. The
first step is to normalize the comparison matrix in pairs with the formula in (2). The results are presented in Table 3.

TABLE 3
PRIORITY WEIGHT CRITERIA
Criteria Priority Weight
Cl 0.4287
C2 0.2722
C3 0.2075
C4 0.0917

Table 3 indicates that the airline'sphysical form (C1) has the highest priority or importance for evaluating LCC
airline performance in Indonesia. The priority weight of its sub-criteria is presented in Table 4. Meanwhile, the priority
weight of airline staff (C2) is presented in Table 5, empathy (C3) in Table 6, and airline image (C4) in Table 7.

TABLE 4 TABLE 5
PRIORITY WEIGHT OF AIRLINE TANGIBLE'S SUBCRITERIA PRIORITY WEIGHT OF AIRLINE STAFF'S SUBCRITERIA
Subcriteria _ Priority Weight Subcriteria _ Priority Weight
SC1 0.242 SC7 0.1042
SC2 0.1084 SC8 0.1628
SC3 0.1587 SC9 0.1376
SC4 0.124 SC10 0.1595
SCs5 0.1124 SC11 0.1402
SC6 0.2545 SCI12 0.1329
TABLE 6 TABLE 7
PRIORITY WEIGHT OF AIRLINE EMPATHY'S SUBCRITERIA PRIORITY WEIGHT OF AIRLINE IMAGE'S SUBCRITERIA
Subcriteria  Priority Weight Subcriteria  Priority Weight
SCl14 0.5431 SC17 0.3465
SCI15 0.2247 SC18 0.6535
SCl16 0.2322

After obtaining priority weights on each criterion and sub-criterion, the consistency of each comparison matrix in
pairs is checked by looking for maximum eigenvalue values (1,,4xs), consistency index (CI), and consistency ratio
(CR). Apars Was calculated by the formula (3). In the paired comparison matrix between criteria, A,,4,s 0f 4.1015 is
obtained. The obtained CI value was calculated by (4), resulting in 0.0338. The CR value is calculated by (5), resulting
in0.0376. Because the CR value has met the tolerance limit of < I, the comparison matrix between the criteria is
considered consistent. The priority weight is used in the next calculation step using ELECTRE II.

TABLE 8
FINAL PRIORITY WEIGHT OF SUBCRITERIA
Subcriteria SC1 SC2 SC3 SC4 SCs SC6

Final Weight  0.1038  0.0465 0.068  0.0531 0.0482 0.1091
Subcriteria SC7 SC8 SC9 SC10 SC11 SC12
Final Weight  0.0284 0.0443  0.0374 0.0434 0.0382 0.0362
Subcriteria ~ SC13 SC14 SC15 SC16 SC17 SC18
Final Weight  0.0362  0.1127  0.0466  0.0482 0.0318  0.0599

In the ELECTRE II calculations, the final priority weight of each sub-criteria is required. The absolute priority
weight of each sub-criterion is obtained from each sub-criterion multiplied by the appropriate priority weight. The
final value of the sub-criteria priority weight is obtained as follows:
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TABLE 9
DECISION MATRIX
Alternative SC1 SC2 SC3 SC4 SC5 SC6

Al 4.2667 3.3667 4 3.7667 3.7667 4.0333
A2 4.1333 33667 3.9333 3.7 3.8 4.0333
A3 3.5667 3.2667 3.3667 3.2667 3.6333 4
A4 3.7667 3.2667 3.7667 34 3.6667 4
Alternative SC7 SC8 SC9 SC10 SCl11 SC12
Al 4.1 4.0333 39 4.0333 4 4
A2 3.9 4 3.9333 3.9 4.0333 4
A3 3.7333  3.8667 3.8333 3.7667 4 3.9333
A4 3.7 3.8333 3.8333 3.9333 4 3.9667
Alternative  SC13 SC14 SCI15 SC16 SC17 SC18
Al 4.0067 4.1333  3.8067 3.9333 4.2333  3.9333
A2 4.0333 4.1 3.7333 4 39 4.0333
A3 3.9333 2.7 3.3667 3.1333 33 3.6
A4 4.0667 3.4667 3.7667 33 3.1667 3.7333

B. Alternative Ranking using the ELECTRE II Method

All alternatives need a decision matrix for ranking. It contains the values of each alternative (airline) to the entire
sub-criteria. The decision matrix containing is presented in Table 9. The decision matrix in Table 9 is normalized by
(6). Then the normalized matrix is weighted by multiplying it by the priority weight of each sub-criteria in Table 8
(7). After obtaining the weighted normalized matrix, the concordance and discordance set matrix is calculated using
(8) and (9). The following is an example of the calculation of the determination of the concordance matrix set.

Ckl = ij > Vlj
612 = vlj = 172]-
Ci, = 1,2,3,4,6,7,8,10,12,13,14,15,17

The concordance set is determined by comparing the values between alternatives (airlines) on all sub-criteria
obtained from the results of the weighted normalized matrix. If the sub-criteria value on alternative or airline A is
compared with the value of alternative sub-criteria, airline B meets the requirements of the concordance set in (8). The
sub-criteria is included in the concordance set from alternative A to B. A value on the airline is included in the
discordance set if it meets the requirements mentioned in (9).

Ckl = 'Uk]' < vlj
C12 = Vlj < Uzj
Cy, = 59,11,16,18

The discordance matrix is the opposite of the concordance matrix. The concordance matrix is defined by (10), where
all the weights of the concordance matrix set are summed, so the sub-criteria in Table 10 are obtained.

TABLE 10
CONCORDANCE MATRIX
Alternative Al A2 A3 A4
Al 0 0.76 0.9918 0.9918
A2 0.4236 0 0.9918 0.8656
A3 0.0382 0 0 0.3356
A4 0.0743  0.1262  0.8874 0

Next, the difference between each airline value line is calculated to obtain the value of each element of the
discordance matrix. After obtaining the difference matrix, the discordance matrix is determined based on the set and
formula in (11).

TABLE 11
DISCORDANCE MATRIX
Alternative Al A2 A3 A4
Al 0 0.4444 0 0
A2 1 0 0.3472  0.0204
A3 1 0 0 0.3051
A4 1 1 0.0508 0
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Next, the threshold concordance is determined by taking the average value of the concordance in Table 10, the
value obtained is added by 0.1 in a row. The concordance threshold value of each level is p~ = 0,5405, p° = 0,6405,
and p* = 0,7405. As for the threshold, the discordance value is determined by taking the average discordance value in
Table 11. The value obtained is added by 0.1. The threshold discordance values are g° = 0,4307 and ¢* = 0,5307.

Threshold concordance and discordance values obtained in the previous step are used to form an outranking
relationship matrix: strong outranking and weak outranking. A relationship requirement is said to be a strong
outranking using (12) and (13). The outranking relationship matrix is shown in Table 12.

TABLE 12
OUTRANKING RELATIONSHIP MATRIX
Alternative Al A2 A3 A4

Al 0 2 2 2
A2 0 0 2 2
A3 0 0 0 0
A4 0 0 2 0

The determination of airline performance based on concordance and discordance values is calculated using (17)
and (18), so the ranking results are obtained in Table 13.

TABLE 13
RANKING RESULTS BASED ON PURE CONCORDANCE AND PURE DISCORDANCE
Alternative  Pure Concordance  Ranking  Pure Discordance  Ranking  Average Ranking

Al 2.2076 1 -2.5556 1 1
A2 1.3949 2 -0.0768 2 2
A3 -2.4973 4 0.9071 4 4
A4 -1.1052 3 1.7253 3 3

Based on Table 13, the airline with the first rank is AirAsia (A1), the second rank is Citilink (A2), the third rank is
Wings Air (A4), and the fourth rank is Lion Air (A3).

IV. DISCUSSION

This study evaluates the performance of LCC airlines using the AHP and ELECTRE II methods. The results show
that the first rank is AirAsia, the second rank is Citilink, the third rank is Wings Air, and the fourth rank is Lion Air.
AirAsia received a lot of appreciation from respondents in terms of the aircraft physical condition (SC1) and ticket
promo available (SC17) (as shown in Table 9). Respondents assessed that the physical aircraft of AirAsia is better
than the other three airlines in this study. Besides that, AirAsia often provides promos. This result is in line with a
recent study by Febrianto and Sitinjak [28], stating that one of Indonesia's most developed LCC airlines is AirAsia. It
has also entered the Asia Pacific market share. The prices offered by AirAsia airlines are below all its competitors.
Promos are given during the holiday season (mid-year), during Eid, or at the year's end. Some lucky first bookers may
also be given free seat prices for specific flight destinations.

However, Diana and Apriadi [29] stated that AirAsia ranked first as the World’s best LCC because of the service
quality and customer satisfaction. AirAsia has a philosophy that a sale should not be aggressive but rather on the
decision of consumers to buy a product. Market orientation is more directed toward understanding a competitor,
focusing on consumers, and coordinating between functions to provide the best value. Kasdi et al. [30] stated that
during the COVID-19 pandemic, airline customer satisfaction was influenced by implementing health protocols, low
fares, and good service quality. AirAsia Indonesia has provided the best courtesy with the first rank with existing
policies. These results agree that tangible aspects are the most crucial criterion, along with food quality (SC2) and
security equipment (SC6). Berto et al. [31] stated that AirAsia has begun to be active in environmental activities with
a program called Green24, focusing on climate change throughout the ASEAN region. AirAsia occupies the first
position in the most significant number of passenger airlines in CSR or green financing activities.

Then Lion Air took the last position in this research because its sub-criteria on schedule suitability scored low. This
result is in line with research by Payanta [32], arguing that Lion Air was once criticized for poor operational
management in areas, especially regarding scheduling and safety. Lion Air has grounded 13 aircraft due to sanctions
and poor on-time performance (OTP). The Ministry of Transportation noted Lion Air OTP of 66.45 percent was the
worst of the six airlines in an assessment at 24 national airports. The results of this study on the schedule suitability
(SC14) sub-criteria have the lowest weight, as shown in Table 9. Therefore, Lion Air ranked the last of the LCC
airlines in Indonesia.

However, the criteria and sub-criteria used in performance evaluation will continue to evolve, and each researcher
may use different indicators. Likewise, several sub-criteria in other studies have not been accommodated. For future
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research, the suggestion is to add sub-criteria for health protocols as part of the tangible criteria,. Besides that, with
the demands of industry concern for the environment and sustainability, airline performance must adapt to green
practices. The various characteristics of airline customer satisfaction show that something dynamic continues to
develop along with social conditions in society. It makes this topic always interesting to study in the future to
strengthen the company's brand.

V. CONCLUSIONS

The ranking results of the LCC airline performance with AHP and ELECTRE II distinguished AirAsia from the
rest. Citilink was ranked second, followed by Wings Air and Lion Air. AirAsia occupies the first position because it
has advantages regarding aircraft physical condition and ticket promo. Lion Air came last because its schedule
suitability scored low. This research provides an overview of the criteria and sub-criteria to select and provides an
overview of which criteria and sub-criteria must be improved.

Author Contributions: Yuniar Farida: Conceptualization, Methodology, Writing - Review & Editing, Supervision.
Husna Nur Laily: Writing the conceptualization, Original Draft, Investigation, Data. Achmad Teguh Wibowo:
Validation and Interpretation. Nadya Desinaini: Collecting Data and Methodology. Silvia Kartika Sari: Collecting
Data and Investigation.

Funding: This research received no specific grant from any funding agency.

Acknowledgments: We would like to thank PT. Angkasa Pura I Surabaya (Indonesia), and all expert respondents and
passenger respondents have assisted researchers in filling out questionnaires as research data.

Conlflicts of Interest: The authors declare no conflict of interest.

REFERENCES

[1] K. R. L. Sylvana Murni Deborah Hutabarat, "Dominant Position in Domestic Flight Low-Cost Carrier in Indonesia," Int. J. Multicult.
Multireligious Underst., vol. 7, no. 1, pp. 161-170, 2020.

[2] A. Graham, "Understanding the low-cost carrier and airport relationship: A critical analysis of the salient issues," Tour. Manag., vol. 36,
pp. 66-76,2013, doi: 10.1016/j.tourman.2012.11.011.

[3] H. B. Yowanda and M. K. Mawardi, “Strategi Pemasaran Penerbangan Berkonsep Low Cost Carrier (LCC) dan Daya Saing Perusahaan,”
J. Adm. Bisnis, vol. 51, no. 2,2017.

[4] Y. K. Kim and H. R. Lee, "Customer satisfaction using low-cost carriers," Tour. Manag., vol. 32, no. 2, pp. 235-243, 2011, doi:
10.1016/j.tourman.2009.12.008.

[5] Sitti Subekti, “Jurnal Perhubungan Udara Analisis Pelayanan Maskapai Penerbangan PT ¢ X > Rute Jakarta -Batam Berdasarkan Persepsi

Penumpang Analysis Services of PT " X " Airline Jakarta-Batam Route Based on Passenger Perception Sitti Subekti Pusat Litbang
Perhubungan Ud,” War. Ardhia J. Perhub. Udar., vol. 39, no. 3, pp. 207-218, 2013.

[6] Y. M, R. K, N.. Osman, and M. K. I. . Rahim, “Kajian Terhadap Kepentingan Komponen Teknologi (Technoware) Di Kalangan Pks
Bumiputera Di Negeri Kedah Menggunakan Pendekatan Proses Analisis Hierarki (Ahp),” J. Teknol. Sci. Eng., vol. 4, pp. 165-172,2018.

[7] N. S. Md Zaini, N. E. A. Basri, S. Md Zain, and N. F. M. Saad, "Selecting the best composting technology using analytical hierarchy
process (AHP)," J. Teknol., vol. 77, no. 1, pp. 1-8, 2015, doi: 10.11113/jt.v77.3180.

[8] K. Aydin and S. Yildirim, "The measurement of service quality with SERVQUAL for different domestic airline firms in Turkey," Serbian
J. Manag., vol. 7, no. 2, pp. 219-230, 2012, doi: 10.5937/sjm7-1317.

[9] H. Min and H. Min, "Benchmarking the service quality of airlines in the United States: An exploratory analysis," Benchmarking, vol. 22,

no. 5, pp. 734-751, 2015, doi: 10.1108/B1J-03-2013-0029.

[10] M. S. Farooq, M. Salam, A. Fayolle, N. Jaafar, and K. Ayupp, "Impact of service quality on customer satisfaction in Malaysia airlines: A
PLS-SEM approach," J. Air Transp. Manag., vol. 67, no. December 2017, pp. 169-180, 2018, doi: 10.1016/j.jairtraman.2017.12.008.s

[11] S. Akmal and F. Firman, “Evaluasi kualitas pelayanan dengan metode airqual, importance-performance analysis dan competitive zone of
tolerance-based importance-performance analysis,” J. Kaji. Manaj. dan Wirausaha, vol. 2, no. 3, p. 136, 2020, doi:
10.24036/jkmw02100320.

[12] T. Lupo, "Fuzzy ServPerf model combined with ELECTRE III to comparatively evaluate service quality of international airports in

Sicily," J. Air Transp. Manag., vol. 42, pp. 249-259, 2015, doi: 10.1016/j.jairtraman.2014.11.006.

[13] Z. Zulaichah, “Pengaruh Fasilitas Bandar Udara Terhadap Kinerja Ketepatan Waktu Maskapai Penerbangan,” War. Ardhia J. Perhub.
Udar-., vol. 40, no. 4, pp. 223-234, 2014, doi: 10.25104/wa.v40i4.219.223-234.

[14] A.F. M. Mardlijah, “Penerapan metode fuzzy data envelopment analysis untuk menganalisis efisiensi kinerja rute penerbangan maskapai
penerbangan (studi kasus di pt. garuda indonesia tbk),” Inst. Teknol. Sepuluh Nop., pp. 1-6, 2019.

205



[15]
[16]
[17]
[18]
[19]
[20]

[21]
[22]

[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
31]

[32]

Farida, Laili, Wibowo, Desinaini & Sari
Journal of Information Systems Engineering and Business Intelligence, 2022, 8 (2), 196-206

S. Perg¢in, "Evaluating airline service quality using a combined fuzzy decision-making approach," J. Air Transp. Manag., vol. 68, pp. 48—
60, 2018, doi: 10.1016/j jairtraman.2017.07.004.

H. M. Lyu, W. H. Zhou, S. L. Shen, and A. N. Zhou, "Inundation risk assessment of metro system using AHP and TFN-AHP in Shenzhen,"
Sustain. Cities Soc., vol. 56, no. February, p. 102103, 2020, doi: 10.1016/j.scs.2020.102103.

M. R. Mokhtar, M. P. Abdullan, M. Y. Hassan, and F. Hussin, "Application Of Promethee Method For Demand Side Management (Dsm)
Options Ranking," J. Teknol. Sci. Eng., vol. 23, pp. 3540, 2015.

I. A. Hamid-Mosaku, M. R. Mahmud, and M. S. Mohd, "An evaluation of marine geospatial data infrastructure (MGDI) by delphi-
analytic hierarchy process (AHP) approach," J. Teknol., vol. 78, no. 6-12, pp. 57-68, 2016, doi: 10.11113/jt.v78.9233.

R. Putra, I. Werdiningsih, and I. Puspitasari, “Sistem Pendukung Keputusan Pemilihan Siswa Berprestasi di Sekolah Menengah Pertama
dengan Metode VIKOR dan TOPSIS,” J. Inf. Syst. Eng. Bus. Intell., vol. 3,no. 2, p. 113, 2017, doi: 10.20473/jisebi.3.2.113-121.

J. Benitez, X. Delgado-Galvan, J. Izquierdo, and R. Pérez-Garcia, “Achieving matrix consistency in AHP through linearization,” Appl.
Math. Model., vol. 35, no. 9, pp. 4449-4457, 2011, doi: 10.1016/j.apm.2011.03.013.

T. L. Saaty, Decision-making with the AHP: Why is principal eigenvector necessary. 2002.

S. A. Mary and G. Suganya, "Multi-Criteria Decision Making Using Electre," Circuits Syst., vol. 7, no. 6, pp. 1008-1020, 2016, doi:
10.4236/cs.2016.76085.

N. Chen and Z. Xu, "Hesitant fuzzy ELECTRE II approach : A new way to handle multi-criteria decision-making problems," Inf. Sci.
(Ny)., vol. 292, pp. 175-197, 2015, doi: 10.1016/j.ins.2014.08.054.

M. M. Marzouk, "ELECTRE III model for value engineering applications," Autom. Constr., vol. 20, no. 5, pp. 596-600, 2011, doi:
10.1016/j.autcon.2010.11.026.

H. C. Liao, L. Y. Yang, and Z. S. Xu, "Two new approaches based on ELECTRE II to solve the multiple criteria decision-making
problems with hesitant fuzzy linguistic term sets," Appl. Soft Comput. J., vol. 63, pp. 223-234, 2018, doi: 10.1016/j.as0c.2017.11.049.
P. Chatterjee, V. M. Athawale, and S. Chakraborty, "Selection of Materials Using Compromise Ranking and Outranking Methods," J.
Mater. Des., vol. 30, 2009, doi: doi:10.1016/j.matdes.2009.05.016.

P. A. Raj and D. N. Kumar, "Ranking of River Basin Alternatives Using ELECTRE," Hydrol. Sci. J., vol. 41, no. 5, pp. 697-713, 2009,
doi: http://dx.doi.org/10.1080/02626669609491540.

Y. Febrianto and T. J. R. Sitinjak, “Peran Kepuasan Konsumen Dalam Memediasi Pengaruh Kualitas Layanan Terhadap Minat Beli
Konsumen Untuk Menggunakan Jasa Maskapai Penerbangan Air Asia,” Bus. Manag. J., vol. 13, no. 1, 2017.

S. Diana and D. W. Apriandi, “Pengaruh Orientasi Pasar Terhadap Kinerja Pemasaran Maskapai Penerbangan Air Asia ( Tujuan
Penerbangan Kuala Lumpur Malaysia ),” Dimensi, vol. 18, no. 1, pp. 28-40, 2022.

S. A. Kasdi, I. Ibrahim, A. Amer, and R. Masrom, "The Effect Of Health Protocol, Low Rates And Service Quality On Customer
Satisfaction During Pandemic (Study Case On Airasia Indonesia Airlines)," Grostlog, vol. 5778, no. 2012, pp. 129-136, 2021.

Berto, E. Widarwati, and N. Nurmalasari, "Analysis of the Difference of Green Financing Application of Company Performance PT. Air
Asia," Diskurs. llmu Manaj. STIESA, vol. 17, no. 1, pp. 47-52, 2020.

L. R. Payanta, "Assignment Management Crisis," Academia, vol. 2, no. 1, pp. 1-11, 2018.

Publisher’s Note: Publisher stays neutral with regard to jurisdictional claims in published maps and institutional

affiliations.

206





