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DATA-DRIVEN INSIGHTS:
ASSESSMENT OF AIRLINE ANCILLARY SERVICES

Steven Leon
Appalachian State University

Nizam Uddin
University of Central Florida

ABSTRACT
Airlines increasingly rely on ancillary service fees for revenue generation. As a result, many ancillary services
have been conceived and implemented. However, each customer does not desire to purchase every
ancillary service. This research examines the heterogeneity among U.S. international airline passengers and
their willingness to pay for assorted ancillary services. Antecedents to purchase intention and actual
purchase behavior were evaluated using Amazon Mechanical Turk for data collection. Our results show that
there are differences in airline passenger preferences when purchasing ancillary services on international
flights. The number of times a passenger flies in a year and the reason for travel are found to be consistently
significant. Occasionally, age and income are found to be significant.  These findings will be very useful to
airline marketing executives and could help to assure consumers receive the services they want at the price
levels they are willing to pay.

INTRODUCTION

Many organizations collected reams of data long
before big data and data analytics became all the
rage. Airlines for example, have amassed enormous
amounts of data. We could assume that these vast
amounts of data might lead company executives to
manage organizations better, attract more
customers, or increase revenue. However, a
common theme appears. Executive’s state that they
have plenty of data, though they acknowledge that
they do not know what to do with it all. Proponents
of data analytics suggest that insights garnered from
vast amounts of data lead to better decision-making,
though if it is difficult to know how to use the data,
then collecting vast amounts of data becomes
counterproductive.

Even though airlines collect very large amounts of
data about their customers and their ancillary
purchases, it cannot be assumed that they are
collecting the most useful data or that they are using
the data to their benefit. Airlines may be missing
opportunities to improve financial and operational
performance from the use of their data.

Ancillary service fees for example, have become a
popular revenue stream for airlines. After all,
baggage fees alone brought in more than $3.1 billion
for U.S. airlines in 2016 (USDOT Bureau of
Transportation Statistics, 2017).  Ancillary service
revenue are “revenues beyond the sale of tickets
and are indirectly seen as part of the travel
experience” (Wittmer, Gerber and Boksberger,
2012). These fees are considered non-ticket
revenues and are only paid when passengers choose
the service. Even though airlines have collected large
amounts of customer and ancillary service purchase
data, could these data bring more value to the
organization?

Ancillary services bring two areas of concern for
airlines. One, when airlines implement new ancillary
services, considerable amounts of resources are
allocated and two, passengers might not purchase
them. Therefore, airlines may be missing revenue
maximization opportunities and optimal resource
allocation by not providing appropriate ancillary
services or developing marketing and sales
strategies to account for the complexity of customer
choice drivers (Teichert, Shehu and von Wartburg,
2008). Consequently, it is important for airline
management to understand which ancillary services
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passengers are likely to purchase and which
passengers will purchase them. It is also important
to consumers that airlines price these services
appropriately and data can help airlines achieve this
goal as well.

We explore using passenger ancillary service choice
behaviors in a U.S. international network setting to
identify whether a better approach to implementing
and selling ancillary services can be identified.
Accordingly, we set out to answer two research
questions:

RQ1. Which ancillary services should
airlines sell and to whom should they sell on
U.S. international flights?

RQ2. Can airlines use intention to
purchase to predict if customers will
purchase ancillary services on U.S.
international flights?

The remainder of this paper is organized as follows:
literature review, research methodology, data
analysis and results, and discussion and conclusion.

LITERATURE REVIEW

Despite the prevalence and growing importance of
ancillary service fees, few academic studies have
examined the factors that lead to customers
purchasing ancillary services and their willingness to
pay fees for such services (Mumbower, Garrow and
Newman, 2015). Ancillary services are a relatively
undeveloped academic research area and more
research in this area could be done (Espino, Martiìn
and Romaìn, 2008; Ødegaard and Wilson, 2016).

Stated choice experiments have been a popular
research methodology for a majority of the
previously conducted airline ancillary service studies
(Espino, Martiìn and Romaìn, 2008; Martin,
Romaìn and Espino, 2008; Balcombe, Fraser and
Harris, 2009; Chen and Wu, 2009; Correia,
PimpaÞo and TaÞo, 2012; Wittmer and Rowley,
2014). While these studies provide insight into how
customers may behave in actual purchase situations,
these studies have some limitations. One, they limit
the number of attributes and levels in the experiment

because increasing them greatly increases the size of
the experimental design. Consequently, they limit the
number of insights that can be found surrounding
passenger heterogeneity. Two, stated choice
experiments ask passengers at the time of booking
travel, which airline would they choose given a set
of attributes. However, a key component that is not
identified is whether a passenger would purchase or
intends to purchase a particular ancillary service.
Fourth, these studies omit actual purchase behavior
of ancillary services. Fifth, each of these studies was
narrowly focused on a particular route, specific
region, or type of airline and did not include the
U.S. airlines. Thus, generalizability of their results
could be a concern.

Two other ancillary service studies examined airline
seating. Lee and Luengo-Prado (2004) compared
business and leisure travelers and their willingness to
pay for additional legroom on two U.S. legacy
airlines and Mumbower, Garrow and Newman
(2015) investigated influential factors that led airline
customers’ purchase of premium coach seats at
JetBlue Airlines.

Lastly, two studies took a descriptive approach of
examining ancillary revenue. Garrow, Hotle and
Mumbower (2012) provide a review of product
unbundling trends that have occurred in the U.S.
airline industry, whereas O’Connell and Warnock-
Smith (2013) provided an account of international
passengers’ acceptance of ancillary fees. Though
these studies are important and provide insights into
ancillary services, they do not seek to understand
antecedents to passengers’ intent to purchase or
actual purchase behavior.

While there appears to be a need to add to the
airline ancillary services stream of research, this
paper strives to make several research
contributions. First, we provide a comprehensive
analysis of which ancillary services customers are
willing to purchase by exploring U.S. international
airline passenger heterogeneity and purchase
intentions. Second, we add to the limited ancillary
service research in the United States market. Third,
our research is not narrowly restricted to leisure or
business travelers, low cost or legacy carriers, or to
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a particular route or airline. Thus, our results are
generalizable. Last, and most importantly, we
provide an illustration of how data insights can lead
to better operations and financial performance for
airline organizations.

RESEARCH METHODOLOGY

This research includes three separate analyses as
shown in Figure 1. We follow the approach by Leon
and Uddin (2017). In their study, they examined
ancillary services in the U.S. domestic airline
industry. This study extends their work to the
international sector.

Model 1 and 2 are used to answer RQ1, which
ancillary services should airlines sell and to whom
should they sell on U.S. international flights? Model
3 helps to answer RQ2, can airlines use intention
to purchase to predict if customers will in fact
purchase ancillary services on U.S. international
flights.

Model 3 is guided in part by the Theory of Planned
Behavior (TPB). Fishbein and Ajzen (1975) suggest
behavior can be predicted based on the intention to
perform the behavior. TPB views behavioral
intention as the immediate source of behavior. The
stronger the intention, the more likely the behavior
will be performed. Further, TPB has been used
previously to explain behavior in the transportation

domain (Bamberg, Ajzen and Schmidt, 2003;
Chaney, Bernard and Wilson, 2013; Schniederjans
and Starkey, 2014; Chen et al., 2016). If intention
to purchase can predict if customers will purchase
ancillary services, then airlines do not need to rely
on actual purchase data, providing airlines the
freedom to collect intention data from various
sources.

Data Collection Instrument
An online survey was developed using items from
previous research articles. Non-substantive changes
were made to the survey after it was pretested on
several subjects who would be typical survey
respondents.

The categorical independent variables used for
Model 1 and 2 are shown in Table 1. Usage
frequency and number of trips have been widely
used in previous studies (Harris and Uncles, 2007;
Balcombe, Fraser and Harris, 2009; Leon and
Uddin, 2017). The respondents were asked, on
average, how many times they fly on domestic flights
(DF) per year. Categories included 0, 1-2, 3-5, and
more than 5 times. The reference category is more
than 5 times. Respondents were also asked, on
average, how many times they fly on international
flights (IF) per year. Categories included 0, 1-2, and
more than 2 times. The reference category is more
than 2 times.
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Trip purpose, age, gender, and total annual
household income were included in previous studies
and were included in this study as well (Harris and
Uncles, 2007; Balcombe, Fraser and Harris, 2009;
Leon and Uddin, 2017). Survey respondents were
asked to select one: On most occasions, I am a
(business or leisure) traveler (TP_B and TP_L).
Leisure traveler is the reference category. Age was
divided into two categories: born in 1981 (AGE_B)
and earlier, and born in 1982 and later (AGE_A)
(Pew Research Center 2011). The split in years was
done to group Generation Y/Millennials into one
group and to group earlier generations into another
one. Since there is great interest in understanding
Millennial behavior, this split was deemed most
appropriate. The reference category is 1981 and

earlier. The reference category for gender (GEN) is
male. Total annual household income (INC)
contains five categories, whereas more than
$120,000 is the reference category.

The dependent variables are displayed in Table 2.
For Model 1, respondents were asked to answer
13 behavior items related to actual purchases of
various ancillary services on international flights.
Behavior is a categorical dependent variable. An
example of one of the 13 behavior items in the
survey is, “On a past international flight, I have paid
extra airline fees for an aisle seat. Yes, No, Not an
Option.” Each of the 13 behavior items is listed in
Appendix A - Table A.1.
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Respondents were also asked to answer 13
intention items related to their intention to purchase
various ancillary services on international flights.
Intention is a metric dependent variable for Model
2. Intention is used again as an independent metric
variable for Model 3. An example of one of the 13
intention items in the survey is, respondents were
asked using a five-point Likert scale anchored by 1
= Definitely Would Not and 5 = Definitely Would,
“When I travel by air, I would pay extra fees for—
an aisle seat.” Each of the 13 intention items is listed
in Appendix A Table A.1.

Data Collection Process
Sample data were collected from Amazon MTurk in
October of 2015 over a four-day period. Amazon
MTurk has been shown to be a viable data
collection source used to obtain high-quality data
economically and quickly, and where data obtained
are at least as reliable as those obtained through
traditional methods (Buhrmester, Kwang and
Gosling, 2011; Germine et al., 2012; Holden,
Dennie and Hicks, 2013). Researchers from diverse
domains such as health (Boynton and Richman,
2014), retail (Munzel, 2016), transportation (Krupa
et al., 2014; Winter et al., 2017) and tourism

(Dedeke, 2016) have used this approach for
collecting data. To ensure completion of the survey
and lessen the likelihood of duplicates, $.20 was
offered to respondents who completed the survey in
full and to assure that surveys from the same IP
address would not be counted.

DATA ANALYSIS AND RESULTS

The original survey collected data for two studies,
one study concentrated on domestic flights of U.S.
airlines and the second study concentrated on
international flights of U.S. airlines. This study was
aimed at airline passengers who have flown at least
one international flight that had either departed or
arrived in the United States. The original sample size
consisted of 525 responses. Eight responses had
identical IP addresses and were removed from the
analysis. Eliminating these responses reduced the
possibility of duplicate responses or responses that
were intentionally altered to collect the cash reward.
Incomplete surveys were also removed from the
analysis. Further, if the respondent did not fly at
least one international flight, their responses were
removed from the analysis. In addition, if
respondents answered that they did not have an
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option to purchase ancillary services on their flights;
their responses were removed from the behavior
model analysis. The net sample size resulted in 300
useable responses available for behavior data
analysis (Models 1 and 3) and 376 useable
responses available for intention data analysis
(Model 2).

Tables 2 and 3 summarize the responses and the
variable coding. Table 2 indicates that airline
passengers show a higher intention score to
purchase onboard Wi-Fi, onboard meals, and extra
legroom though these scores are not particularly
high. Other ancillary service intention scores are
even lower. This would suggest that ancillary
services are not widely popular among passengers.
This is corroborated by airline passengers actual
purchase behavior of ancillary services.

The intention survey items show good reliability with
a Cronbach’s alpha reliability coefficient of 0.92
(Nunnally, 1978). Since independent and dependent
variables were collected from the same survey
instrument, a number of steps were taken to
minimize the occurrence of common method
variance. The survey was developed and
administered in accordance with the
recommendations from Podsakoff et al. (2003).
Careful attention was given to the order and position
of the survey items to create temporal distance. In
addition, the independent and dependent items were
displayed in different formats, using five-point Likert
scales and dichotomous rating scales. Harman’s
single-factor procedure was also conducted and it
was found that a single factor accounts for less than
the majority of the variance at 39.67% (Podsakoff
et al., 2003). Using separation, scale differences,
and statistical methods provides added confidence
in our research findings.

Model 1 Behavior Results
The dependent variable behavior represents the
choice between “Yes, I bought the ancillary
service,” and “No, I have not bought the ancillary
service.” This is modeled using logistic regression,
which is an acceptable method of analysis when
modeling discrete choice behavior and is commonly
employed when studying choice behavior. It

facilitates the understanding of individual purchases,
provides predictions, and includes characteristics of
consumers and their behaviors (Harris and Uncles,
2007). We use the same approach as Leon and
Uddin (2016) and Leon and Uddin (2017) did in
previous studies that modeled behavior antecedents
directly using logistic regression.

We find the probability of selecting “Yes, I bought
the ancillary service,” using the general formulation
(1), where K is the number of independent variables
in the equation.

(1)

Thirteen (13) binary logistic regressions, one for
each ancillary service, were conducted with the
results shown in the Appendix - Table A.2. The
column labeled Reciprocal of Odds Ratio exists to
show the reciprocal of the Odds Ratio when the
Odds Ratio is less than one. This helps to show
which variables are most prominent and provides a
more intuitive meaning of the results with less room
for misinterpretation.

Age, the number of times a traveler flies domestic
and international flights in a year, type of travel, and
to a lesser extent, income are found to be significant
factors. For example, the odds of fliers who were
born in the years 1982-2000 choosing to purchase
onboard TV on international flights over not
purchasing Onboard TV on international flights is
1.865 times than that of those fliers born in 1981 or
earlier. Likewise, the odds for purchasing onboard
movies are 1.707 times and the odds for purchasing
mobile tablets provided by airline are 2.883 times
than that of the older travelers.

The odds of business travelers choosing to purchase
an aisle seat on an international flight over not
purchasing an aisle seat on an international flight is
2.786 times than that of leisure travelers. Similar
results are seen for extra legroom, reserved seats,
seat front of airplane, priority deplaning, and
reserved overhead space.
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The odds of those travelers with income of less than
$25,000 choosing to purchase reserved overhead
space on an international flight over not purchasing
reserved overhead space on an international flight is
3.176 times than that of those travelers with income
levels of more than $120,000. The odds of those
travelers with income of less than $25,000 choosing
to purchase priority deplaning on an international
flight over not purchasing priority deplaning on an
international flight is 2.365 times than that of those
travelers with income levels of more than $120,000.

Model 2 Intention Results
SAS Proc GLM (General Linear Model) was used
to identify significant independent variables as they
relate to the continuous dependent variable intention
to purchase. Since each of the independent
variables is categorical, GLM is an appropriate
analysis method. GLM has become a popular
means of estimating ANOVA and MANOVA
models because of its flexibility and simplicity in
model design (Hair et al., 2006).

GLM analysis was conducted 13 times, one for
each ancillary service. The results of the analysis,
including Least Square Means (LSMeans - SAS
keyword) and significant differences between air
traveler characteristics when the dependent
variables are intention to purchase ancillary services
are displayed in Table 3.

The number of times a traveler flies on domestic and
international flights in a year is significant. When
domestic fliers were asked about their intention to
purchase ancillary services on international flights,
there were differences in fliers purchase intentions of
aisle seats, extra legroom, and priority boarding,
onboard TV and onboard Wi-Fi. There were no
significant differences between domestic flyer
purchase intentions on international flights for
window seats, priority deplaning, reserved overhead
space, meals, movies, and tablets.

When international fliers were asked about their
intention to purchase ancillary services on
international flights, there were differences in fliers
purchase intentions of window seats, seats in the
front of the airplane, priority boarding and

deplaning, reserved overhead space and mobile
tablets provided by the airline.

Trip purpose is also a significant factor. When
travelers were asked about their intention to
purchase ancillary services on international flights,
business travelers were more intent to pay for an
aisle seat, seats near the front of the airplane,
priority boarding and deplaning, reserved seats, and
overhead space than leisure travelers. While there is
no difference in the purchasing intention for extra
legroom, window seats, meals, movies, TV or Wi-Fi.

Age, gender, and the level of income were not found
to be significant factors, thus there is no difference in
the purchase intention between fliers from different
age or gender groups, or income brackets.

Model 3 Intention - Behavior Results
Intention is the single independent metric variable
and behavior is the binary dependent variable. This
is modeled 13 times, one for each ancillary service,
using logistic regression (Ajzen, 1991; Ajzen and
Driver, 1992)

These models seek to understand whether or not
the choice behavior of purchasing ancillary services
for international flights can be predicted by a
respondent’s stated intention to purchase the
ancillary services. Thirteen binomial logistic
regressions were conducted with behavior
representing the choice of “Yes, I bought the
ancillary service,” or “No, I have not bought the
ancillary service.”

From the previous equation (1), we reduce K to
equal one (1) independent variable , where  is the
intention score. Given the intention score, we are
determining the probability of selecting “Yes, that a
passenger will purchase the ancillary service” using
the general formulation in equation (2).

(2)

The results of the 13 binary logistic regressions are
shown in Table 4 and indicate that intention may
indeed predict behavior.
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For each of the 13 international ancillary service
models, intention is significant, thus as the intention
score increases, fliers tend to purchase the
respective ancillary services. For example, one-unit
increase in a flier’s intention to purchase an aisle
seat on an international flight will increase the odds
of choosing to purchase an aisle seat over not
purchasing an aisle seat by approximately 143%
(odds ratio = 2.425).

Model Validation We tested the prediction
accuracy of Intention – Behavior probability model
(Model 3) by comparing the predicted outcome
with the actual outcome using the Brier score. The
Brier score is a measure of the deviation from a
perfect model fit (Bukszar, 2003).

The Brier score in equation (3) is the mean squared
error of the probability forecast and is a measure of
forecast accuracy. It was first introduced by Brier
(1950) and is frequently used to examine forecast
accuracy (Bukszar, 2003; Brozyna, Mentel and
Pisula, 2016).

(3) Brier Score = 2

Where {\displaystyle f_{t}}P(B) is the probability
that was forecast, B is the actual behavioral

outcome of the event at instance t and N is the
number of forecasting instances. The score is
reported between and including 0 and 1, where a
lower score is better. Zero implies a perfect
prediction.

Using the general probability equation (2) a
determination of the probability of “Yes, that a
passenger will purchase the ancillary service” is
made.  is , where B is behavior and is either 0 or 1,
are coefficient estimates derived from the sample
data, and X is the intention score. The Brier score
results, displayed in Table 4, are low implying that
the prediction models developed using the sample
data are reliable.

DISCUSSION AND CONCLUSION

This study comprehensively examined a number of
airline ancillary services and factors that may
influence the purchase of them on international flights
to or from the United States. In the investigation of
ancillary services, we answered: 1) which ancillary
services should airlines sell and to whom should they
sell on U.S. international flights, and 2) can airlines
use intention to purchase to predict if customers
will purchase ancillary services on U.S. international
flights.
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As with the finding in Leon and Uddin (2017),
answering these questions has several managerial
applications. First, the findings can assist airline
management in developing current and prospective
ancillary services. Second, the findings can assist in
developing associated sales, marketing, and training
strategies, leading to increases in revenue. Taking a
keen approach to sales and marketing efforts
toward customers who are most likely to purchase
ancillary services, airlines can increase revenue and
reduce the risk of new ancillary service
implementation.

Such a pointed approach enables a better
understanding of the passengers’ traits that lead to
ancillary purchases, and which ancillary services
customers are willing to purchase. Generally though,
passengers are not fond of purchasing ancillary
services in the first place. However, compared to
the U.S. domestic airline study by Leon and Uddin
(2017), this study found that passengers on
international flights have higher intention scores.
Thus, international passengers are more likely to
purchase ancillary services on longer flights. This
study also found that the number of domestic and
international flights a passenger flies in a year and
trip purpose were significant factors when examining
intention to purchase ancillary services. Moreover,
the significance of these factors change based on the
ancillary service in question. Thus, some passengers
show a clear preference for certain ancillary
services.

When actual ancillary service purchase behavior
was investigated, this study found that, the number
of domestic and international flights a passenger flies
in a year, trip purpose, and to a lesser extent income
levels and age, were significant factors. Our results
show that gender is not a significant factor in
predicting intent to purchase or the actual purchase
of ancillary services. In their daily lives, Generation
Y/Millennial behave differently than older
generations in many ways. However, we found that
this is not true in the case of purchasing airline
services.

If passengers are grouped together and asked which
ancillary services they have purchased or are likely

to purchase, onboard meals, onboard Wi-Fi, and
extra legroom rank higher than others. However,
without taking the analysis further we lose some of
the heterogeneity among passengers, and airlines
might be leaving money on the table. For example,
passengers who have flown more than five domestic
flights in a year are more likely to purchase extra
legroom and Wi-Fi than those who have flown
fewer flights. Moreover, while paying extra for aisle
seats, seats in front of the airplane, and reserved
overhead space does not appear high on the list of
ancillary purchases, passengers who have flown
three or more domestic flights or two or more
international flights are more likely to purchase these
ancillary services.

Given these insights, airlines now have a path to
increasing revenue per passenger by narrowly
focusing on which passengers are most likely to
purchase a specific ancillary service. Airlines can
provide information and training to front line
employees such as gate and reservation agents, and
flight attendants in the identification of more likely
buyers, and sales techniques where they can offer
the most relevant ancillary services, at the
appropriate time, and to the most appropriate
customers.

This study also supports the belief that intent to
purchase ancillary services predicts actual purchases
behavior of ancillary services. This is important
because it provides an opportunity to reduce the
risk of implementing new ancillary services. If
airlines survey customers and non-customers about
their intention to purchase certain ancillary services,
the airline gains valuable information about whether
passengers will purchase the ancillary service, prior
to any significant investment or asset allocation.

This study followed the same approach as Donald,
Cooper and Conchie (2014), Stran et al. (2016),
and Leon and Uddin (2017) where intention and
behavior were measured at the same time.
However, a longitudinal study could reaffirm our
results. Additionally, potential studies could include
other factors that might influence ancillary purchases
such as traveling in groups or families, or whether
passengers are frequent fliers or not.
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