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Abstract 
Airports worldwide have changed for the worse since the pandemic, with one majorly affected area 
being user experience at the airport. User experience at the airport covers many areas, with their 
being no one solution to all the problems. So this report looks into one area of user experience at the 
airport, which is luggage. The goal is to improve one small aspect of user experience at the airport 
to chip away at the problems the pandemic has caused and problems that predate the pandemic.  
 
The majority of the research on user experience with luggage is based on tracking the luggage. 
So this report will look into luggage tracking and see if there is any viable gap in the research 
and to branch away from the literature and explore other aspects of user experience with 
luggage such as sizing and mobility and explore those areas to fill in those areas of research.   
 
The research of this report will look into key aspects of the user’s experience with luggage through 
interviews and surveys with research conducted on areas of interest such as tracking, sizing and 
mobility of luggage. 
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Introduction
At the beginning of the decade, the world faced a new reality which was the pandemic. The 
pandemic forced every industry to change or adapt to these new conditions with no more so 
than aviation. Aviation has never experienced something of this scale, with even 911 being 
a blimp on the graph compared to how the pandemic has affected the industry. With IATA 
stating that ‘This is the most profound de-connecting of modern society since World War II”.   
  
One of the effects of the pandemic is user experience at the airport, with many people 
surveyed finding this new reality at the airport depressing and sterile with little to no 
interaction. The pandemic also has exacerbated pre-pandemic problems making them a worse 
experience for the user.  
  
User experience at the airport covers a huge range of areas and touchpoints, with airports 
being “ecosystems of cocreated services” (Krall, 2015). When looking into the aspects of 
user experience at the airport, Ben Krall conducted a UX talk where towards the end, he got 
questioned if he investigated users flying into the airport. This included immigration and 
luggage pick up, to which he responded that he did not have access and did not know. The 
fact that he did not research this area is what led to the research on luggage. 
 
This report aims to investigate aspects of luggage, how users interact with it at the airport, 
and how it affects their experience. This involves aspects of tracking the luggage and what 
benefits it has for the users and the airline industry, aspects of the user’s interaction with 
existing luggage itself, and how luggage can be revised to improve the user’s experience when 
travelling.  
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User experience at an airport can mean so many different things and areas; simply putting 
it, “airports are ecosystems of cocreated services” (Krall, 2015). Emphasis on services as all 
aspects of airports are services, and the most common theme when it came to user experience 
with these services at the airport is time. Every service aims to move a person to the next point 
as fast as possible, and most interventions are focused on advancing the passenger to the next 
step quicker. When it comes to the airport, they want to move people through the first stages 
of the airport to get the user to the money-making areas, the shopping area. Airports also see 
speed as more people going through the airport with each person equalling more money. 
Yet this isn’t true “you can spend 5 hours inside the airport and not spend a cent, and this is 
because all the shops a closed at night” (Krall, 2015).  
 
Airports aren’t the only factor wanting to speed up the process when it comes to time, as the 
user also wants to speed up the process for another reason. This reason is time sensitivity, as 
the risk of missing the plane plays a massive factor in the user experience. Knowing there is 
a possibility of missing a plane pumps up the stress making each stage of the Airport more 
intense. There is no user who has high time sensitivity and high engagement Figure 1. “People 
who care about efficiency are the same people who don’t want to be in the airport”. (Krall, 
2015).  
 
This shows that no user likes waiting in line or waiting for something. They always must 
be doing something that is engaging for them. In Houston, Texas, the Airport was getting 
complaints about waiting at the baggage claim. The Airport increased the number of baggage 
handlers working, but they were still getting complaints. So instead of improving the service 
or making it faster, or reducing the wait time, they “moved the arrival gates away from the 
main terminal and routed bags to the outermost carousel” (Stone, 2012). This reduced the 
complaints to zero. So, like what Ben Krall has stated that time sensitivity and engagement are 
highly linked. Time goes faster when the user is preoccupied or engage with something else 
when waiting.   
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Fig: 1 (Krall, 2015).  
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When it comes to user experience and luggage, a vast majority of the literature is focused on 
the tracking aspects of luggage and having more comprehensive knowledge of where it is. 
There is a general direction towards an “interactive bracelet that communicates with the RFID 
system by means of a database application” (International journal of research, 2014). Luggage 
tracking is not just for users benefit but more so the airline industry itself as “in 2017 7.3 luggage 
per 1000 passengers were not delivered properly due to mishandling, exchanging luggage 
between passengers or security inspections” (PIC, 2017). This number of 7.3 luggage per 1000 
passengers sounds like nothing in the grand scheme, but when taken into account that pre-covid 
19, there was a total of 4.5 billion people flying, which turns this small into 25.4 million lost bags.  
 
So, giving the user more information and useful features may seem like it is for the 
user. However, it is more for the airport as most of the literature is adamant about 
tracking lost luggage, which makes sense for literature to investigate as lost luggage 
cost the airline industry $2.5 billion, which is a huge opportunity to solve. Due to the 
opportunity, the concept of tracking luggage is already in the development stage where 
versions of luggage tracking already exist with many concepts on how it should work.  
 
There is room for improvement, though, as even with these new developments, lost bags at the 
airport have not decreased by a major factor, with lost bags per 1000 in 2018 being 5.69 and 
2019 being 5.60 (SITA, 2020), which is not much of an improvement showing the stagnation. 
The most significant factor of mishandled bags is delayed bags which accounts for 75%, with 
stolen bags only accounting for 5% (SITA, 2020), which shows that tracking for the user will only 
tell them that it is delayed. The 75% of delayed bags can also be broken down into factors. The 
most significant 3 are Transfer mishandling, Ticketing error/Bag switch/Security/Other and failure 
to load, which can be improved by a tracking system that would benefit both airport and user.  
 
Due to this being the main problem with luggage, it has dominated the research on luggage at 
airports. With this being the obvious direction to go in, it is also the most predictable direction. 
This direction is the most treaded at the current moment and has the least potential as the final 
product would just be crammed with the most recent technology and would offer little when it 
comes to designing. Meaning the direction should be found through researching users and their 
relationship with luggage at the airport and how it could be improved. 

Luggage transportations at the airport are primarily done via luggage wheels and trolleys 
with few other options. Luggage wheels are acceptable for short distances and one bag, but 
“Huge airports take specifically take considerable time and effort for the traveller to walk 
from the arrival gate to the departure gate, especially when carrying heavy luggage”(al Enezi, 
2021). Trolleys are not the best solution either as they have some shortcomings as well, with 
“passengers often use luggage trolleys to carry their luggage to departure gates when they 
leave and also to a transportation hub when they arrive”(Wang, 2021).  
 
Smart trolleys have the potential to do a wide variety of tasks for the user and the airport, with 
the most basic one being an “autonomous luggage trolley collection system”(Wang, 2021). 
The only current autonomous luggage pickup systems have been trialled away from users as 
luggage drop of zones where the “FLEET vehicle picked up the bag and dropped it off on the 
corresponding transfer belt” (Staff, 2019). FLEET is in the early stage, with the robot being 
more akin to a factory robot than a user-friendly one. There is an opinion in the literature of 
an automated luggage system. Still, most of the suggestions in the reports are small in scope 
when it comes to what they can do for the user. 

User Experience with luggage

User travel expirnce with luggage
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Research 

Phase one was to get an idea of which areas user experience as the airport to investigate. This was 
mostly done through the deployment of semi-structured interviews with a flight and a researcher 
who conducted their PHD on user experience at the airport. This was deliberately structured as 
to allow the focus on a small and manageable area of research instead of the whole spectrum of 
user experience at the airport. These interviews were also supported with two surveys conducted 
on flight attendants, ground crew, and recent flyers at the airport to focus research on specific 
areas of the airport.

Phase two was to identify critical aspects of luggage that the literature review could not fulfil 
due to it lacking or not existing in a helpful way. These surveys were conducted on frequent and 
recent flyers and were done through structured surveys, which allowed for the collection of data 
and information. Phase two also lead to the first series of concepts for the design.

Phase three focused on pinpointing what aspects of the product the users needed and did not 
want, which helped develop the concept interactions and round out the final concept when it 
came to what the users need. This was conducted through 2 surveys on recent and frequent 
flyers.  

Surveys and Interviews

Interviews with: 
Flight attendant
Person that did a PHD on user expeirnce at airport 
Survey: 
Flight attendant 
Flyers 

Interviews with: 
Recent flyer
Survey: 
Frequent flyer
Recent flyer
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Luggage Tracking 

The majority of Luggage tracking at airports is done through RFID (Radio-frequency identification), 
with the rest is done by simple barcodes, with both being done through the tags put on bags. 
This system is not perfect, with 5.6 bags out of 1,000 being mishandled (SITA, 2020), which does 
not seem to be many until it is put in the grand scheme of 4.5 billion people flying pre-Covid 
2019. Once the total passengers, this small amount means 25.4 million bags are lost, which cost 
the airline industry 2.5 billion.
  
Many products have come to solve this problem for the airlines, with many of these products 
offering some new features to the user as to put the cost of the product on the user instead of 
airline. Many of these products fail due to not appealing to the user or airline, with the most 
successful, such as BAGTAG failing due to not getting enough airliners on board. Many of these 
trackers fail due to costing too much and offering too little shown in fig 2 to the user for it to be 
worth buying, with many now being dead. 
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Fig 2
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Luggage Sizing  

Airports are some of the most controlled and organised places in the world, with the key goals 
being efficiency and speed. There is no better example of this than the luggage that travels 
around the world with the user. Carry on luggage has the same story as the user, but check-in 
luggage goes through a series of events that make it a more travelled item than the bag’s owner.

The system that carries luggage must take into account all the sizes, shapes and weights of all 
these different items, and during this process, the bag can become lost or get damaged. The 
items within the luggage can become crushed and reorganised, with items inside the luggage 
getting damaged.

There is a lot of literature and reports on lost luggage at airports and tracking it. However, there 
is a substantial absence of literature on the other topics on luggage, which has the core of this 
research to question other aspects of luggage.       

Luggage comes in a wide variety of sizes and weights, with there being no consistent size, but 
luggage can be put into two main categories carry on and check-in. Check-in luggage must fit in 
an overhead storage area, and so most airlines only have a maximum size which was consistent 
among 20 airlines, with fig 5 showing the most common size. Check-in is vastly different, with it 
just being a big space in the plane where it is all chuck in. There was not a consistent size, but a 
maximum total size with fig 3 showing it and unlike carry on, there was a wide verity of maximum 
sizes with the mode being 158cm. Weight for check-in is just a mess that depends on the trip 
with no consistent sizing among the airlines.

Mode size of carry on luggage 

56cm

23 cm
36cm

Carry on

Mode 108cm 
Total measurments cant exceed 108cm 
40+40+28=108cm

Max 
1-108cm

Max 1
-108cmMax 1-108cm

Check in
Fig 3
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Analysis & Findings

A small number of interviews were conducted early and mid-way through, and they were not useful 
and did not give the information needed to further the research. An early interview was conducted 
on a flight attendant, and the atmosphere was one that matched the industry’s current situation, 
which is quite depressing. The mid-interview conducted on a frequent flyer was incredibly similar to 
the surveys conducted and took ten times as long as the surveys.  
 
A tremendous amount of useful research came from surveys as the product intervention is focused 
on a wide group of users which allowed for a remarkable amount of information to come from 
the users. The analysis of the data was done through the revision of surveys and the finding of 
keywords and phrases about the issue of luggage. The use of surveys also allowed for the making 
of questions that would automatically make graphs and charts on the issue, which allowed for the 
quantification of the data to be done quickly and easily.  

The surveys aimed to investigate the user’s needs and see their luggage experience at the airport. 
Through that, a varied amount of results came back on it, with a majority of them being expected 
with parts of the luggage braking which will be addressed, yet there was also new information on 
luggage size. When asked what size luggage the user takes when flying, they answered with sizes 
as expected, but some responses gave an intriguing answer which was not a size but a response of 
“Depends on how long the trip is”. This opened a whole new way of looking at luggage as users 
see luggage in set sizes, and when they do not have the right size for the trip, they either buy a 
new bag for the occasion or take away necessary items. 
 
Looking into this more, another survey was conducted that found most of the time, running out 
of space normally accurse when the user is returning home after buying souvenirs as they user 
normally packs their bag to the brink when going on a trip to only run out of space when returning 
and having to throw out objects, they deem not useful. The surveys alluded to luggage that adapts 
to the user needs when it comes to space and size, allowing them to pack the amount they need 
for the trip. So, the user could have luggage that could be for a day trip or a 2-week trip without 
having to buy another bag for the occasion or having to make sacrifices. It was also shown in 
surveys that the users only take carry on for short trips fig 4 and both for longer trips shown in fig 5 
which shows if the user ever needs a more luggage space they could turn their carry on into check 
in luggage dependant on their needs. This would also stop the storage of multiple bulky bags in 
the cupboard for users, which benefits their needs.  

Carry on Luggage 

Luggage taken on trips 
8 Participants

Check in Luggage

Both

Interview and Surveys 

Survey Findings 

Long tripShot trip

87.5%

12.5%

12.5%

87.5%
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Discussion 
Looking through the literature on user experience at the airport and user experience with luggage 
at the airport, all directions seemed to be heading towards a device that tracks the user luggage 
and tells the user when to pick up their luggage, allowing them to do other activities while 
waiting for their luggage and to notify the user if anything happened to their luggage.

Early on, that was seamlessly the direction to go in, but there was not any real gap in 
the research to fill, and it was more of a rehash or development of an existing concept. 
With this realized mid-way, the research diverted more so to the user experience with the 
luggage itself, which had a massive void in the current literature and had more potential 
to explore and improve upon. The current form of bags has not changed much, with it 
more focused on the aesthetics and weight of the luggage instead of usability for the user. 
 
Through researching and getting useful information through users, a new potential area was 
discovered where there is a research gap that being luggage that adapts to the user instead of 
the user adapting to the luggage. All bags come in a wide variety of sizes for specific lengths 
of trips. A user normally has a medium or large bag that forces them to either under pack for 
longer trips or overpack for short trips not to overfill or underfill their luggage for the trip. This 
opens a gap where there could be a new type of luggage that adapts to the user. This could also 
go to the organization of luggage as most luggage is an empty box with some fixed pockets 
and a strap that holds it down. There is potential in a  type of luggage that adapts to the user’s 
organization. Users surveyed talk about how their luggage would get scrambled and squashed 
during transit, and when living out of their bag on a trip, their bag would get disorganized.  
 
Luggage tracking was deemed a dead concept due to a multitude of various versions of them 
existing already, but a thought kept coming up, and that is why aren’t users using it already. The 
main one is BAGTAG which was introduced to the market in 2018, with others being introduced 
around the same time, yet it is not mainstream. The theories behind it not working could be that 
getting every airline on board could be time consuming, every airline wants their own version of 
it, Covid 19 has to stump their growth, and it could just be why pay for a device when the paper 
tag is free. There was a research gap in why it is not a widely used product already, which could 
be explored.     
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Design implications

Through research, two interesting possibilities have arisen: a device that tracks the user 
luggage and succeeds where other existing products fail or luggage that adapts to the user 
needs. Both offer an excellent opportunity to improve the user’s experience at the airport. 
 
The tracker on the luggage would have to achieve two major things to succeed: the airlines 
and users. For airliners, it would have to be adaptable to airlines corporate identity as 
airliners want to put their logo onto anything that’s flying with them, so the device would 
most likely have to show which airlines it is flying with as to entice the airliners to get on 
board with it. Airliners would also take more interest if it solved the problem of lost luggage 
which cost the airline industry billions, so there are two major ways to get airliners on board. 
 
The second and hardest factor is getting the user to buy the luggage tracker as no one wants to 
spend money on a free service unless it offers something more than the free option. This could 
be as simple as giving the user ease of mind on knowing where their luggage is always  being 
tracked and telling the user when their bag is ready to be picked up so that they do not have to 
wait for it. That is the problem with the user aspect. The more features added, the more expensive 
it becomes, which means it needs to do more to entice users to buy it. It would undoubtedly be 
brought by frequent flyers, and that could be a significant target audience, but making a product 
that services every flyer would be more beneficial to both the user and the airline as the more it’s 
brought, the more of a norm it would become making it cheaper for both the airline and user.  

Luggage Tracking 

Luggage Tracking Concept 

Time

Luggage

Help deskGround Crew

Tracker Luggage

User 
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Luggage pick up system    

There are concepts of a luggage pickup system at an airport, but they only do one task, 
looking at the literature and existing versions. This could be a limitation of robotic systems 
which aren’t developed enough to be working around the user at an airport, or the fact the 
price doesn’t equal the use. Though having a luggage system that picks up your luggage 
and takes it straight to a security check, then the plane would save the user a lot of time.  
 
It could also help people with disabilities, the elderly and parents by themselves get their bags 
to the airport. It would replace existing trolleys and act more autonomous to the user, and looks 
after the luggage. A pre-tagging system would be needed to identify the luggage and tell the 
autonomous trolly robot who it belongs to and where it needs to go. That’s the problem with 
the system; it needs other systems for it to work, which explains in the literature why it only does 
simple tasks such as going back to the trolly pick up area or sorting out luggage at the drop of 
zones. 
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When it comes to luggage that adapts to the user, there are two factors: luggage that adapts 
to users’ storage needs. The other is an adaptive organization, which can change the bag 
organization for the user needs. For adaptive storage size, instead of the user getting different 
sizes of luggage for different trips length and occasions, the users get one that adapts to all 
trips lengths and occasions through it expanding and compressing when needed, which would 
help the user when travelling and not just for the airport but for all types of travelling. The 
luggage could be both a carry-on when needed, and a be check-in, which could also help if 
they need to bring more objects back from a trip.    
 
The other major factor in adapting to the user needs is organizing the items within luggage as 
going through the airport scrambled their luggage, making it go everywhere, which also led 
to the luggage getting crushed by heavy items within their luggage. Keeping their luggage 
organized in the short term is a major factor. Keeping it organized in the long term allows the 
user to live out of their luggage for a short amount of time without the luggage organization 
falling into disarray.

Expandable Luggage  

Max carry on The sizing gap too suit the user Max check in

Expandable Luggage Concept 
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Conclusion 
Within the last years, the world was hit with Covid 19, which has affected the airline industry 
like nothing before, with the industry taking a massive hit that hasn’t been seen in modern 
times. The only other times the industry as a whole had been affected so hard was after 9/11 
and the GFC, with this event only being a blimp compared to the Covid 19 pandemic (IATA, 
2020).   
 
 
One of the most affected areas at the airport is the user’s experience at the airport, which could 
be best described as bleak. There isn’t one solution to this problem, and it is going to take a 
multitude of solutions to solve this new problem. That’s why this report is looking at one aspect 
of the user’s experience at the airport, which is luggage.  
 
 
In summary, this report focuses on some aspects of luggage that can be changed to improve 
the user’s experience at the airport. The literature of the report is heavily focused on the user’s 
opinion on time and how luggage can help with it through new technology and devices, 
which can give the user more info on what’s happing with their luggage. With this info on their 
luggage, they can do other tasks while waiting for their luggage or see if anything happened to 
their luggage.  
 
 
The literature on luggage is dominated on this idea, and through user research, a gap was 
discovered on how luggage could adapt to the user instead which has just as much potential 
but doesn’t have all the arrows pointing at meaning their more room to explore with allowing 
it to be more fruitful. Even the smallest thing, such as improving the user’s experience at the 
airport through having luggage that adapts to them, can improve the gloomy outlook at the 
airport.  
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