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Abstract

The current handling of carry-on luggage inside the aircraft cabin has led to several issues such as inefficient boarding and disembarking
processes. Due to the number and size of current carry-on luggage, the boarding process has been slowed down due to aisle blocking and
luggage overcrowding in the overhead storage bins. To improve this situation, an automated cabin luggage system has been proposed. A
public survey has been conducted to explore the general passengers' perception of current carry-on luggage handling inside the cabin and
to identify potential rooms for improvement that can be catered by the automated cabin luggage system. The responses obtained from the
survey indicate that the current carry-on luggage handling does have several weaknesses that can be improved by the proposed automated

system.
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1. Introduction

Today, many people have increasingly chosen air transportation as
their travel mode. This situation can be principally contributed to
the rise of low-cost airlines, which has made flight services more
affordable to greater mass public. In Malaysia, the number of do-
mestic flight passengers has been on increase trend from year to
year, with more than 48 million passengers transported domesti-
cally in 2016 [1]. The local low-cost airlines like AirAsia, FireFly
and Malindo have been dominating the domestic flight market by
capturing more than 65% market shares in 2017 [2]. Nevertheless,
the increase in market demands also means that the level of mar-
ket competition between airlines has also risen up. To attract more
passengers to their flight services, most airlines have been looking
for ways to differentiate themselves from their competitors. Air-
line service quality is one of the most critical factors that will like-
ly influence airline selection [3] and some of the perceived im-
portant service quality attributes include ticket price, safety, seat
comfort, in-flight meals and others [4]. To this effect, there have
been studies and new system development to improve the current
flight services including reducing seating discomfort among pas-
sengers [5], offering automated in-flight meal and waste collection
services [6], and also improving the boarding process [7], just to
name a few examples. With regards to the latter, one of the main
reasons for delays in aircraft boarding process is the carry-on lug-
gage [8], which is of high interest in this study.

It is known that turnaround time is really important to the airlines.
As reported in Ref. [9], a major airline can save more than USD
50 million for a single minute reduction in the turnaround time for
across all of its flights. In addition, passengers would also highly
appreciate minimum waiting time and a smooth boarding process,
eliminating any potential cause for trip delays [10]. Although the
boarding process is only one of the components of the turnaround

time event set, which include other activities such as galley servic-
ing, cabin cleaning, aircraft refueling, cargo loading and others, it
is also the one that is relatively adaptive to change and modifica-
tion [11]. This means that other activities during turnaround time
event might not have many opportunities for process alteration or
change in comparison to the boarding process. The aircraft board-
ing rate these days is reduced to only nine passengers per minute,
a steep reduction from 20 passengers per minute back in 30 years
ago [12]. One of the reasons for this declining rate has been identi-
fied as the increased passengers' carry-on luggage. This is particu-
larly evident in recent years as many airlines start to increase their
charges for checked luggage, which has subsequently driven many
passengers to bring more and heavier carry-on items into the cabin
[13]. Several issues have been raised regarding carry-on luggage
effects on the efficiency of aircraft boarding process. Firstly, the
number and size of the carry-on luggage can influence the board-
ing process time due to aisle blockage caused by the time taken to
place the luggage in the overhead bins [14]. Secondly, distribution
of carry-on luggage is not even throughout the plane and some of
the passengers might have to store their luggage in the overhead
bins that are not at their assigned seating [15]. This overcrowding
of luggage situation can cause aisle blockage as passengers search
for available rooms in the other overhead bins to store their bags.
Last but not least, there have been instances when carry-on items
fall from the overhead bins during the storing of luggage. This can
slow down the boarding process and worst, can also cause injuries.
A conducted survey among flight attendants has shown that there
have been quite a number of occurrences where carry-on luggage
fell from overhead storage compartment and hit them, resulting in
some injuries [13].

To further improve the efficiency of the aircraft boarding process,
particularly in handling the carry-on luggage, an automated cabin
luggage system has been proposed. As indicated in Figure 1, this
system is expected to ease the aircraft boarding process by freeing
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passengers from having to bring their carry-on luggage with them
through the narrow aisle and then store them in the overhead bins.
This situation can speed up the process of getting the passengers
to their assigned seats and avoid any aisle blockage. In addition,
possibility of having accidents with falling carry-on luggage from
the overhead bins or lost items has also been eliminated with this
automated system since they are stored in a more secured place. It
is envisioned that the passengers' access to their carry-on luggage
can still provided at the automated stations during flight, though it
might be more restricted than in the current condition. The overall
mechanism for this automated system is under conceptual devel-
opment and findings from this study will help to establish design
requirements to be considered for the system.
Passengers enter the
aircraft cabin for
boarding process.

Bigsize or No
many carry-
on luggage?

Yes

A 4
Passengers go to
their assigned seat
“| with no aisle blocking

problem

Passengers get out of main queue
and store their carry-on luggage at
the automated storage station
located near the cabin door

Fig. 1: Operational flowchart of proposed automated cabin luggage system

2. The passenger survey

A public survey has been conducted among the Malaysian public
to establish the general perception of flying passengers with re-
gards to current carry-on luggage handling in the aircraft cabin. In
total, 521 people have participated in the survey, which is carried
out at several hotspots for aircraft passengers including the Kuala
Lumpur International Airport 1 & 2 and Sultan Abdul Aziz Shah
Airport. This is done to ensure a high relevancy of survey re-
spondents to the target participants, which are people who have
experiences in flying with commercial airlines. From the reported
Malaysian transport statistics, total number of domestic flight
passengers catered by airlines to and from the local airports is
estimated to be about 47,965,835 people in 2016 [1]. Taking this
as the total population size of the target participants for the con-
ducted public survey, subsequent statistical analysis results using
the collected data from a sample size of 521 roughly corresponds
to 95% confidence level with £4.29 confidence interval. This is
based on the standard calculation for sample size and confidence
level. Of the total 521 respondents, 55.5% are female and the ma-
jority of them are within the age group of 18 to 25 years old. More
details on the demographic of the survey respondents are present-
edin Table 1.

In general, apart from personal background of the respondents, the
distributed survey questionnaire is comprised of questions that are
related to their travel behaviour in using the commercial air
transport, their comments and suggestions with regards to the
current carry-on luggage handling and its potential improvements.

2.1 Air travel behaviour

When asked about their common purpose when choosing com-
mercial air transportation for travel means, majority of the re-
spondents indicated that their trips have been mostly for vacation.
The second most cited reason for flying is personal trip whereas
business travel is third on the list. On the other hand, when ques-
tioned about their frequent choice of airlines for the flight trips,

low-cost airlines with complimentary checked-in luggage are the
top pick, followed far behind by the low-cost airlines with no
complimentary checked-in luggage and also the premium airlines
with complimentary checked-in luggage. Furthermore, majority of
the respondents or 56.1% of them prefer to have only carry-on
luggage during their travel while 14% of them stated that they
usually have both carry-on and also checked-in luggage. A strong
75% of them believed that carry-on luggage should be allowed
inside the cabin, with only 25% of them are against it. Summary
of details regarding obtained responses for these questions are
presented in Figure 2.

Based on the collected responses in this section, it can be inferred
that most flight passengers tend to choose airline services based on
cheaper flight ticket prices. This is evident when low cost airlines
are consistently favoured against premium airlines, which usually
charge higher flight ticket prices. In terms of checked-in luggage,
most passengers prefer to have it as a complimentary service but
many low-cost airlines do not provide this service for free. The
preference to have complimentary checked-in luggage also indi-
cates that the passengers typically travel with many travel items,
which they tend to bring onboard into the cabin as their carry-on
luggage whenever they can to avoid extra charges. This notion is
in line with the strong support to allow carry-on luggage into the
cabin.

2.2 Perception of current carry-on luggage handling

With more passengers tend to carry a substantial carry-on luggage
into the aircraft cabin, their handling process becomes more im-
portant. From the responses obtained in the conducted public sur-
vey, 36.9% of the survey respondents stated that the current carry-
on luggage handling is not satisfactory while another 53.2% said
that the process could have been improved. This signifies a strong
dissatisfaction with their flight experiences regarding the carry-on
luggage.

The survey respondents have been asked to rate current handling
process in terms of seven aspects as shown in Figure 3. The rating
is conducted based on a Likert scale between 1 to 5, with 1 corre-
sponds to very dissatisfied while 5 refers to very satisfied. It can
be observed in Figure 3 that none of the evaluation aspects is rated
higher than 4, which indicates that the passengers are hardly satis-
fied with the current handling process. There are three criteria that
have been rated lower than rating of 3 in average: user-friendliness,
restriction on size and dimension of the luggage, and also safety of
the carry-on luggage while being stored in the overhead compart-
ment. The low dissatisfied rating for user-friendliness may be due
to some of the difficulties faced by the passengers in carrying their
carry-on luggage through the narrow aisle and lifting them up for
storage in the overhead bins.

Table 1: Demographics of survey respondents

Demographic characteristics Percentage (%)
nder

Male 445

Female 55.5

Age

Under 18 8.0

18-25 349

26-35 321

36 and above 25.0

Nationality

Malaysian 52.7

Non-Malaysian 47.3
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Fig. 2: Responses in travel behavior section of the survey questionnaire

Safety of the Itemsin
Storage

Damage Prevention

Accident Likehood

Aesthetic Design

Restriction on size and
dimension

Accessibility

User Friendliness

Fig. 3: Average rating given to current carry-on luggage handling

On the other hand, the restriction on the size and dimension of the
luggage means that some personal items might not be permissible
to be carried on into the cabin, causing difficulty to the passengers.
This also corresponds to the inability of some luggage or items to
fit into the overhead storage bins. Last but not the least, with lack
of security feature on the shared overhead storage bin, some of the
carry-on items can be easily accessed by other passengers onboard
and this creates a possible safety issue.

To further strengthen the impression that current carry-on luggage
handling could be improved, survey respondents have been asked
about their own experiences with regards to the carry-on luggage
handling. Table 2 details out several negative experiences that the
respondents have had during previous flight trips in relation to the

carry-on luggage handling. It is not surprising that the most com-
plaints are regarding aircraft boarding and disembarking processes,
where the aisle blocking instances tend to slow down the process
and cause the long waiting time. In support of previous comments
made for the low rating obtained in some aspects of current carry-
on luggage handling, the survey respondents have also indicated
that they do have issues with the storing of their luggage into the
overhead bins due to their height and the sharing of storage com-
partment with other passengers who can easily accessed their per-
sonal items. These are among some of the issues that need to be
considered and resolved by the proposed cabin luggage system.
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Table 2: Negative experiences regarding carry-on luggage handling

Scenario Percentage (%)

Difficult to store your carry-on luggage into the 41
overhead storage compartment due to height

price whereas more than 51% of them can accept the limited ac-
cess to their stored items.

Table 4: Approval of expected limitations for the automated system

Disturbed from your rest when other passengers 28
try to access their stored items in the overhead
storage compartment

Feel rather uncomfortable sharing the storage 32
compartment with other passengers due to their
accessibility to your personal items

Limitation Percentage Approval (%)
Small increase in ticket price 63.5

Limited size and dimension for carry- 12.1

on luggage

Limited access to stored items 51.4
Restriction of items that can be 24.2

brought onboard

Have to wait long to board and disembark from 57
the aircraft because of aisle blocking by other

passengers

Some items fell out from the overhead storage 5
compartment

Your items are either lost or damaged while in the 14

overhead storage compartment

2.3 Potential improvement of carry-on luggage handling

With their comments regarding current carry-on luggage handling,
the survey respondents are asked several questions on the potential
improvement that they would like to see implemented to the ser-
vice. When introduced with the idea of automated cabin luggage
system, more than 61% of the respondents think that it is a good
effort to improve the current carry-on luggage handling, with only
8% are not supportive of the idea while the other 31% are neutral
about it. When asked whether they are willing to pay higher flight
ticket price to have the automated system onboard, 83% of them
have given affirmative response with 52% mentioned only a slight
increase. Table 3 tabulates the calculated importance score based
on the ranking given by the survey respondents for several charac-
teristics that could improve the current carry-on luggage handling
on the automated system. In this case, the survey respondents are
asked to rank the characteristics based on their perceived im-
portance and the score is given based on the ranking. It is ob-
served that the allocated luggage capacity and the safety of stored
items are two most important considerations by the passengers.
This is very much in line with the comments on limitations of the
current carry-on luggage handling. On contrary, the aesthetic val-
ue of the system design is not a major concern for the passengers
as it has been the lowest ranked criterion for most survey respond-
ents.

Table 3: Importance score of criteria for automated cabin luggage system

Characteristics Score
Safety of stored items 2722
Allocated carry-on luggage capacity 2281
Strength of the storage compartment 1913
Accessibility to the stored items 1899
User-friendliness of the system 1490
Aesthetic value of the system 636

Furthermore, as should be expected, the implementation of auto-
mated cabin luggage system might cause some differences in the
way that carry-on luggage are being handled in comparison to the
current situation. The survey participants are asked whether they
are willing to compromise certain flexibility in order to have the
automated system onboard. Some of the anticipated design limita-
tions or constraints for the system are listed in the questionnaire
and the responses obtained are as tabulated in Table 4. It is shown
that the passengers are not ready to sacrifice luggage capacity or
the types of items that they can bring into the cabin, which is evi-
dent from the low approval responses. On the other hand, close to
64% of them are okay with the expected small increase in ticket

3. Conclusion

Based on the results of the conducted public survey, a few conclu-
sions regarding the carry-on luggage handling can be made. There
are indeed some rooms of improvement to increase the efficiency
of the process according to the given assessments and comments
by the survey respondents. The introduction of idea for an auto-
mated cabin luggage system can be said to be positively received
and several criteria for its design development have been estab-
lished from the survey responses. On the whole, the information
obtained from this survey study can be utilized to either improve
the current process or develop a new system for carry-on luggage
handling process.
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