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Abstract: Studying the location of an airport is essential for optimizing its functionality, ensuring
safety, and maximizing its economic benefits. There are many airports located within a short distance
of each other, and users can often choose to travel between one or the other depending on a number
of variables that they value for their final choice. In this paper, we design a stated preference survey
and estimate a latent class logit model to study user behavior in the choice of nearby airports. The
idea is to study if the choice of airport can indeed depend on the characteristics of the users and the
purpose of their trip and if factors such as traveling with family, children, or friends can play a role in
determining the preferred airport. It is also investigated whether the presence of low-cost airlines or
direct connections to the final destinations of the trip (number of transfers) and other factors influence
the choice of airport. It is shown that there are two classes of users who have different travel behavior,
and that the perception of certain variables influences the choice of the nearest or furthest airport
depending on the type of trip.

Keywords: airport choice; latent class logit model; regional airports; stated choice experiments

1. Introduction

Airport choice is a multidimensional process that encompasses a multitude of variables
including geographic location, quality of airport services and facilities, airline network
configuration, mode of access and connection to the airport, airfares, availability and
frequency of flights, and airport infrastructure, among others. This complex process is of
interest to passengers, airlines, cargo operators, and airport planning and management
entities alike.

Studying the location of an airport is important for several reasons. Firstly, the location
of an airport can have a significant impact on its operational efficiency and capacity. Factors
such as proximity to major population centers, transportation infrastructure, and available
land can all affect the airport’s ability to handle passenger and cargo traffic effectively.
Secondly, studying the location of an airport is crucial for ensuring safety and security.
Additionally, the location of an airport can also have economic implications, as it can
influence tourism, trade, and regional development. Therefore, studying the location of
an airport is essential for optimizing its functionality, ensuring safety, and maximizing its
economic benefits.

Travelers are willing to spend several hours to access airports in order to benefit from
lower fares and more convenient airport services [1]. Studying nearby airport competition
is important for several reasons. Firstly, competition from nearby airports can influence
the pricing behavior of airports, imposing discipline on their pricing strategies [2]. This
competition can lead to lower prices for passengers and encourage airports to improve
their services and efficiency to attract more customers [2]. Secondly, understanding nearby
airport competition is crucial for airport development and sustainability. It helps identify
factors that contribute to airport competitiveness, such as infrastructure, operations, and
location [3]. Additionally, competition between airports in a multi-airport region can
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have a significant impact on passenger airport choice and connectivity [4]. Furthermore,
competition from nearby airports can affect the viability and profitability of smaller airports,
especially in terms of infrastructure and scale of operations [5]. Overall, studying nearby
airport competition is essential for understanding market dynamics, improving airport
performance, and enhancing the overall passenger experience.

This article presents several innovative contributions to the field of airport choice
study. It introduces a multidimensional approach that incorporates a range of factors such
as geographical location, airport service quality, airline network configuration, and airport
infrastructure, among others. It also incorporates respect to other questionnaires the option
not to travel. In addition, it employs a latent class logit model, an advanced statistical
technique, to model travelers’ choice between several nearby airports. This model allows
capturing unobserved heterogeneity in passenger preferences, providing deeper insights
into travelers’ choice behavior. Through a stated preference survey, this study collects
data directly from passengers, providing valuable information on their preferences and
choice behavior. Finally, the analysis of competition between airports and the evaluation
of a number of factors that may influence airport choice, such as the presence of low-cost
carriers and the consideration of the special characteristics of each journey, contribute to
the understanding of airport market dynamics and how to improve the overall passenger
experience. For this purpose, a stated preference survey is designed and a latent class logit
model is estimated with the aim of studying the choice between different nearby airports,
trying also to study whether the choice of airport depends on the characteristics of the
users and the purpose of trip (leisure or business) that they are making, including the
special characteristics of each trip, such as traveling with family, children or friends. It
is also investigated whether the presence of low-cost airlines or direct connections to the
final destinations of the trip (number of transfers) and other factors influence the choice
of airport. In order to achieve this objective, the paper is structured as follows. After
a brief introduction, an extensive review of the state of the art is proposed. Section 3
explains the data collection method and the main results of the user characterization survey
and Section 4 explains the modeling methodology based on the latent class logit model.
Section 5 presents and discusses the main results of the model, and finally we draw the
most important conclusions.

2. Literary Review

Airport choice is a complex process involving a variety of factors. Recent studies have
focused on various aspects of airport choice: passenger hub location, airport quality, airline
network configuration, mode of access, airfares, flight availability, airport infrastructure,
and other factors.

2.1. Airport Choice Factors

Gardiner et al. [6] studied airport choice by cargo operators, while Heyns and Carstens [7]
investigated factors influencing passengers’ airport choice decisions at a regional airport
in South Africa. Percoco [8] extended the framework to account for selection bias due
to airport location choice and spatial spillover effects. Dziedzic and Warnock-Smith [9]
described how airport choice factors for low-cost airlines have evolved over the past
10 years.

The location and infrastructure of an airport can have a significant impact on its choice.
Trojanek [10] analyzed the impact of aircraft noise on the value of housing near Warsaw
Chopin Airport in Poland, highlighting the role of negative externalities of air traffic on
the perception and valuation of the airport by the nearby community. Gupta et al. [11]
developed a model to understand and forecast the response of air passengers to changes in
ground access times and costs, along with changes in airport service, while He and Liu [12]
took the research a step further by investigating the coupling effect between airport ground
traffic and the extent of passenger radiation, a concept that encompasses the ability of an
airport to attract passengers from a given geographic area. Mishra et al. [13] used nearby
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airports with high-quality long-term observations of hourly precipitation as surrogates
for nearby urban areas. Wei et al. [14] studied the dynamic correlation between airport
passenger flow, urban development, and nearby airport capacity in Tianjin City, China.

Airport choice is also strongly influenced by competition and accessibility factors.
Falcao and Silva [15] analyzed airport competition in Brazil, a country with an extensive
airport network. In their study, they examined the implications of changes in aviation
policy and the opening of new airports. On the other hand, Bel and Fageda [2] investigated
the impact of privatization, regulation, and airport pricing on airport competition. Their
findings show that public policy decisions can have a direct impact on airport choice for
both airlines and passengers. Regarding accessibility, Gorecka [16] highlighted that it is a
critical factor that can determine passengers’ airport choice. Pulugurtha [17] investigated
how changes in transportation infrastructure have affected the travel time reliability of the
surrounding road network in the vicinity of the airport over time and explored selected
unconventional intersection designs and proposed new ingress/egress access routes from
major roads near the airport. In addition, nearby airports can facilitate the export of
goods from nearby industries, businesses, and exporters. On the demand side, local
consumers prefer jet aircraft, flights that fit their schedules and offer low airfares, and
the availability of nearby airports [18]. In addition, when locating and designing airport
expansion, it is essential to optimize flight paths in a way that reduces noise exposure to
nearby communities [19].

2.2. Airport Choice Modeling

The evolution of the study of airport choice has seen significant improvements in
traditional modeling approaches, originally based on discrete choice models (DCM) [20,21].
During the 1980s, researchers began to explore the field of airport choice. Harvey [20]
was one of the pioneers, using a multinomial logit (MNL) model for analysis and finding
significant coefficients for flight frequency and access time [20]. In the following decade,
Ben-Akiva et al. [22] advanced the field, presenting the integration of choice models and
latent variables, which allowed incorporating unobserved heterogeneity in choice behavior.
Later, Hess and Polak [21] applied a parameterized consideration set model to analyze
airport choice in the San Francisco Bay Area, considering factors such as the number of
airports and the order in which they are considered. In another study, the mixed logit model
was used to analyze airport choice behavior in regions with multiple airports, identifying
the availability of nonstop flights, travel time, and airport access time as key factors [23].
As we progressed into the second decade of the 21st century, researchers like Hao et al. [24]
carried out in-depth studies in specific regions, including the metropolitan area of Yunnan
in China. These studies underscored the significance of travel time and airport accessibility.
They also exposed that the development of airport transport lacked coordination between
the airline network and the service coverage of civil airports for tourist destinations. Finally,
studies such as Murga and Correia [25] and more recently confirmed by Falcao [15] added
airline competition as an additional factor.

As has been shown, a logit-type explanatory model of choice was used as a starting
point. These models have been extended to incorporate not only objective attributes of
alternatives and socio-economic characteristics of individuals, but also latent variables.
Such latent variables more effectively capture the psychological factors that influence
customers’ purchasing behavior, facilitating understanding of the relationship between
customer desires and product characteristics [26]. Latent variable modeling is a technique
used to capture customer perception by analyzing psychometric data obtained through
surveys. These psychometric surveys ask consumers to indicate their level of satisfaction
or dissatisfaction in relation to aspects related to latent variables [27]. By incorporating
psychological factors, a more realistic representation of the choice process is achieved
and, as a result, greater explanatory power is also achieved [26]. Hult [27] also points out
that latent variable modeling is a technique that allows capturing customer perceptions
using psychometric data obtained through surveys. Chen and Li [28] supports the claim
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that latent variables strengthen the discrete choice model and outperform the traditional
approach. The study found that the integrated model with latent variable sets had a higher
goodness of fit compared to the traditional logit model, indicating that latent variables
have a significant impact on mode choice behavior and enhance the explanatory ability
of the model. More recently, the focus shifted towards latent class logit models, used by
Wang [29] to analyze airport choice behavior, which helped to characterize unobserved
heterogeneity in choice behavior and identify different traveler segments with unique
preferences. In parallel to this evolution, studies such as those by Zhang and Xie [30],
Wu and Daziano [31], and Wang et al. [29] continued to expand modeling techniques and
improve our understanding of passenger behavior. These works contributed to a deeper
understanding of airport choice, highlighting the importance of the factors of airfare,
airport travel cost, travel time, airport charges, security efficiency, and flight schedule
convenience, among others. But it has been observed that all analyses have considered
only the characteristics of an airport rather than a set of multi-airport choices in a supra-
metropolitan area.

In order to evaluate the variables included on the studies, the evolution of airport
choice models over time has followed a trajectory of increasing sophistication and com-
plexity, incorporating increasingly detailed approaches and diverse variables affecting
passenger choice [6,7,15,32-37]. In particular, it has evolved to incorporate various factors
such as facilities or competition from low-cost airlines [6,15]. These factors have evolved
over time with the development of technology. Passengers now have more choice than in
the past and are willing to pay more for a better experience. In terms of variables considered,
they can be summarized as follows by analyzing the main literature on location [6,7,32,34],
tariffs [15,38], connections [33,35], facilities [34,38], and competition [15,36]. Moreover,
during this evolution, several other factors have been identified as influencing airport
choice such as airport travel cost, travel time, airport charges, aircraft arrival efficiency,
terminal simplicity, or airport accessibility [11,21,38].

In summary, over the past decades, we have observed a steady evolution in the
models used to study airport choice, with the most recent models able to capture and
explain unobserved heterogeneity in passenger choice behavior. These findings are of great
relevance for policy interventions aimed at influencing airport choice behavior. Despite all
these advances in terms of the consideration of variables, location, or quality of facilities,
none of the authors studied have conducted a joint study considering two choice options
(different nearby airports) instead of only one to choose between two options. Moreover,
this approach has not been carried out taking into account the heterogeneity of users that is
captured by a latent class model as it will be done in this work.

3. Data Collection

In order to capture the data necessary for the modeling of a latent class model and
its subsequent exploitation, a questionnaire of stated preferences has been design. First
of all, it is convenient to carry out a characterization of the users in order to know their
basic behavioral characteristics regarding the choice of airport as well as other descriptive
variables such as sex, age, or income. It is important to note that the questionnaires were
conducted without labeling the scenarios in which they were carried out in order to give
generality to the results in any set of airports in suprametropolitan areas (London, Milan,
New York. . .) where there are several airports less than 100 km away from each other.

Once the users responded to the survey characterization, they were presented with a
stated preference questionnaire that was designed using an efficient design following the
methodology proposed by Rose and Bliemer [39]. As far as survey design is concerned, the
use of an efficient design of stated preference surveys significantly reduces the sample size
required in this type of study and allows for a more robust estimation of the parameters,
since the survey design is more directly related to the model to be estimated.

This questionnaire consisted of 12 possible scenarios (6 for leisure and 6 for business)
of choice, which were shown to users in a pivoted manner depending on the answer to the
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question on the travel motive (leissure/business). Respondents were finally presented with
4 of the 6 scenarios within their travel purpose to avoid vague responses in a very long
questionnaire. These scenarios gave the option to choose between 3 alternatives (nearest
airport (Al), farthest airport (A2), or the option not to travel (A3)). For example, a scenario
presented to a respondent who indicated that their reason for travel was leisure could
have been: “Imagine you are planning a holiday trip to a specific destination. You have
two airport options: Airport Al, which is closer to your home but has higher fares and
requires at least one stopover en route, and Airport A2, which is further away from your
home, has lower fares and offers direct flights to your destination. Alternatively, you also
have the option of not traveling at all. Which of these options would you choose?” Also,
within these options, they were presented with 3 variables that defined the characteristics
of the option shown for their choice. Table 1 shows the variables and values for the leisure
travel motive scenarios, and Table 2 for those with business as a motive. Figure 1 shows an
example of the questionary shown to a leisure survey.

Table 1. Stated Preference Survey Scenarios by Purpose: Leisure.

Variable Definition Variable Name 1 2 3 Scenarios 4 5 6
Cost of airfare from airport Al (€) AIRFARE (A1) 360 160 120 240 120 300
Access time to the airport A1 (min) ACCT (A1) 5 30 30 15 30 15
Access Cost to the airport Al (€) ACCOST (A1) 0 5 5 12 0 12
Cost of airfare from airport A2 (€) AIRFARE (A2) 360 240 240 160 300 160
Access time to the airport A2 (min) ACCT (A2) 90 75 75 60 75 60
Access Cost to the airport A2 (€) ACCOST (A2) 180 12 15 0 15 0

Table 2. Stated Preference Survey Scenarios by Purpose: Business.

. . ) Scenarios

Variable Definition Variable Name 7 8 9 10 1 12
Cost of airfare from airport Al (€) AIRFARE (A1) 300 360 160 80 80 240
Access time to the airport Al (min) ACCT (A1) 15 30 5 5 5 15

Access Cost to the airport Al (€) ACCOST (A1) 12 24 24 24 0 5
Cost of airfare from airport A2 (€) AIRFARE (A2) 120 80 360 300 80 120
Access time to the airport A2 (min) ACCT (A2) 75 90 90 60 90 60
Access Cost to the airport A2 (€) ACCOST (A2) 0 180 12 180 15 12

Airport Survey Continue Later  Exit & Clear

Assume you wish to make a national or European flight. You can make this flight from your local airport (Airport A) or from
another airport located about 100km away (Airport B). In this scenario, please consider the following characteristics of the
journey involved.

Leisure trip

Charcteristis | Arpon

Duration of journey 2 day journey

Access time to reach the airport (type of

access)

Cost of reaching the airport 0€

(someone takes

you to the airport)

Cost of flight ticket (type of airline) 24 € 120 €
(Low-Cost Airlines)  (Regular Airlines)

30 minutes (car) 75 minutes (car)

22¢€
(Airport Parking)

Number of transfers to reach destination
Each transfer involves 2 hours more on the
journey time and the need to check in luggage
in the case of a low-cost airline

Which airport would you choose? Airport A ¥ m

1 transfer Direct flight

Figure 1. Example of the survey for choosing between alternatives.
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To carry out the efficient design of the scenarios shown in Tables 1 and 2, a pilot
survey was used. The pilot survey was conducted with 49 users selected to show no
significant statistical bias in order to represent a wide range of travel behaviors. They were
presented with a series of hypothetical scenarios in an orthogonal design and asked to
indicate their preferences [40]. These preferences were analyzed to identify patterns and
trends in responses, and were used to inform the configuration of the scenarios in the
final survey. In particular, special attention was paid to variables that showed the greatest
variation in user responses.

The results of the pilot survey were used to derive appropriate priors for the efficient
design of the choice scenarios in the final survey. This process was carried out following
the methodology proposed by Rose and Bliemer [39] and was performed using the NGENE
software [41]. The findings from the pilot survey allowed us to design a final survey
that effectively captured the variation in user preferences regarding airport choice, which
in turn allowed us to develop a latent class logit model that accurately reflects these
choice behaviors.

The final survey was carried out in two cities located in the north of Spain. On the
one hand, the airport mentioned corresponds to the Seve Ballesteros airport in the city of
Santander, whose area of influence is around 280,000 inhabitants and, on the other hand, the
airport of Bilbao, which is located in an area of influence of around 900,000 inhabitants [42].
These airports are also connected by the Spanish state road network and the provincial
government of Bizkaia at a distance of 105 km by car. There is also a bus connection
between Santander airport and Bilbao city center with a journey time of 1 h and 30 min
and a cost of EUR 8 in 2023. To complete this connection, a transfer must be made at the
Bilbao bus station with a direct connection to the airport, taking 20 min and increasing the
cost by EUR 2.50. Finally, Table 3 shows the operational characteristics of both airports.

Table 3. Data relating to the two airports involved in the study.

Santander Bilbao
Pasengers per year 1,102,439 5,129,583
Number of flights (year) 11,258 44,919
Distance to city center (km) 5.6 12.8
Boarding gates 4 12
Boarding desks 8 36
Parking spaces 740 3596

4. Methodology

According to the theory of the latent class model (LCM), individual behavior is
influenced by both observable attributes and latent heterogeneity, which is determined by
factors that are not observed by the analyst [43]. This heterogeneity can be analyzed using
a model that incorporates discrete parameter variation. In this framework, individuals are
assumed to belong to a predetermined set of Q (q) classes. However, the specific class to
which each individual belongs, whether or not they are aware of it, remains unknown to
the analyst. The primary behavioral model used in this context is a logit model, which
allows for discrete choice among J; alternatives for individual i, observed in T; (t) choice
situations, as defined in Equation (1):

exp (¥}, 69)
21]11 exp (xz/‘t,jﬁq>

Pit/q(j) = = F(i,t,j/q) ey

The number of observations and the size of the choice set can differ across individual
respondents. In our case, the choice set is fixed to 3 alternatives and the number of obser-
vations is constant and is equal to 6 for each respondent. We assume that, given the class
assignment, the Ti events are independent. The assignment of classes, however, remains
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unknown. Let Hjq represent the prior probability of class q for individual i. Different
formulations have been utilized for this purpose, as mentioned in Hensher et al. [43]. One
particularly convenient form is the multinomial logit (MNL) model, which is illustrated in
Equation (2):
exp(z/0,)
Hiq:Q—/rqzlr-"rQr GQZO (2)
Z51:1 exp (Zieq)
In the model for class membership, the variable z; represents a collection of observable
characteristics or covariates that are included as factors. The log-likelihood (LL) is shown
in Equation (3):

InL = Zzlil InP; = Zzlil ln[ ;2:1 Hig (Htlel Pit/q)} &)

The methodology to implement a latent class logit model involves several key steps
based on the referenced studies [31,44-48]:

Step 1: Data Collection and Preparation: The first step in conducting a latent class
logit model is to collect data on the observed variables of interest. These variables can be
categorical or binary in nature. The data should be appropriately prepared, cleaned, and
organized for analysis.

Step 2: Latent Class Analysis: Latent class analysis (LCA) is applied to identify latent
classes or segments within the data based on patterns in the observed variables [45,49]. LCA
assumes that individuals within each latent class have similar preferences or characteristics.
The number of latent classes is determined through model fitting indices, such as Bayesian
Information Criterion (BIC) or Akaike Information Criterion (AIC) [43]. The LCA aims to
uncover the heterogeneity within the population and group individuals into distinct classes.

Step 3: Latent Class Logit Model Estimation: Once the latent classes have been
identified, a latent class logit model is estimated to examine the relationship between
the latent class membership and the choice behavior [43,44]. The latent class logit model
is a conditional logistic regression analysis that accounts for the heterogeneity among
individuals within each class. The probabilities of choosing different alternatives are
estimated based on the latent class membership and covariates.

Step 4: Incorporating Covariates: Incorporating covariates into the latent class logit
model allows for a better understanding of the composition of different latent class
segments. Covariates such as demographics, socioeconomic factors, or contextual ef-
fects can be included to examine their influence on the latent class membership and
choice behavior [43].

Step 5: Model Validation: Validation is crucial to assess the goodness-of-fit of the latent
class logit model. Various statistical techniques can be employed, such as assessing model
convergence, checking for statistically significant coefficients, parameter sign consistency,
and comparing different model specifications [46].

Step 6: Interpretation and Policy Implications: The final step involves the interpretation
of the estimated parameters and drawing policy implications from the latent class segments
and their characteristics. The results can provide valuable insights into understanding the
preference heterogeneity among individuals and inform decision-making processes.

As a novelty, unlike other studies, the logit model incorporates the option of not
traveling (A3). Incorporating this option is not trivial since its omission may bias the results
of the models by forcing the respondent to choose between one option (A1) or another
(A2), when option A3 is a very real option as shown, especially in the case of class 1 users.
Furthermore, both the design of the survey and the logit models incorporate a series of
variables that aim to study how the user’s travel behavior varies depending on certain
situations that may occur with a certain frequency, such as traveling with children, with a
partner, etc.



Aerospace 2023, 10, 703

8 of 14

5. Results and Discussion

The final questionnaire was completed by 393 respondents who answered the char-
acterization and four scenarios according to their travel purpose, so that the parameters
of the estimated model have been made with 1572 observations. This number is bigger
than the s-estimate (VALOR) provided by NGENE so assuming that priors are correct the
parameters finally used reached the 95% of confidence level of statistical significance.

The variables used and their coding within the model presented are described below.

AIRFARE (A1) = Cost of airfare from airport Al

AIRFARE (A2) = Cost of airfare from airport A2

ACCOST (A1) = Access cost to the airport Al

ACCOST (A2) = Access cost to the airport A2

NT (A1) = Number of transfers for departures from airport Al

NT (A2) = Number of transfers for departures from airport A2

LOWCOST (Al) = Dummy variable with a value of 1 if the flight in airport Al is
Lowcost and 0 otherwise.

PARTNER (A1) = Dummy variable that is 1 if traveling with a partner from the airport
Al and 0 otherwise.

O  PARTNER (A2) = Dummy variable that is 1 if traveling with a partner from the airport
A2 and 0 otherwise.

TPAID (A1) = It is worth 1 if on business trips from A1 airport the cost of the ticket is
paid by the company and 0 otherwise.

CON (A2) = Alternative specific constant of A2

CON (A3) = Alternative specific constant of A3

ACCT (A2) = Access time to the airport A2

CHILDREN (A2) = It is worth 1 if traveling with children from the airport A2 and
0 otherwise.

OFAMILY (A2) = It is worth 1 if traveling with other family members from the airport
A2 and 0 otherwise.

(CHONONGC) O O CHONONONONONGC

O

Table 4 gives the final description of the sample used in the study with a summary of
the 393 respondents.

The final estimated model (Table 5 and Figure 2) considers two latent classes as a result
of several estimated models with a variable number of classes. It should be noted that, of
these two classes, class 1 is the one with the highest probability of belonging (90%), while
class 2 has a lower probability (10%). In relation to the validation of the model, we can state
that the model fit is very high, achieving a fit of 0.542 (McFadden Pseudo R-squared), which
is very high for this type of model. Moreover, all the estimated parameters have consistent
signs, and most of them are statistically significant at more than 95% confidence level with
the exceptions of the parameters associated with the variables CHILDREN (A2) in class
1 and ACCOST (A1) and CON (A3) in class 2. This means that traveling with children
detracts from the usefulness of the choice of airport A2, but its effect is not appreciable,
and the same is true for the access time to the nearest airport A1, whose effect is also not
appreciable. The low statistical significance for the parameter CON (A3) indicates that for
those belonging to class 2, the alternative of not traveling is not considered at all or at least
does not depend on any relevant variable.
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Table 4. Summary of the main results of the user characterization survey.

Traveling Purpose Gender Age Occupation Number of Journeys Income Travel Mode
Full time 48%
<25 37% o,
<EUR 900/month agy,  Alwaysalome 4%
Part time 11%
25 34 8% 0-2 Journeys/year 63%
Normally alone 10.6%
Leisure 82% Female 56%
Occasional o . o
work 2% EUR 900-1500/month 19% With friends 23.7%
3544 20%
With couple 32.7%
Unemployed 3%
3-5 Journeys/year 23% EUR 1500-2500/month 20%
Student 29%
45-54 24%
With children 6.2%
House work 3% >EUR 2500/month 17%
Business 18% Male 44% With family 20.4%
55-64 9% >6 Journeys/year 14%
Pensioner 1%
No answer 20% With work 2.1%
>65 2% mates

Other 3%
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Table 5. Latent class logit model.

Variable Coefficent Standard Error z
Random Utility Parameter in Class 1
AIRFARE (A1) —-11.229 0.854 —13.150
ACCOST (A1) —24.501 5.911 —4.140
NT (A1) —1.393 0.139 —10.050
LOWCOST (A1) 0.943 0.219 4.300
PARTNER (A1) —1.504 0.428 —3.520
TPAID (A1) 0.609 0.264 2.310
CON (A2) 2.742 0.676 4.050
AIRFARE (A2) -10.718 0.981 —10.930
ACCT (A2) —0.048 0.008 —5.710
ACCOST (A2) —10.207 2.151 —4.750
NT (A2) —0.818 0.158 —5.190
PARTNER (A2) —1.480 0.442 —3.350
CHILDREN (A2) —0.400 0.335 —1.200
OFAMILY (A2) —0.453 0.204 —2.220
CON (A3) —-7.910 0.463 —17.070
Random Utility Parameter in Class 2
AIRFARE (A1) —6.891 3.673 —1.980
ACCOST (A1) —35.812 24.854 —1.440
NT (A1) —2.865 0.671 —4.270
LOWCOST (A1) 2.476 0.767 3.230
ACCT (A2) —0.019 0.009 —2.030
NT (A2) —0.889 0.458 —1.960
OFAMILY (A2) —1.693 0.807 —2.100
CON (A3) —0.988 0.692 —1.430
Estimated Latent Class Probabilities
P_Class_1 0.906 0.019 48.310
P_Class_2 0.094 0.019 5.020
Log likelihood function —791.67288
Restricted log likelihood —1727.01852
McFadden Pseudo R-squared 0.542
AIC/N 1038
Number of Observations 1572
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Figure 2. Standard error and |z| for variables in latent class (a) class 1 (b) class 2.

If we compare class 1 with class 2, we can compare both the signs of the common
parameters and their size. Furthermore, by comparing class 1 with class 2, we can see that
the only parameter that does not change its weight between the two classes is NT (A2). The
rest of the parameters significantly change their weight considering that some of them lose
50% of their value if we compare class 1 to class 2, such as AIRFARE (A1) and ACCT (A2),
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and others double their value such as ACCOST,(A1) NT(A1), and LOWCOST(A1). There
are other attributes that are no longer significant and others that end up influencing class 2
and 1, respectively. The parameter CON(A3) has a very large weight in class 1 and eight
times smaller weight in class 2, indicating that users belonging to class 2 have a much lower
disutility in choosing not to travel. In the case of the cost of airfare (AIRFARE (A1)), we
can see how the perception of the fare is much more negative for users belonging to class
1 (almost twice as negative); the same happens with the cost of access to the Al airport
(ACCOST (Al)) where, despite being larger in absolute value for class 2, it is not statistically
significant and also has a very large standard deviation. The number of transfers needed
to reach the final destination from Al is perceived more negatively by class 2 users than
by class 1 users, and furthermore, if the flight at Al is a low-cost flight, the probability
of choosing Al is higher for class 2 users than for class 1 users (more than twice as high).
The cost of tickets from airport A2 has a very similar weight to the cost for flights from
Al, but this parameter was not found to be significant (and was therefore eliminated) for
class 2 users.

The access time to airport 2 is twice as negative for users belonging to class 1 as for
those belonging to class 2. The number of transfers required to reach the final destination
departing from A2 is perceived in the same way regardless of the class, but it should be
noted that its value is less negative than that of NT (A1), which tells us that when traveling
from A2, transfers are perceived less negatively than when departing from Al.

Traveling with other members of the household is a disutility for choosing both
airports, but evidently the parameter is four times more negative if departing from the
more distant airport A2. Only for users belonging to class 1 does the PARTNER variable
turn out to be negative and significant for both A1 and A2 departures, which indicates
that traveling with a partner reduces the utility of choosing both Al and A2 airports. The
parameter TPAID (al) indicates that if traveling for work purposes and the trip is paid for
by the company, traveling from the nearest airport is usually chosen as an option.

Overall, if we differentiate between the two latent classes, we can conclude that
members who are more likely to belong to class 1 have a more negative perception of the
costs of travel (both airfare and access costs) and access times. However, those in class 2
perceive more negatively the number of transfers needed to reach the final destination from
airport Al and the fact of traveling with other members of the household from the more
distant airport. It seems that the users most likely to belong to class 2 are higher income or
business travelers, whereas class 1 is a class that unites most of the travelers who travel
for tourism purposes. What is demonstrated is that when traveling with a partner or with
other members of the family, there is a tendency to choose the nearest airport, and that the
presence of low-cost airlines is obviously an attractive factor in the choice of airport.

6. Conclusions

The main conclusion of this study is that we can identify two main classes of users,
with the probability of belonging to class 1 being 90% and that of belonging to class 2 being
10%. Despite this difference, as class 2 are a minority (10% of users), their behavior and
preferences can have a significant impact on airport and airline strategies. Class 2 unites
higher income users because of the lower weight they attribute to the cost of travel and the
cost of access to the furthest airport; these passengers may be less price-sensitive and more
attracted by factors such as comfort and efficiency [50,51]. This suggests that differentiation
strategies, beyond price, may be effective in attracting this segment of users. For these
users, the presence of low-cost airlines is an incentive to travel at the nearest airport with
double the weight of class 1 users. The number of transfers to reach the final destination
is curiously perceived more negatively if traveling from the nearest airport than from the
furthest airport.

Minimizing the number of transfers is therefore generally perceived as positive. For
class 2 users, traveling as a family from the furthest airport is perceived as a major disutility,
as well as traveling with children or a partner for class 1 users.
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Overall, it is clear from the results that in order to improve the competitiveness of
nearby airports, it is undoubtedly important to have low-cost airlines with as many direct
connections as possible and that these should be alternatives to the connections from the
furthest airport. Furthermore, it is important to bear in mind that airport size and parking
facilities are factors that can influence the perceived attractiveness of an airport as predicted
by authors such as Panou et al. [52].

Another important conclusion is that accessibility to both airports is crucial. It is not
only about improving access times, but also about reducing access costs, e.g., through
better connectivity with public transport. This underlines the importance of working
in partnership with public transport providers and local authorities to improve airport
accessibility as a policy to improve interconnectivity.

In relation to the perception of the number of transfers needed to reach the final
destination, in order to reduce the negative perception of the number of stopovers and
the correlated transfer time, it is important to improve the direct reciprocal connections
between the two airports, as it can help to use these airports for transfers between the
two airports. A good direct connection between the two nearby airports would not only
facilitate the transfer but also facilitate a mutual use as an arrival and/or departure airport
depending on the most convenient fares between destinations shared between the two
airports, thus creating a competition between the two airports that may favor lower fares.

Finally as a policy recommendation, based on the findings of our study, we propose
the following specific and practical recommendations for airport operators and transport
authorities: They should consider service differentiation, particularly the inclusion of
premium services to attract class 2 users, who prioritize comfort and efficiency over cost.
Encouraging the presence of low-cost airlines and the reduction of transfers by adding
more direct flights can increase the attractiveness of airports. Airport accessibility is
also essential, so it is vital to work together with transport authorities to improve public
transport connections and reduce airport access costs, such as parking. Finally, improving
direct connections between nearby airports can facilitate transfers and allow mutual use
as an arrival and/or departure airport, thus introducing healthy competition that could
lead to lower fares. These concrete actions can significantly improve airport choice and the
overall traveler experience and provide an interesting starting point as future research lines
to test the effect of user behavior by considering different policy actions resulting from the
proposals made.
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