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1. Introduction
The problem of elevator entrapment was born with the introduction of elevators.

Elevator entrapment is the scenario of an elevator car unexpectedly stopping and

entrapping its contents inside. Entrapments happen to items being carried or

people riding elevators, usually being more dangerous when involving people.

Even the most modern and well maintained elevator may cause an elevator

entrapment for various reasons, from random malfunctioning to external

elements influencing its otherwise normal operation.

During an interview with FutureIoT, Axel Berkling - executive vice president for

Asia Pacific, KONE Corporation - discussed the growing interest in tech fields

such as Artificial Intelligence (AI) and Internet of Things (IoT) from the point of

view of the elevator market. The elevator market has shown particular interest

towards these tech fields, thanks to the advantages they provide in terms of

predictive technology and maintenance (Onag, 2019).

The technology behind the detection (and prevention) of elevator entrapments is

likely to grow as a result. Utilizing sensor data in this context may lead to:

1. A significantly improved user experience factor;

2. A better understanding of entrapment events and their causes.

Preventing elevator entrapments altogether is an ambitious goal, since user

experience is often severely affected by such a disruptive event. This becomes

especially relevant to companies, as investing in user experience brings many

advantages, including better understanding user problems, increasing sales and

gaining credibility (Reka, 2017).
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It is important to remember that user experience is highly contextual by

definition: The ISO 9241-210 standard provides the definition of user experience

as “[a] person's perceptions and responses resulting from the use and/or

anticipated use of a product, system or service” (ISO, 2019a). The importance of

context is also emphasized in the ISO 9241-210 standard definition of usability:

“[the] extent to which a system, product or service can be used by specified users

to achieve specified goals with effectiveness, efficiency and satisfaction in a

specified context of use” (ISO, 2019a). Among its elements, the context of use

includes the physical environment, the system and the users present in it.

In the case of elevator entrapments, the environment of the elevator can play a

role in both the likelihood of an entrapment occurring and the lethality of an

incident, such as flooding (Prahlow et al., 2020). Construction sites are relatively

common places for accidents involving elevators, usually due to overload and

using temporary elevators, which are not as stable as the permanent ones found

in malls and public places (McCann & Zaleski, 2006; Prahlow et al., 2020;

Wikipedia, 2022). Natural factors contribute to elevator accidents: For instance,

elevators in Europe are designed to lock the doors in order to prevent people

from falling into the elevator shaft (European Union, 2020b), however, this may

make events such as flooding and fire more dangerous, due to water and smoke

respectively filling up the elevator car.

Researching ways and methods to improve the elevator entrapment experience is

thus fundamental, since human lives – especially in environments that are more

likely to be affected by natural disasters – can be severely endangered.

2



1.1. The origins of this thesis

The idea behind this thesis project was born from a need for more research in this

field. This need arose from a consultancy project during previous studies, which

showed there was large room for discovery and improvement in the context of the

elevator entrapment experience design. The project led KONE Finland (hereafter

referred to as the “case company”) and I to share a mutual interest about the

topic, and an internship made this thesis possible.

During the first month of the internship, the case company organized some

introductory meetings to teach me about elevators from both a mechanical and a

safety point of view. These meetings were significantly useful for me to learn

about the basics of elevators, especially since my prior knowledge of the topic was

little to none.

1.2. Research questions

The research problem was elaborated and divided in research questions in order

to narrow down the areas of interest of this thesis. These research questions are

focused on the cognition, emotions and experiences of elevator passengers.

Furthermore, each research question was divided into one or more sub-questions

to probe into some interesting niche topics. It is worth mentioning that some

research questions and sub-questions are, to a certain degree, based on

assumptions, given the absence of any prior research data.

1.2.1. RQ1: How do people feel during entrapments?

The first major research question focuses on understanding the emotional

spectrum of elevator entrapment scenarios, since the results from the

aforementioned consultancy project revealed that this aspect varies. In addition,
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finding possible patterns and insights about the feelings that arise during an

entrapment may greatly enhance the service provided by the company and people

responsible for rescuing entrapped people.

RQ1.1: When is annoyance transformed into fear?

This sub-question assumes that there may be reasons for a feeling of annoyance

to become a feeling of fear. Understanding this transformation and its catalysts is

the first step towards decreasing the chances of it happening.

RQ1.2: Why do some people avoid or fear an elevator ride?

This sub-question aims to find the reasons behind the negative feelings that may

be felt in the context of elevator rides. This is especially important since removing

or mitigating these reasons improves the overall experience.

RQ1.3: What are the elements that increase annoyance or fear during an

entrapment?

This sub-question focuses on entrapment scenarios. Assuming that most people

do not enjoy entrapments, working towards making entrapments less unpleasant

is one of the main focuses of this thesis.

1.2.2. RQ2: Why do people fear entrapments?

This research question aims to learn the most dangerous side of the emotional

spectrum, since literature claims that the psychological stress generated from fear

and anxiety may cause a panic attack (American Psychology Association, 2013),

which would be detrimental to the person involved.
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RQ2.1: What do people fear about entrapments?

This sub-question exists because understanding the reasons and the elements that

cause fear to occur is one of the most important steps to study ways to improve

the design of elevator systems. These improvements may happen both in terms of

changes to existing design choices and in terms of the deployment of one or more

innovations into the current design.

In this context, it is also insightful to understand what people would be willing to

“trade” - such as part of their privacy - in order to enhance the gathering of data

useful to prevent, detect or handle the entrapment scenario. This also depends on

the country being considered, since different countries follow different laws for

elevators.

RQ2.2: How do people react and behave in case of entrapment (and why)?

This sub-question helps in studying the actual behavior of entrapped passengers

along the reasons behind their behavior. This is important to uncover possible

actions that may endanger riders during an entrapment.

1.2.3. RQ3: How are entrapment situations handled in terms of

the overall experience?

This research question focuses more on the actual methods and procedures that

are performed in case of an elevator entrapment occurring. This information will

be especially useful once combined with results from other research questions,

since it will let us know the steps of the process to change.

RQ3.1: What is being done right now to support entrapped people?

This sub-question aims to explain the framework behind solving an elevator

entrapment. Entrapment experiences are variable, therefore, studying enough
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experiences may also uncover the reason(s) behind entrapments not always

following the same scenario.

RQ3.2: How can the support process be improved?

This sub-question is significant in the process of generating concept ideas and

solutions to improve the elevator entrapment experience.

1.2.4. RQ4: What do people think about elevators/elevator

rides?

This research question can be useful to provide additional contextual

information about the research problem, especially since movies and other pieces

of media often portray elevators and elevator entrapments in a way that does not

reflect reality.

In order to further understand the knowledge of common people, uncovering

beliefs and recommended actions can be insightful to access the information that

is being researched through this research question.

RQ4.1: What do people know about elevator safety?

This sub-question plans to unearth the levels of elevator safety knowledge in

common people. This is important assuming people do not learn about safety

systems and regulations behind every system they encounter in their daily lives.

RQ4.2: How do people tell their kids to behave in elevators?

This sub-question is aimed at learning rules of thumb that are easy to explain,

since information aimed at kids is assumed to be simpler for them to understand.
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1.2.5. RQ5: What do people do and not do on normal rides (and

why)?

This research question develops the behavioral part of the data by focusing on

“do’s and don’ts” that people may keep in mind during elevator rides.

RQ5.1: What are the differences in scenarios with either one person or many

people in the elevator car?

This sub-question helps focus on another sensitive topic related to elevator

entrapment scenarios, which is the presence or absence of other people in the

elevator car. Furthermore, it is assumed to be important to differentiate scenarios

with familiar people from those with strangers.
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2. Literature review
2.1. The current legislation on elevators

Analyzing laws and standards about the elevator system helped explain the

structure and its components. These elements are fundamental to understand

their design choices and priorities.

The information in this chapter discusses the related legislation about one

European country (Finland), one Asian country (China) and two international

entities (Europe and ISO).

2.1.1. Finland

Tukes, the Finnish Safety and Chemicals agency, is the organization responsible

for elevator regulations in Finland (Finland’s Ministry of Economic Affairs and

Employment, 2022; Tukes, 2022b). It acts as the supervision authority under the

Act on Lifts and Safety Components for Lifts (1134/2016) (Hissiturvallisuuslaki

1134/2016, 2017) and as the national market surveillance authority under the

European Lifts Directive (Directive 2014/33/EU of the European Parliament

and of the Council of 26 February 2014 on the Harmonisation of the Laws of

the Member States Relating to Lifts and Safety Components for Lifts  Text with

EEA Relevance, 2014).

Furthermore, the Act on Lifts and Safety Components for Lifts (1134/2016)

(Hissiturvallisuuslaki 1134/2016, 2017) states the tasks for each involved actor:

● The building owner possesses the responsibility for elevators, including

maintenance, repair, inspections and rescuing entrapped people. These

actions are not directly performed by the building owner, but by a

company authorized by Tukes;
8



● The elevator company must abide by the maintenance program and ensure

that the conditions of the elevator are following the standards and

regulations through maintenance and repairs. It is a fundamental duty of

the elevator company to notify the owner of the elevator of any detected

issue; every service visit, found issues and maintenance sessions are

recorded in a “service book”;

● Accredited bodies by Tukes perform periodic inspections on elevators

every other year, regardless of an elevator never showing any defect;

● In case of a new elevator being installed, the installer is responsible for the

safety of this elevator following the elevators Directive 2014/33/EU

procedures (Directive 2014/33/EU of the European Parliament and of the

Council of 26 February 2014 on the Harmonisation of the Laws of the

Member States Relating to Lifts and Safety Components for Lifts  Text

with EEA Relevance, 2014), which includes essential health and safety

requirements that the new elevator must conform to.

2.1.2. European standards

Within the Directive 2014/33/EU, the European Union introduced standards

EN 81-20 and EN 81-50 to replace old standards EN 81-1 and EN 81-2; these

standards have been recast in 2020 (European Union, 2020a, 2020b). The

standards cover new rules for elevator design and manufacture, rules that bring

significant benefits in terms of safety and accessibility for both elevator riders and

technicians.

The following subsections discuss the most important changes brought by these

standards, from the viewpoint of user safety.
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Door detection systems

These new standards require elevators to utilize a “curtain of light mechanism”,

which blocks the doors from closing in case of an obstruction being detected

anywhere in the area between the elevator doors. This mechanism replaces the

“photocell-based mechanisms”, which are now outdated.

As a result, the risk of doors closing while passengers are moving in between them

is reduced, since the curtain of light mechanism checks for the entire in-between

area instead of the linear area covered by single photocells.

Figure 1, the curtain of light mechanism (left) vs the photocell based mechanism

(right) (KONE, 2014)

Elevator car door locking mechanism

The elevator car door now must tightly lock when not in close proximity to the

landing doors in order to avoid elevator riders prying the doors open from the
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inside and falling into the elevator shaft. This is exceptionally important since

elevator falls often result in serious injuries or even death. For instance, according

to the Occupational Safety and Health Administration (OSHA), construction

workers falling in elevator shafts accounted for 38.8% of employee fatalities in the

United States in 2015 (United States Department of Labor, 2021), making it the

top cause of death for construction site workers. It is important to mention that

construction site elevators are usually temporary elevators, however, this does not

reduce the degree of danger carried by elevator shaft falls.

Fire classification of elevator car materials

These standards state that the materials used for elevator car floors, walls and

ceilings must meet stricter fire classification requirements. These materials must

comply with the European standard EN 13501-1 (European Union, 2018)

requirements regarding reaction to fire, smoke and formation of flaming

particles.

Elevator car door, landing door and wall strength

Elevator doors must include retainers that keep the door panels in place in case

the guiding elements are not working as intended. Furthermore, doors must be

able to resist the impact force of a person colliding with them at running speed

and walls must be able to withstand the strength of a person pushing against

them.

Car and shaft lighting

Higher levels of lighting are required for the elevator car interior and for the shaft

in order to improve safety and accessibility to elevator passengers; specifically, the

in-car illumination intensity has been doubled, from 50 to 100 lux. This includes
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emergency lights, whose power and duration must be of at least 5 lux and 1 hour

respectively.

Elevator shaft design changes

These standards changed some building design requirements as well, such as

requiring elevator shaft glass to be laminated (laminated glass is a kind of glass

that, when broken, does not scatter its bits and pieces everywhere, keeping them

together instead thanks to polymer interlayers (Vedrtnam & Pawar, 2017)),

stating that shaft walls must resist 1000 Newtons (N) of force, moving the

responsibility of the shaft ventilation to the building designer for energy

efficiency purposes and, for fire safety, assuring that:

1) a fire extinguisher shall be present in the elevator shaft;

2) sprinklers may only be activated once the elevator car is stationary and its

switches and main circuits have been turned off by the smoke/fire

detection system.

2.1.3. Geographical differences in regulations

The support phone call is one of the main differences between Europe and Asia

in the way elevators support the safety of riders. Aside from some older elevators,

most elevators in European countries are able to call technicians at any time by

pressing the emergency button (V. Leppänen, personal communication, June 20,

2022b). On the other hand, Asian elevators do not support this feature, however,

the newer Asian elevators started using video cameras to gather the information

that the operator would gather through a call with the entrapped person (M.

Zakrzewski, personal communication, June 20, 2022).
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China

The construction, installation and maintenance of Chinese elevators must

comply with the related standards imposed by the National Standards of the

People's Republic of China (also called GB, 国标 guóbiāo). The latest main

standards for this topic are the “GB/T 7588–2020 Safety rules for the

construction and installation of lifts -- Part 1: Passenger and goods passenger lifts”

(State Administration for Market Regulation & National Standardization

Administration, 2020a) and “GB/T 7588–2020 Safety rules for the construction

and installation of lifts -- Part 2: Design rules, calculations, examinations and tests

of lift components” (State Administration for Market Regulation & National

Standardization Administration, 2020b) standards. According to the Chinese

SAMR interpretation of these standards, they are a modified version of the EN

81-20/50:2014 to adapt to the newer ISO 8100-1/2:2019 standard (State

Administration for Market Regulation, 2021).

ISO Standard 8100-1/2

The International Organization for Standardization (ISO) provides standards

ISO 8100-1 “Lifts for the transport of persons and goods — Part 1: Safety rules

for the construction and installation of passenger and goods passenger lifts” (ISO,

2019b) and ISO 8100-2 “Lifts for the transport of persons and goods — Part 2:

Design rules, calculations, examinations and tests of lift components” (ISO,

2019c) for the construction, installation and maintenance of elevators.

2.2. Elevator entrapments

The sensitive and uncommon nature of elevator entrapments has resulted in this

topic being unfathomed and hard to study. Nevertheless, the American

Psychological Association (2022) describes “elevator phobia” as “a persistent and

13



irrational fear of elevators, which may represent fear of heights (acrophobia), fear

of being enclosed (claustrophobia), or fear of having panic symptoms (e.g., as

occurs with agoraphobia).” Beck (1970) illustrates some examples of patients

with elevator phobia, adding that the contents of this fear change from patient to

patient, with the only common element being the involvement of an elevator.

2.2.1. Exposure therapy for treating elevator phobia

An insightful and promising study from the University of Georgia called

“Exposure therapy in the brief treatment of an elevator phobia” showed an

example of exposure therapy helping a man overcome his fear of elevators (Myers,

1997). This man “acquired” his elevator phobia after an elevator entrapment

episode that lasted for approximately one hour. After this event, he started

suffering nightmares about falling down with elevators and he felt weak at the

mere thought of riding an elevator.

Exposure therapy consists of making a patient spend more and more time with

the anxiety-evoking stimulus in order to get them accustomed to it and to

dissipate their anxiety about it. The patient is fully aware and informed of every

detail about the therapy sessions.

In this study, a therapist started by going with the patient to see people riding

elevators; once the patient stopped feeling anxious, the therapist entered an

elevator car and invited the patient in as well; the patient entered the elevator after

some time. The therapist continued increasing the level of difficulty for the

patient by closing the doors, then riding the elevator, then letting the patient ride

it alone. Future sessions included more “practice rides” and discussing elevator

safety systems; the latter was particularly appreciated by the patient. After eight

months, the patient reported no problems riding elevators.
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The therapist registered the anxiety level of the patient with the Clinical Anxiety

Scale (Hudson, 1992). The patient started his first session with a value of 38,

which is well above the clinical threshold (over 30). At the beginning of his

second session, the patient scored a value of 20 and after eight months he scored a

value of 1. This indicated an almost complete lack of anxiety.

2.2.2. Virtual reality to treat claustrophobia

A study utilized virtual reality (VR) to treat claustrophobic fear (Botella et al.,

2000). This study involved 4 participants suffering from claustrophobia; among

these participants, one of them saw their already existing claustrophobia worsen

due to being entrapped in an elevator for 10 minutes in the past. Virtual reality

was involved by simulating different virtual environments with increasing levels

of closure.

The study utilized various clinical measures to collect the necessary data:

Behavioral Avoidance Test (Steketee et al., 1996), Self-Efficacy (Bandura et al.,

1999) Toward Closed Spaces, Problem-Related Impairment Questionnaire

(Echeburúa & Corral, 1991 via Borda & Echeburúa, 1991), Beck Depression

Inventory (Beck & Beamesderfer, 1974) and Anxiety Sensitivity Index (Reiss et

al., 1986).

Two main virtual settings were designed and used: a house and an elevator. The

house was the easiest to bear since it felt wide and it had distractions such as

interactive objects and noises; in the house there was also a second room, which

gave a higher feeling of closure due to its absence of distracting factors and its

ceiling and floor colors. The elevator was harder to bear since it could both

simulate an operating elevator and even simulate an entrapment, which would
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prevent the participants from exiting the elevator car in any way for a random

time.

An experienced clinical psychologist and an independent assessor diagnosed the

status of the participant and confirmed the presence or absence of conditions

such as claustrophobia and other anxiety disorders. Each participant took part in

eight virtual reality sessions; each session lasted 35 to 45 minutes, and a therapist

encouraged the participant to interact with the virtual environment to decrease

their anxiety.

Results showed an overall decrease in the levels of fear and anxiety of all

participants; these were maintained at the follow-up check session. This research

was a good example in favor of using virtual reality based treatments and

participants showed many significant improvements in their daily lives, such as

not fearing crowded places and tight situations (for example, traffic jams)

anymore.

2.2.3. An example of an elevator entrapment procedure

Currently, there is no official standardized procedure to manage elevator

entrapments. This is caused by the highly variable nature of elevator entrapments

and by the differences in elevator legislation among different countries and

continents. Nevertheless, an example from the College at Brockport, State

University of New York (also SUNY Brockport) can still provide useful

knowledge.

The purpose of the procedure is described as “To establish specific procedures for

aiding and assisting in removal of passengers who become entrapped in

inoperable campus elevators, and/or any elevator concern that could result in

potential injury.” (SUNY Brockport, 2022)
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The procedure identifies specific actors to be involved in different elevator

entrapment scenarios, such as firefighters being called in case of a fire emergency

in the elevator. People entrapped in the elevator should notify the University

Police Department (UPD) as soon as possible through the elevator emergency

phone.

Among the primary responsibilities, college employees shall not only call the

aforementioned actors according to the situation, but also reassure the entrapped

passengers.

1. The first step for rescuing an entrapped person is to contact the UPD and

provide them with a name, location, problem, number of people trapped

and any additional relevant information;

2. The UPD will dispatch a unit, tell the caller to reassure passengers about

help being on the way and assess the situation for optional additional

emergency services;

3. The Physical Plant staff will quickly contact the elevator contractor for an

emergency service request and send a suitable operator;

4. In case the elevator service company is available in thirty minutes or less,

passengers will not be removed unless an emergency arises;

5. In case the elevator service company is NOT available in thirty minutes or

less, college staff may attempt to remove passengers, albeit if and only if

specified safety procedures are respected:

a. The elevator is already or has been moved close enough to a floor by

the Physical Plant staff;

b. The elevator car floor is 3 feet (91.44 cm) above the current floor of

the building at most;
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c. The elevator “skirt” that prevents passengers from slipping down

the shaft is in an adequate place;

d. The elevator must have its power disconnected in the control room;

e. Personnel is ready to assist the riders, in terms of numbers and with

a stepladder if the car is 12 inches (30.48 cm) or more above the

floor;

f. If the elevator car is equipped with the “emergency stop” switch, a

passenger must switch it to the “stop” position;

g. It must be clear that the elevator is closed and out of order once the

passengers have been rescued, unless technical staff fixed it.

The procedure ends with a note that partially confirms the assumption of

elevator entrapments being often variable: “Please note: Not all elevator

entrapment scenarios can be covered in this procedure. Common sense must be

applied whenever attempting to rescue or assist persons in stalled elevators. If

unsafe conditions exist, do not attempt to open elevator doors.” (SUNY

Brockport, 2022).

2.3. Elevator safety rules

A source of elevator safety information in Finland comes from Tukes (2022a),

previously mentioned as the Finnish agency responsible for elevator regulations.

In their website, users can find a “safe journey list” about riding elevators:
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Figure 2, the “safe journey list” (Tukes, 2022a)

This small list features quick and useful information aimed at any person needing

to ride an elevator.

Furthermore, additional textual information can be found in the same webpage.

This both reiterates the safety list elements in a more verbose way and adds useful

information about elevators (for instance, warning the reader about “lifts with no

car door” - also known as “paternosters”, a type of old elevators particularly

susceptible to crushing accidents (Tukes, 2022a)) and elevator entrapment. It is

quite interesting that the latter does not further explain about the elevator

entrapment scenario, considering the possibility of people still believing myths
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and misunderstandings that could be easily proven wrong. A similar list,

featuring information related to elevator entrapment, would be useful, especially

for people that may be feeling anxious from being entrapped in that moment and

may thus search for information on the internet.

Figure 3, a paternoster in Berlin (ProhibitOnions, 2003)

2.4. Elevator safety design

In order to more deeply understand the reasons elevators malfunction and entrap

people, it is useful to cover the current state of elevator safety systems.

2.4.1. Common scenarios

This section covers information about common entrapment scenarios. The

contents of this information come from a personal meeting with the case

company.
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Elevators are usually unlikely to randomly stop an undesired position, assuming

no external factors are involved. The most common entrapment scenarios occur

either if any set of elevator doors is malfunctioning and not opening or if the

elevator car is misaligned with the floor when stopping.

“Freefall” is one of the most (in)famous and dangerous scenarios in case of

elevator entrapment. In this scenario, people are entrapped in an elevator and

then fall down to the ground. Luckily, elevators utilize many safety systems to

ensure the well-being of riders and to substantially reduce the likelihood of

freefall occurring. As an example, a study from Prahlow et al., (2020) analyzed 48

elevator-related deaths in the span of 30 years in 9 United States jurisdictions. No

freefall accident was mentioned, although numerous people still died falling

down the elevator shaft.

2.4.2. Elevator safety systems for fall prevention and

management: A scenario

This section contains information about a stereotypical elevator entrapment

scenario, explained by Whitbourne (2018).

Let us suppose that a person is entrapped in an elevator car and one of the 4-8

cables broke. The person might be scared by the sound of the steel cable

snapping, however, they would not be in danger since, usually, even just one

single steel cable can safely hold the elevator car.
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Figure 4, elevator cables (Harrihealey02, 2011)

In the unfortunate and unlikely case of all steel cables snapping, the elevator

would indeed start moving, although its ride would most likely slow down and

stop soon thanks to the two safety brakes/clamps closing on the rail(s) that guide

the elevator car in the elevator shaft; just one rail would suffice but law requires

two, in order to prevent the freefall in case one malfunctions. The relatively small

downside of these brakes is that the stopping process is rapid, making the impact

harsh on the passengers inside the elevator car, although this is still much less

harsh than at the end of the freefall.

These brakes are activated by the overspeed governor, a mechanical component of

the elevator. The purpose of the governor is to activate the safety clamps if the

speed of the elevator car is higher than a certain threshold (for instance, 110% the

normal speed).
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2.4.3. The elevator safety circuit

Elevator systems include a safety circuit consisting of switches connected to

monitor the elevator components. The circuit must be closed before the elevator

car may work, otherwise it means a part may be faulty and the elevator will not be

allowed to work (Coste et al., 1995).

Furthermore, the switches of contacts used to monitor the positions of some

components may be included in the safety circuit as well; these components

include but are not limited to the car door and the brakes. Once the entire circuit

is closed, the safety relay is activated, which is a component that allows the

elevator to function as normal (Lisi, 2002).

2.5. Atomic UX Research

The information in this chapter comes from the original article about the Atomic

UX Research framework, by Daniel Pidcock (2021), the creator of the

framework.

Atomic UX Research (hereafter referred to as “Atomic”)  is a fairly new

framework for organizing research data and knowledge. It was created in 2017 by

Daniel Pidcock, as a possible answer to the question “What if, instead of

documents gathering dust in files and folders, our UX knowledge was in a

searchable and shareable format?”.

The concept of Atomic is “breaking UX knowledge down into its constituent

parts.” Thanks to this framework, it is possible to better understand and separate

the different types of UX knowledge building blocks, which Atomic defines as:

● Experiments: “We did this…”

● Facts: “...and found this…”
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● Insights: “...which makes us think that…”

● Recommendations: “...so we’ll do that.”

Figure 7, the Atomic UX Research model (Pidcock, 2021)

2.5.1. Experiments

Experiments are the first step of the process. They represent the source of the

facts. Examples can be an interview, a website, a review, but also a database, an

analytics tool and more.

Example: “Interview about one’s elevator entrapment experience with ID X.”
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2.5.2. Facts

Facts are unbiased pieces of information. They can be quotes from interviewees,

observations, statistics, but they always represent something as objectively as

possible, without holding any assumption. Furthermore, it is helpful for facts to

be tagged for better future processing and to add some context.

Example: “ID X stated to have felt fear of suffocating like in movies.”

2.5.3. Insights

Insights are the result of a personal interpretation of the facts. They can be either

proven or disproven by one or more facts, even from experiments different than

the one they are being created in. They usually contain some context, a cause and

an effect, although they can also just contain just one of these or a combination

of them.

Insights should also provide a clearly defined relevance, such as a specific feature.

Example: “Some people may believe movie myths about elevators such as

air/oxygen running out in the elevator due to not knowing much about elevator

safety, and thus may feel panic or fear.”

2.5.4. Recommendations

Recommendations (also “Conclusions” in a past version of Atomic) are

recommended actions and changes based on one or more insights. A

recommendation should contain an action, a context, its audience, the benefit(s)

it provides and a metric. In addition, it is helpful to include a priority, an

estimated ease of applying the recommendation and a status for managing

purposes.
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The metric is especially important for the purpose of testing the

recommendation through future experiments.

Example: “There should be a quick graphic poster supporting people on what to

do if an entrapment occurs, plus information like "air will not run out thanks to

ventilation, freefall is extremely uncommon", etc, so they will know they are most

likely not in danger. This should decrease the likelihood of people that panic or

feel extreme fear about those myths.”

Figure 8, examples of the Atomic framework components (Pidcock, 2021)

2.5.5. Advantages and disadvantages

As for every design framework, Atomic brings various advantages and

disadvantages.

28



Advantages

Heavily relying on evidence and proof is one of the biggest advantages of the

Atomic framework, since it forces change to be based on real data. This leads to

an improved understanding and contextualization of both the UX knowledge

and the resulting insights and recommendations.

Figure 9, connections between the Atomic framework components (Pidcock,

2021)

Additionally, recommendations are built in a way that favors continuous

research. This solves the frequent issue of utilizing outdated research data and

keeps a clear focus on the measurements to be performed.

Pidcock has released a tool called “Gleanly” (Glean.ly, 2022) which is based on

Atomic UX Research. A review based on my own experience with this tool can

be found later, in the “3.6. Gleanly” subchapter.
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Disadvantages

Companies and teams that barely perform any research - for any reason - might

prefer frameworks that focus less on data that comes from their own research.

Furthermore, it can be hard, in the beginning, to switch mindset in order to

understand Atomic. From my limited experience, when doing UX Research

without any framework, "Facts" and "Insights" - as defined in Atomic - are often

combined in a way that one makes the designer "forget" about the other. For

instance, the fact "80% of people chose the green button" may immediately lead

to the designer thinking "We need to use green buttons" because the factual

number from the experiment jumps at their eyes. That quickly generated

recommendation may make the designer forget that they could/should ask

themselves "why?" and find more information - or in this case, more insights - by

separating Facts from Insights.

It took around one week to familiarize with this framework; nevertheless, time

spent organizing data based on Atomic dropped significantly, from one hour or

more to ten or fifteen minutes for an interview.

One of the most important skills to utilize this framework is being able to divide

raw data into small but significant pieces of information: They need to be small

to avoid generalizing too much but also large enough to generate insights from.

This skill definitely takes practice and time to learn, which makes this framework

better in the medium and long term.
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2.6. User centered design

“For me, UCD is an iterative process whose goal is the development of

usable systems, achieved through involvement of potential users of a system in

system design.” (Karat, 1996)

“But user-centered design emphasizes that the purpose of the system is to

serve the user, not to use a specific technology, not to be an elegant piece of

programming. The needs of the users should dominate the design of the

interface, and the needs of the interface should dominate the design of the rest of

the system.” (Norman, 1986)

User centered design does not have a single and clear definition, however, these

quotes share a few common keywords that help define its core principles.

2.6.1. The principles of user centered design

Previous studies and experiences led me to become a strong believer in

user-centered design (UCD) in case of users and their well-being being involved.

This influenced the research methods and the focus of the data gathering process

towards an approach favoring user experience. The principles of this approach are

summarized in Gulliksen et al. (2003), who extracted twelve of them from the

concept of user-centered design.

User focus

Users are placed at the center of focus throughout the whole design process. This

focus provides designers with knowledge about real end-users, including but not

limited to their needs, motivations, emotions and actions. This knowledge base is
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actively utilized to shape the system according to the information provided by

user research methodologies.

Active user involvement

User-centered research methodologies are often closer to users than the ones

performed in the context of standard market research. This allows for a much

deeper and more complete knowledge extraction, as users are not only “seen”

from a distant and purely statistical perspective but also from a close and personal

point of view. It is important to include users early in the process.

Evolutionary systems development

Incremental progress coming from multiple iterations allows for users to evaluate

a version before it becomes the permanent one. The feedback coming from each

evaluation may influence the focus of the work in the next iteration.

Simple design representations

All parties involved in the development should understand what each design

representation means and states. This goal is achieved by keeping terminology

and deliverables simple, usable and effective.

Prototyping

Concepts, ideas and changes should be first represented, tested and evaluated

with one or more prototypes. The level of fidelity greatly varies based on factors

including the concept being tested and the current iteration progress. As the

author reinforces, “It is essential to start with low-fidelity materials, for instance,

quick sketches, before implementing anything in code.” Early prototypes often

do not need a high-fidelity level of detail; it is rather fundamental to uncover the

conceptual model of real users interacting with the system being tested. This lets
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designers explore more possibilities, which is fundamental for them to keep their

creativity alive, especially considering that more than two thirds of office workers

feel stuck in repetitive and non-creative tasks nowadays (UiPath, 2021).

Evaluate use in context

The company should specify goals for crucial usability aspects of the product.

This allows workers to keep a solid evaluation framework that considers specified

users interacting with the product in a specified context.

Explicit and conscious design activities

It is fundamental to know at all times that users will not know and interact with

the system like the workers behind that system. Users will create and keep a

mental model of the process and a conceptual model of the user interface (UI).

Therefore, the UI should not be a “side effect/result” of the coding that manages

the information in the system, but rather the result of a professional interaction

design process.

Professional attitude

The development process should imply a multidisciplinary team. This team

should thus include people from the fields of analysis, design, usability and

coding altogether. Cooperative tools may facilitate the overall team efficiency and

cooperation.

Usability champion

A usability expert or group should be involved in the development team. They

must be given power on decisions and factors affecting the current and future

usability of the system.
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Holistic design

All aspects of the system should be developed in parallel, from hardware to

software, from task organization to UI, from safety to interaction design, and

more.

Processes customization

Literature on UCD quickly shows that UCD is not a strictly standardized design

process. The methodologies, organization and other process contents must be

adapted according to a particular project and context.

User-centered attitude should always be established

Every person involved in the project must be aware of the user-centered attitude

that is being followed. Shared UCD-related knowledge may differ depending on

the position and phase, but the aforementioned key principles should be used as

common foundations for everyone.

Given the abstract nature of these principles, the choice of work tools is open and

flexible. As one of the principles says, it is best for this choice to be adapted to the

project needs, company and context.
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3. Methods
This chapter covers the methods that have been involved in this study. It starts

with the literature behind the research methods, deliverables and their

limitations. Afterwards, information about the actual research process will be

discussed, such as details about each method performed, the validity of the study,

the knowledge organization tool that was used and the challenges encountered.

3.1. Literature of the methods

The knowledge in the context of elevator entrapment scenarios is still vastly

unexplored due to privacy, safety and ethical limitations in sensitive contexts such

as this one. Furthermore, the obligation of a company to find the best

compromise for all the stakeholders makes some user-centered design choices

almost impossible, given their high costs for both the company and its customers.

This may be a reason for user research not being prioritized and given enough

resources (Martin & Barnett, 2012), even though its benefits are well known in

the design community (Aleryani, 2020; Goodman & Kuniavsky, 2012) and even

in other communities as well, such as the gaming community (Nacke et al.,

2019).

Nevertheless, all the aspects of the elevator entrapment context are worth

considering, and their relative importance (due to factors such as rarity) should

aid in making design decisions.

Among the most important factors, as discussed, the sensitivity of the context

and the low probability of the event happening are major reasons for research in

this field being relatively scarce. This is noteworthy because the best way to gather

data in this context would be analyzing an on-going elevator entrapment
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scenario, however, this leads to ethical and technical requirements that would

hinder the study itself. Furthermore, negative memories (Kensinger, 2007) and

salient memories (Stangor & Walinga, 2014) are more likely to attract the

attention of people (in the case of negative memories it may be due to our

evolutionary framework) and to be remembered. Elevator entrapments are

usually perceived as negative, unexpected and significantly uncommon, which

makes them memorable even after years. For these reasons, the methodologies

performed in this research aim at discovering insights and generating knowledge

from memories of previous experiences.

In addition, this study combined both deep and wide data collection techniques

in order to provide a more complete coverage of the target phenomenon.

3.1.1. Surveys

Surveys are a popular data collection method that collects data through answers

from numerous people. They are a list of often closed questions that a person has

to or is willing to answer about a topic. Nowadays, surveys can be spread around

with relative ease through the Internet. Common types of online surveys are

email surveys and Web based surveys (Van Selm & Jankowski, 2006).

Among the many online surveying tools, Google Forms (Google, 2022) is a free

tool that generates surveys, quizzes and other kinds of data collection (Saileela &

Kalaivani, n.d.).

Online surveys were chosen thanks to their ease of reaching dozens of people,

which proved very effective in the beginning of this study with the purpose of

exploring the domain.
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Thanks to its advantages and features, Google Forms was also the online

surveying tool of choice for this study.

3.1.2. Interviews

Interviews are a well known data collection method that involves a researcher

asking a series of questions to a person. There are three main kinds of interviews

(Rosala, 2019):

1. Unstructured interviews, which follow an open structure in order to

gather as much data as possible from one or more topics;

2. Semi-structured interviews, which possess a flexible structure which allows

for follow-up questions and topics;

3. Structured interviews, which utilize a strict structure to cover specific

points and topics through specific questions and sometimes specific given

options.

In this research, semi-structured interviews were chosen for two main reasons:

1. Performing them enhances the likelihood of obtaining specific key

information while also allowing for a degree of flexibility to delve deeper

into answers with follow-up questions (Adams, 2015);

2. Simulating entrapments to also gather behavioral data would have

required a time consuming approval from an ethical board. Furthermore,

this approval would have added restrictions to the study, such as only

recruiting people without claustrophobia to avoid dangerous panic

attacks.
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3.1.3. Observations

Observations are a data collection method that implies a researcher observing

target people in a context; this process involves active interpretation of the data

gathered through sense organs, which makes it subjective and influenced by

personal experiences (Fox, 1998).

Observations are a flexible method with numerous different variants. As an

example, Werner et al. (1987) propose three types of observations, based on the

process:

1. Descriptive observation: The observer assumes to know nothing and thus

absorbs everything and anything, which may result in an overabundance

of data;

2. Focused observation: The observer decides what to observe by focusing on

insights coming from other research, such as interviews;

3. Selective observation: The observer aims to explore the differences between

different kinds of activities.

Additionally, in the field of user research and user experience design, observations

in the context of use sometimes involve an interviewing process that explores the

context being observed; this methodology is called “Contextual inquiry” (Beyer

& Holtzblatt, 1997).

Observations were chosen because observing and possibly interviewing people in

elevators may bring the advantage of easier and faster access to their memories of

their elevator entrapment experience(s). This phenomenon is a practical example

of “Priming” in the field of psychology (Tulving & Schacter, 1990).
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3.1.4. Netnography

One of the definitions of netnography is “the name given to a specific set of

related data collection, analysis, ethical and representational research practices,

where a significant amount of the data collected and participant-observational

research conducted originates in and manifests through the data shared freely on

the Internet, including mobile applications.” (Kozinets, 2015).

As the Internet keeps growing in size and population, growing numbers of

experiences are shared in the most popular social medias and services, such as

YouTube (13.34 billion visits as of November 2021), Facebook (11.74 billion

visits), Instagram (3.08 billion visits), Twitter (2.43 billion visits) and Reddit

(2.22 billion visits) (Clement, 2022). This ever-increasing amount of content is

one of the reasons behind the efficiency of this methodology. Netnography was

thus chosen, providing a substantial amount of discussions and “informal”

information about elevator entrapment scenarios, albeit often less in depth.

3.2. Limitations of the methods

The aforementioned lack of behavioral data coming from sources outside of

memories is one of the most impactful limitations of this study, considering the

discussion about memory found earlier in the “3.1. Literature of the methods”

subchapter.

Another limitation comes from the process of collecting data on physical changes

to the elevator system: The changes were proposed in a verbal manner, and the

interviewees responded with their thoughts about them. This may be helpful to

discover new ideas, however, these ideas should be used as data before being

considered as actual suggestions. Studying these ideas lets designers understand

their roots, which are the underlying reasons that designers should tackle to make
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choices. A popular quote - often (mis)attributed to Henry Ford - in the field of

innovation mentions this concept: “If I had asked people what they wanted, they

would have said faster horses.” The concept is that users should be seen as a

source of data and choices and conclusions should be made and reached through

rigorous analysis of this data (M. P. Nieminen, personal communication, June

13, 2022).

Nevertheless, this limitation was partially mitigated by asking for further

information and motivations behind the comments of the interviewees.

3.3. Expected research outcomes and literature of the

deliverables

Knowledge generated from a research process needs to be recorded and translated

into usable information. The user experience design process often involves these

documents to report findings and generated insights into structured documents.

Furthermore, best results are obtained when fitting the deliverables to the data -

instead of the opposite - which is one of the reasons UX methodologies and

deliverables are flexible and should be tailored to the context.

The following subsections explain just a few of the different deliverables existing.

Common deliverables and information about them can be found at

(Laubheimer, 2015).

3.3.1. Mind map

A mind map is a diagram used to organize ideas and insights that are linked in

one or more ways; these are often organized hierarchically, in a visual/spatial

manner (Hopper, 2016). The mind map of this research was created utilizing the

“Whimsical” tool (Whimsical, 2022).
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I decided to build a mind map because knowledge structured following the

Atomic framework inherently keeps items of the same tier separated, regardless of

their contents. Mind maps bridge this gap by generating an interconnected

network of knowledge. Additionally, mind maps allow to easily show the

different options or possibilities of varying factors, which adds significant value to

the deliverable since it lets external people and stakeholders understand these

factors more quickly.

Figure 10, an example of options being listed for a factor in my mind map

3.3.2. Scenarios

Scenarios can be defined as representations of tasks that specific users do in

specific contexts (Nardi, 1992). They are an effective tool to replicate reality in

order to aid designers to make choices, and they can be linked with a certain

persona (or a similar method) to emphasize their aspects in the context being

studied.

According to Bødker (1999), scenarios can be differentiated based on the reasons

they are created:

1) to present contextualized solutions;

2) to illustrate alternatives;
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3) to discover problems.

Scenarios were chosen to narrate ideal situations that may come in the future as a

result of disruptive automated solutions.

3.3.3. Persona spectrums

Persona spectrums are a tool used by Microsoft for Inclusive Design purposes; a

Persona spectrum is defined as “[...] an articulation of a specific human

motivation and the ways it’s shared across multiple groups. It shows how that

motivation can change depending on context.” The first mention of this tool

comes from a Medium article describing their advantages over the more common

Personas (Price & Doug, 2020).

Persona spectrums were chosen because the collected data fit them more

accurately than standard Personas, thanks to the concept of the variable

motivation. Furthermore, it is important to mention that the version utilized in

this thesis is tailored to this research context and data.

More details about the motivation(s) analyzed within this research can be found

in the “4.5. Persona spectrums” subchapter of this thesis.

3.3.4. User journey maps

User journey mapping is a well known process in the UX design field. It is used to

focus on specific user processes, which are deeply analyzed to understand factors

including activities, emotions, pain points, needs and possible improvements

(Endmann & Keßner, 2016). A user journey map can also be linked to a persona

(or a similar method) to further study those factors while considering a specific

type of user.
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User journey maps are particularly useful to analyze the features of each

chronological phase of the journey in great detail. A phase is a relevant event that

happens during a journey; phases are arranged chronologically and the concept of

time serves as the main indicator for progression, therefore emphasizing the

evolution of the journey.

User journey maps were chosen because exploring a common elevator

entrapment experience through the two generated persona spectrums showed

potential to precisely uncover the differences between the factors.

3.4. Applied methods

The main countries chosen for this study were India, China, Finland and Italy.

These countries were chosen because it was interesting to research two world

areas (Asia and Europe) that significantly differ and because the case company

had a special interest to improve their services there.

Only remote methodologies were performed for Asian countries and both

remote and face-to-face methodologies were performed for European countries.

3.4.1. Exploratory survey

The exploratory survey was the first methodology that was performed in the

study. This same survey was sent on four different channels, as referred to Table 1.

The survey was aimed at people who had been entrapped but anyone could

answer, which helped estimate a ratio of people who experienced it.

As a premise, Reddit is a website where people share, rate and discuss any kind of

content (Medvedev et al., 2019). It is divided into numerous “subreddits” that

start with “r/”; a “subreddit” is a community on Reddit that focuses on a certain

topic or theme.
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except for the last two questions, which suggested some possible improvements –

for instance, the presence of a video camera in the elevator – in order to make

elevator riders feel safer and/or less annoyed.

The survey - which remained open for 69 days - received 51 responses.

3.4.2. Semi-structured interviews

Interviews were performed with civilians and shopping mall security guards.

Field guides - a field guide is a list of topics and questions of an interview - for the

two groups were generated during the planning phase. They were later adapted

and improved thanks to the results of the exploratory survey, in order to better

suit the collection of data to answer the research questions.

The “civilian” interviews involved 15 people in total, divided in two batches of 7

Indian people and 8 Chinese people. Both batches required people to have been

entrapped in an elevator at least once in their lives. The interviews lasted 30 to 60

minutes, depending on the entrapment experience being studied.

During the observations, 3 security guards were also interviewed about how they

managed elevator entrapment scenarios. The field guide used for security people

contained different questions, focusing more on the rescuing side of the scenario.

3.4.3. In-the-field observations

An in-the-field observation involving quick interviews was performed in a

shopping mall. Five people agreed to participate in the quick interviews, and only

one of them reported being entrapped once in their life and was interviewed

about their experience.
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3.4.4. Netnography

Netnography was performed both during the whole duration of the thesis and

during dedicated time slots. All kinds of websites were involved in order to gather

both informative (such as data coming from experts) and experiential (such as

data coming from common people) about elevator entrapment situations.

Content to browse was selected based on:

1. The popularity of the website: The higher, the better, since more people

could potentially be found and since the website reputation is likely more

trustworthy;

2. The plausibility of the content according to quality sources: Exaggerated

experiences were ignored if highly implausible;

3. Documentation and proof: Content with photos, videos and other kinds

of proof were prioritized over purely text-based content.

3.5. Validity

3.5.1. Internal validity

In order to mitigate the chance of receiving biased replies, the interview questions

were kept open and generic unless strictly necessary. This meant:

1) Avoiding “yes/no questions” that would also be more likely to generate less

knowledge;

2) Avoiding assumptions as much as possible to mitigate the resulting

priming;

3) Asking for motivations and reasons as much as possible, which “forces”

participants to ponder more about the answer.
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One successful example of this strategy: When asking an interviewee about their

opinion on adding a microphone inside of the elevator car, they immediately

found it useful; they may have thought more positively of the idea because the

researcher was proposing it and they wanted to look more favorably in the eyes of

the researcher (Social desirability bias) (Furnham, 1986). When asking the

interviewee the reasons behind this thought of theirs, they thought more about it

and then changed their mind since they found no use for it; if they had reasons

they would have easily explained them, thus rejecting the presence of the bias, but

since they were then “forced” to think about reasons and found none, they stated

their true thoughts.

3.5.2. External validity

There might be a threat to the external validity of this study: Most interviewees

were in a relatively small age range, with the youngest participant being 20 and

the oldest being 42 (N = 18, mean 25.89, standard deviation 5.19). A reason may

involve the recruiting process, since it mostly involved students, young workers

and their networks, which resulted in the interviewees being mostly students and

young workers. This threat was less impactful during the observation, since it

involved people in an even wider age range (N = 5, estimated age range = 20-70).

3.6. Glean.ly

Gleanly is an Atomic UX Research-based collaborative knowledge repository

(Fedosov et al., 2021; Glean.ly, 2022). In this thesis, it was utilized to store

research facts, generate insights and provide recommendations in order to

practice the Atomic framework.
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3.6.1. Advantages

Although Gleanly is currently in development, it is constantly being updated

based on feedback from the Gleanly community. Furthermore, its current beta

state contains enough features to successfully manage the basic elements of the

Atomic framework in a quicker way thanks to findability- and organization-first

functions.

In terms of learnability, the simple design and structure allow Gleanly to be

particularly beneficial for Atomic beginners, especially during the first Atomic

practice/work sessions. In addition, Gleanly shows a clear (and needed) focus on

providing value to different figures in a team by emphasizing the contents of a

single Atomic block at a time. This allows the user to focus on the component

they need or work with the most; for instance, a project manager may prefer

focusing on the recommendations and may not care as much about the facts,

whereas a researcher might prefer the opposite.

Lastly, integrations are a huge advantage for companies and teams willing to use

Gleanly. For instance, they allow users to automatically add items from external

platforms, which is useful in terms of process automation and saving time.

3.6.2. Disadvantages

Initially, users may spend significant time inserting the raw research data into

Gleanly – especially in the case of verbose data, such as interview answers. This is

mostly due to the “mindset switch” mentioned in the Atomic UX Research

section, particularly for entry-level designers, students and people lacking a

certain amount of experience. Nevertheless, from my experience, this time is

significantly cut after one week of working with Gleanly.
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Additionally, there is room for improvement in terms of small Quality of Life

(QoL) changes, such as common shortcuts/keybindings for faster data insertion.

The Gleanly Slack channel is very active and allows Enterprise-level users to

provide feedback, comments, bug reports and ask questions. Therefore, as users

keep utilizing Gleanly and spreading it to other people, every update will

hopefully improve the QoL side as well.

3.6.3. Summary and personal opinion

Gleanly is a young tool with significant potential that provides a useful and

usable platform for designers that follow and/or are learning the Atomic

framework. It is clear, in my opinion, that the future will bring improvements to

Gleanly, and I will most likely keep it with me and recommend it to other people

and companies I will work with.

3.7. Challenges

3.7.1. Covid-19

The Covid-19 pandemic forcing remote options brings both advantages and

disadvantages.

Within this research, remote methods allowed more flexibility for both sides at

the cost of possible technical issues and a reduced collection of non-verbal data.

Additionally, the timing and symptoms of my own Covid-19 positive condition

forced postponing some interviews and losing some time in the process.

3.7.2. Public healthcare strikes in Finland

As of May 2022, thousands of public sector workers have been on a strike for

higher wages and salary flexibility for a few months (JHL, 2022; YLE, 2022).
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4. Results
This chapter covers the results gathered from the research process. It starts with

the insights and recommendations generated inside the Gleanly tool. Afterwards,

the details of each deliverable will be discussed, starting with the mind map -

which linked insights from Gleanly and other information to be used as the

foundation to generate the other deliverables - and then explaining the scenarios,

persona spectrums and user journey maps.

4.1. Insights in Gleanly

Facts, insights and recommendations stored in Gleanly are the first deliverable

content of this thesis.

A total of 436 facts, 57 insights and 19 recommendations were generated from

the raw research data. Facts are objective data sources, while insights and

recommendations are the result of subjective elaboration.
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In this thesis, the most important insights are the following ones:

N. Insight

1 A working phone and communication are important

2 People do not want to feel alone

3 Elevator myths are common and dangerous

4 Humans are preferred over robots in terms of support

5 Lighting is important for safety

6 People are hungry for information and updates

7 People want to be rescued as soon as possible

8 Reassurance helps people feel safer during entrapments

9 The company should act proactively

10 People want to know someone is aware of the situation

Table 2, summary of the most important insights

4.1.1. A working phone and communication are important

People may find having a working phone (enough battery and signal) to be

useful/important in an elevator, regardless of an entrapment taking place or not.

This includes the fact that not being able to use a phone in an elevator could be

seen as an issue.

This insight is related to the concept of "someone becoming aware of the

situation" since the phone would be used to call someone for help, although it

would also be used to distract oneself from the entrapment.

42 facts support this insight and 0 facts disprove it.
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A quote from a participant: “Cell phones usually don’t work [in elevator cars],

and I think this is a big problem.”

4.1.2. People do not want to feel alone

Communication is fundamental, particularly if it is continuous. People do not

want to feel alone, having friends (and/or non-dangerous people) in the elevator

car seems to help people feel better during entrapment situations.

Additionally, people also assume that their friends (and other people in general)

do not want to feel alone.

This insight also covers the appreciated action of someone communicating with

entrapped passengers through any channel.

38 facts support this insight and 1 fact disproves it. The disproving fact comes

from a person stating that being entrapped alone may sometimes be safer than

being entrapped with complete strangers.

A quote from a participant: “If I was alone, it would have made the situation

much worse. If there’s another person with you, you have a sense of reassurance.”

4.1.3. Elevator myths are common and dangerous

Elevator myths are fairly common because they are easy to imagine/rationalize for

people with little to no elevator safety knowledge; movies often reinforce these

myths.

Furthermore, not knowing about systems such as ventilation (running out of

oxygen in the elevator car is a common myth) and emergency brakes (freefall

being relatively common is also a common myth) may lead to people
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oversimplifying the elevator system and thus more easily finding something to

fear.

These factors are emphasized when considering common elevator

accident-related factors, such as a person feeling stress or anxiety: This condition

may set the body in “fight or flight mode” and thus increase the breathing rate,

which causes a feeling of suffocating (Paulus, 2013). Another example may be the

elevator stopping with a small shake since, in an anxious context, this may lead a

person to believe that something much worse is happening.

33 facts support this insight and 0 facts disprove it.

A quote from a participant: “[What I feared the most was] the freefall. The

elevator wasn’t safe, because it suddenly stopped.”

4.1.4. Humans are preferred over robots in terms of support

Humans are desired for support roles and preferred over robots in terms of trust,

reassurance and support. Most people would neither trust nor interact with a

machine while stuck in a machine, and they believe that robots would not be able

to do much about the situation.

If utilized anyway, robots should still allow people to contact real humans in case

of need. Furthermore, they should be more useful than just an automated voice

repeating “do not worry”, since that would feel fake and untrustworthy.

Nevertheless, a robot could be useful for young kids to calm down, since they

likely would not recognize that it is not a person.

39 facts support this insight and 7 facts disprove it. Among the disproving facts,

some people simply preferred robots - even over real people - and others thought

it would be useless and too “gimmicky” regardless of its features.
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A quote from a participant: “The robot has no human emotions, it could not

comfort me.”

4.1.5. Lighting is important for safety

Lighting is fundamental in case of entrapment, possibly without

signaling/reminding people about the entrapment. Lights should neither turn off

nor change in case of entrapment, since that could induce panic in passengers.

Darkness is felt significantly more dangerous in case of being with strangers in the

elevator car.

29 facts prove this insight and 0 facts disprove it.

A quote from a participant: “I was feeling anxious because I felt stuck kind of

nowhere and it was dark.”

4.1.6. People are hungry for information and updates

People entrapped in an elevator may feel like they are lacking important

information that would otherwise make them feel safer and less anxious.

Furthermore, receiving this information leads to feeling less negatively.

In this context, information includes but is not limited to:

● The estimated time it will take to be rescued;

● The cause with its degree of danger;

● Actions that can/should be done (or avoided);

● The estimated time until lights running on emergency power turn off;

● Levels of breathable air, since some people may believe the myth of

suffocating during an entrapment.

29 facts prove this insight and 0 facts disprove it.
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A quote from a participant: “What should we do? [...] The fact that there is no

quick information or actions is a problem.”

4.1.7. People want to be rescued as soon as possible

Entrapped people want to be rescued as soon as possible. They might also be

willing to find any way out instead of waiting for professional help regardless of

the context and severity, which may lead to dangerous scenarios.

This insight is also partially related to the insight discussed in the “4.1.9. The

company should act proactively” section.

27 facts prove this insight and 0 facts disprove it.

A quote from a participant: “I just wanted to get out as soon as possible.”

4.1.8. Reassurance helps people feel safer during entrapments

People may feel the need of being reassured in case of elevator entrapment. This

reassurance should be appropriate and should feel trustworthy; for instance, a

robot voice repeating “do not worry” would not suffice, while a technician in

continued contact with the people in the elevator car would.

People may also assume that entrapped people feel the same need and thus may

want to support them; for example, if a friend was entrapped, they would stay on

the phone with them as much as possible (assuming the friend needs and wants

this phone call).

24 facts prove this insight and 1 fact disproves it. The disproving fact comes from

a person stating they would not need any kind of reassurance once they pushed

the button and were able to use their phone.
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A quote from a participant: “You feel someone cares about the situation and

they’re trying to get you out of the trouble, you won’t always stay [entrapped in]

there.”

4.1.9. The company should act proactively

People may want the company/building manager/maintenance team/support to

actively and quickly contact them in case of entrapment, instead of having to

contact them themselves.

This desired level of proactiveness would guarantee some key facts:

1) someone that can help is aware of the situation;

2) the initial waiting time would be cut, making the rescue faster;

3) the support person would be able to communicate with the entrapped

people.

In addition, other minor insights report the following proactive concepts deemed

as useful: automatic entrapment prevention, detection and even fixing.

22 facts prove this insight and 0 facts disprove it.

A quote from a participant: “If my friend called the monitoring people and

they’re still stuck, that’s a really f****d up situation. [...] I think I’d sue the

company.”

4.1.10. People want to know someone is aware of the situation

One of the biggest concerns of entrapped people is the fact of no one being aware

of their situation. They want someone to become aware as soon as possible, in

order for the rescue to be quicker and thus to quickly leave.

21 facts prove this insight and 0 facts disprove it.
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A quote from a participant: “I felt reassured from seeing people coming; they are

going to save us.”

4.1.11. Other noteworthy insights

Other insights worth mentioning are the following ones:

● People are cautious towards strangers and do not want to disturb them.

They get uncomfortable if strangers do not share this feeling and invade

their personal space.

● People have mixed opinions about monitoring systems such as a camera or

a microphone in the elevator car. Some people are completely okay with

that, others would never want them, no matter the advantages.

● Some people would be willing to actively report elevator car faults and

seemingly-broken items. However, the reporting process should be quick,

easy and should not require any download or application.

4.2. Recommendations in Gleanly

The Atomic UX Research framework strongly suggests mentioning a method for

measuring the impact of a recommendation inside the recommendation itself.

This allows for future research to start by immediately knowing potential metrics

to gather data about. An example measurement is “This recommendation should

result in a reduced number of calls to the support center.”
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In this thesis, the most important recommendations are the following ones:

N. Recommendation

1 Improvements to the support process

2 Providing elevator safety knowledge

3 Being able to use phones in elevator cars

4 Privacy-sensible monitoring solutions

5 Lighting and power improvements

6 Elevator aesthetics are part of the experience

7 Disruptive automation improvements

8 Support-ready interactive screen

9 Basic heuristics for alarm buttons

10 Community-based active reporting

Table 3, summary of the most important recommendations

4.2.1. Improvements to the support process

The support process should start as soon as the entrapment begins. Either a robot

or a real person should contact the passengers in the elevator car; in case of the

robot being used, it should at most reassure the riders by giving some

information. The best information would be the estimated rescue time, the fact

that humans are already aware of the situation and working on the issue,

reassuring facts about myths - including that breathable air is always available -

and possible safe actions to take, most importantly to just wait without trying to

forcibly exit.
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A technician should be quickly sent in case of the elevator not fixing itself

automatically in a determined time. Furthermore, in this case, a support person

should contact the entrapped people during the waiting time, in order to provide

reassurance, updates and information about the situation and elevators in

general.

It is important that, if used, the robot should not be the sole manager of the

situation, since this research showed that people do not trust robots to manage

emergencies. Human presence is fundamental and the company providing

proactive communication and actions would make passengers feel safe and

trustworthy towards the company.

4.2.2. Providing elevator safety knowledge

Elevator safety knowledge has proven to be a “vaccine” to entrapment-related

fears in many situations.

A simple and graphic prevention poster reassuring and supporting people with

information, steps to follow and actions to avoid in case of entrapment could be

helpful in the elevator car. This information could also be taught to security

guards to tell entrapped people for reassurance, which would feel even safer since

humans are perceived more trustworthy than posters and/or robots.

Common safety information could also be included, such as to respect personal

spaces.

4.2.3. Being able to use phones in elevator cars

Internet connection should absolutely be provided inside elevators, so that

passengers may utilize their phone to communicate and distract themselves in

case of entrapment. This should reduce the duration of entrapments since
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maintenance or fire department would be called as soon as possible, thus

shortening the time spent waiting for someone to become aware of the situation.

Furthermore, this should mitigate the negative feelings perceived by the riders.

Either a stable wireless network or a cellular network repeater may work.

On the other hand, emergency situations such as panic attacks may benefit less

from this recommendation. Nevertheless, people that have no knowledge of how

to help people in these dangerous situations may quickly search for information

on the internet.

4.2.4. Privacy-sensible monitoring solutions

Utilizing cameras and microphones that only work during entrapment scenarios

could assist support and rescue people, especially in case of emergency. However,

these changes should bring new privacy regulations that guarantee privacy and

anonymization of the content.

The person that oversees the monitoring tools should contact the entrapped

person and send a technician if these actions are needed at any time.

The anonymous content could also be recorded and kept to improve the support

service of elevator companies; however, the most user-centered option would be

to avoid recording anything in order to respect the privacy of passengers.

This recommendation works best in countries whose people would tolerate this

monitoring process.

The impact of this monitoring process could be measured by comparing the

perceived feeling of safety and time needed to rescue passengers in elevators with

and without these monitoring tools.
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4.2.5. Lighting and power improvements

In case of an emergency, the lights should not change and should always be on.

An emergency backup power system could meet this requirement. Furthermore,

LED/energy efficient lights are preferred, since they would potentially last more

time than standard lights.

In case of the impossibility to install the emergency power supply, emergency

lights that turn on to prevent a blackout may be used; these should be just plain

lights without any panic-inducing features such as being red or spinning like

other kinds of emergency lights.

Emergency lights and regular lights should be protected against not only power

outages, but also vandals and other external issues that may prevent their normal

functioning.

The impact of this recommendation could be measured by comparing the

perceived feeling of safety in elevators with and without good emergency lighting.

4.2.6. Elevator aesthetics are part of the experience

The elevator car should at least look modern, even if the other parts of the

elevator system are old (but still safe and maintained of course). The reason is that

people trust old-looking elevators less, due to thinking it is more likely for

entrapments and accidents to happen in case old elevators are involved.

The impact of this recommendation could be measured by comparing the

perceived feeling of safety between elevators that seem old and modern ones.

Furthermore, a research on the likelihood of entrapments involving old or

modern elevators could be conducted to understand whether the “elevator

aesthetics effect” should be considered a myth or not.
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4.2.7. Disruptive automation improvements

Additional investment and research are needed in automation sub-fields such as

accident prediction, detection and automatic fixing. Positive results may lead to

disruptive innovations; for instance, entrapments could be drastically reduced or

even prevented altogether. As a result, this recommendation could potentially

lead to other recommendations becoming obsolete and thus unnecessary to

finance.

The impact of these investments could be measured by tracking the difference in

terms of the number of entrapment cases. In addition, the satisfaction of

passengers with previous entrapment experiences may also be researched, since

they would be able to compare the situations.

4.2.8. Support-ready interactive screen

An interactive support screen (or device) could be installed in the elevator car.

This may significantly improve communication, distraction and information

provision. Furthermore, some elevators already utilize digital screens for

advertisements, which means that these screens could be simply repurposed to

provide support instead of ads in case of entrapment.

The impact of this recommendation may be measured by researching the

thoughts and satisfaction of entrapped passengers with the screen.

4.2.9. Basic heuristics for alarm buttons

The alarm/emergency button should be unique, reachable by anyone, always

ready, prominent, safe for kids and easy to understand. Additionally,

multisensorial feedback is necessary for stating whether the button was

successfully pressed or not.
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In terms of safety for kids, the button should not activate on quick presses in

order to prevent accidental pushes by curious kids. Furthermore, its edges and

features should be curved and gentle to avoid possible cuts and injuries, such as a

kid knocking their head by falling against the buttons panel.

The impact of this recommendation may be measured by researching experiences

of people being entrapped and potentially having troubles with the emergency

button, since the research behind this thesis proved that it may happen.

4.2.10. Community-based active reporting

A form to report elevator faults and poor conditions may be helpful, assuming

that people would use it; the research behind this thesis reports that most people

would use it, since they recognize it could be important to prevent entrapments.

The form must be simple, quick and free for everyone.

The report would go directly to the responsible maintenance, possibly including

a picture. Furthermore, a QR code may be utilized to access this form, which may

also uniquely identify the elevator involved in each report and thus remove the

need for unique forms or apps.

The impact of this recommendation may be measured by tracking the difference

in terms of the elevators involved in entrapments, assuming that maintenance

acts timely on the reports.

4.3. Mind map

This research has shown that the entrapment scenario varies depending on

numerous factors. A mind map was generated in order to record and visualize

both these factors and other useful information concerning the context of

elevator entrapment.
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The mind map is divided into four major branches: Passenger, Context, Wishes

and Misinformation. For an overview of the mind map, please check out

Appendix 5.

4.3.1. Passenger

The Passenger branch contains information that is closely related to the human

side of the entrapment, including their level of elevator knowledge, age, gender,

attitude towards the entrapment, attitude towards strangers, opinion about

privacy in the context of monitoring tools, possible fears and about their past

experiences.

These factors are particularly useful to consider when studying improvements

targeted to one or more human-related specific factors - for instance, the rescue

process of elderly people.

For more details about this branch, please check out Appendix 5.1.

4.3.2. Context

The Context branch contains information related to the general context of the

entrapment, such as the “population” (whether a person is alone, with their

friends, with strangers or with both friends and strangers), the lighting, whether

the building is a public or private one, the monitoring options in place, the kind

of emergency response being utilized (alarm bell or support call), the elevator

conditions, the network availability in the elevator car, the physical characteristics

of both the shaft and the building containing it, key pieces of information and

elevator music.

This set of factors provides great support to ensure as many of them as possible

are considered when analyzing company processes (for instance, supporting
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entrapped people). These factors are important both because they are among the

major influencers of the entrapment scenario and, most importantly, because

most of them can be directly influenced by companies and governments, as

opposed to most of the factors in the Passenger branch.

For more details about this branch, please check out Appendix 5.2.

4.3.3. Wishes

The Wishes branch contains information about desired changes and conditions

from people involved in the research; these topics include communication with

people outside, the fact of not being alone, receiving useful information, a strong

preference of support from real humans instead of robots, the elevator company

acting in a proactive manner to provide assistance, the duration of the

entrapment and a form of actively report faults in the elevator car to someone

responsible.

These wishes are useful both for the intrinsic value of the recommendations and

for the possibility of deeply studying them to uncover their roots, which leads to

understanding the primary (basic) needs to be satisfied.

For more details about this branch, please check out Appendix 5.3.

4.3.4. Misinformation

The Misinformation branch contains information that negatively influences

people with no elevator safety knowledge. This information can be further

branched in two main sub-branches: Myths and Causes.

The Myths sub-branch lists a series of urban legends people encountered and

believed:
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● Freefall is a common event in case of entrapment

● Breathable air can run out during an entrapment

● The elevator car is being pulled by a single rope or chain that is barely able

to handle the maximum weight

● Doors can randomly open between floors

● Pressing multiple times the button to call the elevator makes the elevator

move more quickly

● Roof safety hatches can be freely used to escape entrapments

● If the elevator is overcrowded, freefall will occur

● Pressing the “close doors” button makes doors close more quickly

● It is dangerous to be entrapped in between floors with the elevator car

● Pressing all buttons can stop freefall by stopping the elevator at a floor

● Pressing any button while entrapped may make the elevator improperly

work

The Causes sub-branch lists the channels through which myths spread, including

but not limited to influence by movies and news, no interest or will to learn

about elevator safety, no instructions in the elevator car and contextual

entrapment factors like unusual vibrations or even fight or flight mode making

people feel like suffocating.

Overall, the Misinformation branch is significantly useful to consider in order to

know the most important safety information to spread and to tell entrapped

people, since it may effectively calm them down if they believe these myths.

For more details about this branch, please check out Appendix 5.4.
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4.4. Scenarios

The goal for the generated scenarios is not to explain an usual elevator

entrapment, but rather to describe three ideal scenarios that involve disruptive

automation upgrades: Automatic entrapment prevention, fixing and detection.

Prevention involves the elevator actively preventing people from using it and

notifying maintenance about a possible issue while trying to fix itself. The

elevator would also notify people about the reason for not working, which people

would probably respect and appreciate.

Fixing involves the elevator suddenly stopping during a ride but fixing itself in

little time and working again; some elevators already possess technology to do

this, although with a limited range of fixing ability.

Detection involves the company quickly contacting entrapped people thanks to

being notified by the elevator about the situation. This saves significant time by

cutting the wait that would have occurred without the company acting

proactively.

The focus of writing these scenarios was to illustrate the potential and significant

improvements that these advancements would bring. In addition, factors such as

the presence of friends and a decent level of elevator safety knowledge were

included, since these positively contribute to the ideal entrapment experience.

The scenarios can be found in Appendix 6.

4.5. Persona spectrums

Research data not only confirmed that fear and annoyance are the main emotions

felt during an entrapment, which was an assumption of ours, but also that
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reactions of fear and annoyance were far from unique and stable in an

entrapment experience. These emotions varied upon factors including the

duration of the entrapment, the stability of the elevator and the level of own

elevator safety knowledge.

As a result, two persona spectrums were generated to explain the different

“phases” of the aforementioned primary emotions.

4.5.1. Fear

The “Fear” persona spectrum shows a significant focus on the entrapment itself,

rather than the outside world. This focus is reflected in factors such as the

nervousness towards dangerous situations (for instance, the elevator shaking or

falling down).

People with a predominant “fear” trait usually start at the “Panicking” phase of

this spectrum, since entrapments are often unexpected events. External influence

by movies and uncommon news events - such as freefall occurrences -

significantly affects them, which may result in high levels of anxiety and even

panic attacks. This phase usually decays into the “Anxious” phase with time,

assuming that nothing dangerous happens. Providing support quickens this

decay.

The most extreme phase of this persona spectrum is “Avoidant”, which refers to

people suffering from claustrophobia and avoiding elevators altogether. The

reasons behind avoidance range from a simple preference to take stairs, which is

more common in case of the destination being three or less flights of stairs above,

to suffering from a trauma caused by one or more entrapment experiences. For

the latter, literature has proven that therapy using virtual reality (VR) (Botella et

69



al., 2000) and exposure therapy (Myers, 1997) help mitigate and may even fully

treat claustrophobia.

One of the most effective conditions to prevent or mitigate fear is elevator safety

knowledge, especially if acquired previous to an entrapment. Oftentimes, the

only negative occurrence of elevator entrapments is the elevator not moving.

People that know about the various safety systems tend to feel better, since they

know that freefall and other extreme occurrences are exceedingly rare, thus being

aware that the situation is not dangerous.

For more details about this persona spectrum, please check out Appendix 7.

4.5.2. Annoyance

The “Annoyance” persona spectrum shifts its focus towards the outside world,

rather than the entrapment itself. People with a predominant “annoyance” trait

tend to disregard what happens in or to the elevator car - this may change in case

something extraordinary like a freefall occurs due to the high degree of danger,

although more data is needed to confirm this - and are instead more worried

about their reason for wanting to exit as soon as possible, such as a meeting or

other time-strict activity.

People with a predominant “annoyance” trait usually start at the “Frustrated”

phase. The degree of frustration is often determined by external factors: For

instance, if a person was busy going to an important meeting or time-strict event,

their frustration may be higher and involve anger as well; on the other hand, a

person with more free time may still feel frustrated at first, however, the

experience will feel more like a nuisance than an actual issue or danger. This

phase often decays with time, once a person becomes aware of the fact that they

cannot do much besides waiting. Nevertheless, the “Frustrated” phase may return
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if the duration of the entrapment becomes significant; the critical threshold

depends on the person and on the situation.

The most extreme phase of this persona spectrum is “Foolish”, which refers to

people acting irrationally or even violently. The behaviors range from random

jumps while the elevator is working, which may cause an entrapment to happen

in the first place, to being uncooperative to or even offensive towards support

people in case of entrapment. Data from this research showed that both friends

and strangers of “foolish” individuals may react very negatively to people acting

this way, such as by being angry at them (friends) or even slapping them

(strangers).

For more details about this persona spectrum, please check out Appendix 8.

4.5.3. Inter-transitioning

It is important to mention that transitions between phases of a different persona

spectrum may still occur, depending on the context. For instance, a few instances

of research data showed people entering the “Panicking” phase - from the “Fear”

persona spectrum - as soon as the entrapment happened but moving onto either

the “Bored” or “Chill” phase - from the “Annoyance” persona spectrum. This

transition occurred as a result of the realization that panic would only be

detrimental to the situation.

4.6. User journey maps

Although the entrapment situation may vary considerably, studying the baseline

entrapment experience is useful to understand the common and basic steps of the

entrapment scenario. In addition, the generation of persona spectrums was

applied to differentiate the process between the viewpoints of each.
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4.6.1. Fear

The journey starts with the “Pre-lift” phase, which represents the person waiting

for the elevator to arrive. Here, people often distract themselves on their phone

and do not think much about the possibility of entrapment.

Once the person enters the elevator car (“Car” phase), they act cautious towards

the strangers inside and move to a safe place. People may greet each other out of

courtesy, although the likelihood depends on the people and culture.

The real entrapment begins in the “Accident” phase: The elevator suddenly stops

and the person is confused and shocked about this.

Initially, the person may panic for a while (“Panic” phase), worried about freefall

and/or being stuck inside forever. The feeling of worry towards strangers

increases.

After usually a short time, the person starts wondering how to solve the situation

(“Doubt” phase). The alarm button is pressed, as the person still feels afraid.

Time feels significantly slow while waiting for a support person to contact the

elevator car (“Alert” phase). The person may feel more anxious and hopeless in

case of the duration being perceived as too long.

As soon as the support person contacts them (“Contact” phase), the person

immediately feels relieved, although their fear may cause stuttering and other

communication interferences.

The operator reassures everyone and tells them to wait for the technician to fix

the issue (“Waiting” phase). Time feels slower, however, the person feels slightly

better thanks to knowing that someone is aware of their situation.
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The person may try to use their phone if they have not already. They quickly

realize that there is no signal in the elevator car (“Offline” phase), which leads to

additional discomfort.

The person feels even more relieved once they know that the technician has

arrived and will soon start fixing the issue (“Rescue” phase).

There might be unusual vibrations, noises and movements while the technician is

working (“Hope” phase). The person may feel worried about these.

The journey ends with the “Saved” phase, as people are rescued and taken outside

of the elevator car. The person now feels happy, however, they may avoid

elevators for some time onwards.

For more details about this user journey map, please check out Appendix 9.

4.6.2. Annoyance

The journey starts with the “Pre-lift” phase, which represents the person waiting

for the elevator to arrive. Here, people often distract themselves on their phone

and do not think much about the possibility of entrapment.

Once the person enters the elevator car (“Car” phase), they act cautious towards

the strangers inside and move to a safe place. People may greet each other out of

courtesy, although the likelihood depends on the people and culture.

The real entrapment begins in the “Accident” phase: The elevator suddenly stops

and the person is confused and shocked about this.

Initially, the person may feel frustration and light anger, especially if the person

was traveling towards a time-strict event.
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After a very short time, the person starts wondering how to get out as quickly as

possible (“Rush” phase). The alarm button is pressed, as the person just hopes for

the elevator to fix itself.

Time feels significantly slow while waiting for a support person to contact the

elevator car (“Anger” phase). Anger grows on the person as each second passes.

As soon as the support person contacts them (“Contact” phase), the person tells

support about the entrapment; they might also talk about their time-strict event

to vent out their frustration.

The operator reassures everyone and tells them to wait for the technician to fix

the issue (“Waiting” phase). Time feels slower, however, the person feels slightly

better knowing that a technician is on their way and hopes they fix the elevator as

quickly as possible.

The person may try to use their phone if they have not already. They quickly

realize that there is no signal in the elevator car (“Offline” phase). This leads to

significant discomfort, since they will not be able to notify the people involved in

their time-strict event, and they feel their reputation and image is on the line.

The person feels a bit better as soon as they know the technician has arrived,

telling them to be quick (“Rescue” phase).

There might be unusual vibrations, noises and movements while the technician is

working (“Hope” phase). The person feels tired and just wants to get out.

The journey ends with the “Saved” phase, as people are rescued and taken outside

of the elevator car. The person now feels glad to be able to continue their day.

For more details about this branch, please check out Appendix 10.
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5. Discussion
This chapter covers three important topics of discussion in the context of

researching entrapments: The list of involved actors, the answers to the research

questions and the future work of this project.

5.1. List of actors

This is the list of the various actors that may be involved during entrapment

scenarios. This list comes from research data and it is important to remember

that changes to the elevator system and rescue process will affect each actor in

different ways and to different degrees. As a result, all actors should be considered

in the process of designing and studying improvements.

5.1.1. Entrapped people

One or more people that get entrapped in the elevator. They want to be rescued

as soon as possible, they need reassurance and there might be emergencies in rare

cases.

5.1.2. Support call operators

A company employee that calls the entrapped elevator car to provide support.

They should know about the situation and they should provide entrapped people

with information including the estimated time of rescue, the danger level being

low, tips to follow to stay safe while waiting and information against myths.

5.1.3. Security staff

Security guards in public buildings. They are often the first responders in case of

entrapment, and they are trained to tell people to stay calm and wait. They have
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very limited agency in terms of rescuing people in order to leave the work to

technicians to avoid damages. However, they may act with force - such as by

prying open the elevator doors - if an emergency arises. They are also in charge of

calling the elevator company if the entrapment does not fix itself in a few

minutes.

5.1.4. Management people

People working in the management of one or more private or public buildings.

Their number is sometimes found in the elevator car as a support number, so

they can then alert the company about the situation and have a technician be sent

there.

5.1.5. Bystanders

People outside of the elevator that can communicate with entrapped people. This

communication and feeling of someone being aware of the situation is often

helpful to calm entrapped people.

In case of glass elevators, entrapped people may either appreciate feeling less

lonely as a result of seeing people outside being aware of the situation or dislike

feeling on public display.

5.1.6. Maintenance and technicians

Company specialists that perform maintenance activities and, in this case, that

may be called to the elevator building to fix the entrapment.

5.1.7. Firefighters

People from the fire department that may be called to rescue entrapped people.

They possess both specific training and tools to handle entrapments, including
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ways to pry open the doors and ropes to rescue people from the hatch on the roof

of the elevator (which is a rare occasion).

5.1.8. Other emergency services

Public workers such as certified first responders that may be called in case of

specific emergencies.

5.2. Answering the research questions

5.2.1. RQ1: How do people feel during entrapments?

People mainly feel annoyance or fear based on their personality and on the

context of the entrapment.

People with a predominant “annoyance” trait focus less on the entrapment itself

and more about the consequences of the unfortunate event, such as losing time

or being late to a meeting.

People with a predominant “fear” trait focus predominantly on the entrapment

and possible negative scenarios, such as “what if the elevator fell down and

hurt/killed us?”.

RQ1.1: When is annoyance transformed into fear?

People may switch to fear if panic inducing events occur, such as the elevator

going freefall, since that degree of danger would most likely scare anyone.
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RQ1.2: Why do some people avoid or fear an elevator ride?

People may avoid elevators for two main reasons:

1) They prefer taking the stairs, assuming that they are not carrying

something (heavy) and that their destination is three or less flights

upwards;

2) They fear elevators due to elevator phobia, claustrophobia and/or negative

past experiences involving elevators.

RQ1.3: What are the elements that increase annoyance or fear during an

entrapment?

Duration is the most significant factor in terms of increasing annoyance, since

people just want to leave the soonest possible.

The presence of strangers and darkness are definitely significant influencing

factors in terms of increasing fear during an entrapment, since people feel worse

as a result of any of those, especially if combined. Furthermore, possessing no

elevator safety knowledge also influences people towards feeling more fear and

danger.

5.2.2. RQ2: Why do people fear entrapments?

The most common and important reasons are the feelings of danger, injury,

death and feeling closed in a tight space. These fears are strongly associated with

uncommon events, such as the freefall.

RQ2.1: What do people fear about entrapments?

People with little to no elevator knowledge usually fear dangerous but exceedingly

rare scenarios, such as fire in the elevator car or the freefall. They also fear other
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elevator myths, including air running out in the elevator car and leading them to

suffocation.

Regardless of the elevator knowledge, all people fear strangers being malevolent

and the entrapment lasting a long time, such as entire hours.

RQ2.2: How do people react and behave in case of entrapment (and why?)

People either react with a predominant “annoyance” or “fear” trait. This depends

on the person and context.

People with a predominant “annoyance” trait may act less cooperatively since

they feel angry and frustrated. However, they may also actively or passively calm

down other people in the elevator car, since they show no fear and might feel just

bored or calm instead.

People with a predominant “fear” trait may scream, panic and/or faint since they

feel afraid for their lives. Panic and fear may spread among the group, in case of

many people being entrapped in the same elevator car. Nevertheless, they may

instead feel a little or medium level of anxiety, which usually does not lead to

emergencies or to a high perceived danger.

5.2.3. RQ3: How are entrapment situations handled in terms of

the overall experience?

There is no standard procedure to manage elevator entrapments, since the

scenario may vary significantly. An important goal for people responsible is to

ensure the safety of entrapped people. This is achieved by reassuring them to

avoid panic. Furthermore, people currently lament a lack of useful and important

information, such as the estimated time of rescue and any updates on the

situation.
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RQ3.1: What is being done right now to support entrapped people?

In case the emergency button rings a bell, the bell alerts people in the building. If

no management person is present, these people are supposed to call the building

manager or someone in a similar position. This figure usually calls a technician to

fix the issue, if the entrapment is still ongoing.

In case the emergency button starts a call with a support person from the elevator

company, the support person asks for details such as the location and whether

there are emergencies. A technician may then be sent to solve the issue, if the

entrapment is still ongoing.

In either case, firefighters and other public support services may also be called,

especially during emergencies.

RQ3.2: How can the support process be improved?

The best improvement would be in terms of time: The support process should

begin as soon as possible and fix the issue as quickly as possible. Automation

improvements may help in terms of preventing, predicting, detecting and fixing

the entrapment.

Security staff could also be given more power and training to handle the situation

without having to wait for a technician from the elevator company, although this

would also imply higher responsibilities and more resources needed.

5.2.4. RQ4: What do people think about elevators/elevator

rides?

People appreciate elevators and the mobility they provide. Some may only take

them if they are alone or with friends.
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RQ4.1: What do people know about elevators and their safety?

On average, people possess little to no knowledge about elevators and their safety.

This leads to myths being rampant and often reinforced by movies and other

pieces of media.

People generally comment about this saying that they feel neither need nor

interest to acquire knowledge about these concepts.

People with medium to high knowledge in this context often feel significantly

better (calmer and less afraid) since they are aware that danger arises only during

exceedingly rare scenarios.

RQ4.2: How do people tell their kids to behave in elevators?

Kids are told to not jump, stay calm, behave well in general, respect strangers and

ask someone for help if necessary.

5.2.5. RQ5: What do people do and not do on normal rides (and

why)?

People enjoy their personal space and strangers respecting it, so they will move to

the back of the elevator and rearrange to always keep some space in between if

possible. Most people either lower their voices or stop their phone calls on

entering an elevator car with strangers. In case of friends riding the elevator

together, they usually do not stop their conversation regardless of the presence of

strangers, unless the topic is sensitive or personal.
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RQ5.1: Which differences are there in scenarios with either one person or many

people in the elevator car?

People show a strong preference towards being with friends in elevator scenarios.

Additionally, being with strangers is normal and accepted during normal rides

but it feels more dangerous during entrapments.

5.3. Future research

The following sections contain the main ideas that I would follow if this project

continued:

5.3.1. Simulated entrapments

Simulating real entrapments with people that do not suffer from claustrophobia

or panic attacks would safely gather the behavioral knowledge that is missing

from this research. This newfound knowledge could then be used both on its

own and together with the anecdotal data. The comparison may lead to

interesting differences between what people subjectively report and the (more)

objective truth.

5.3.2. Other stakeholders

It would be insightful to research the viewpoints of the figures mentioned in the

“5.1 List of actors” subchapter that were not included in this research. For

instance, analyzing improvements to the support that firefighters or emergency

workers provide in case of emergency during an entrapment may result in saving

more lives.
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6. Conclusions
One of the most significant conclusions revolves around the concept of time.

People want to be rescued as soon as possible in case of entrapment, since

entrapments are unexpected and often a negative experience. This can be

achieved by providing multiple means of communication with the outside world,

such as a working internet connection inside the elevator car and a way to call a

support person from the elevator company. Being able to notify someone about

the entrapment will not only start the rescue process sooner, but also make

passengers feel better, as this research has shown that people do not want to feel

alone and that they feel significantly better when they know someone is aware of

the entrapment situation.

Reassurance is another fundamental factor to the human side of entrapments.

People have expressed a strong preference towards humans over robots in terms

of support. Feelings and trustworthy reassurance are the reasons behind this

preference, since most people claimed they would not trust what a robot tells

them. Moreover, support actors should be trained to properly reassure people.

Elevator companies should aim to improve their proactiveness by calling an

entrapped car without waiting for its passengers to call support or press the

emergency button, since this would reduce the waiting time when the elevator car

does not fix itself after a short time. Furthermore, in terms of automation

technologies, automatic prevention, prediction, detection and fixing would also

shorten the duration of the entrapment. The best case scenario for both elevator

passengers and companies is automatic entrapment prevention, as passengers

would rest assured that entrapments will not happen and companies would

spend less resources by not needing support personnel to assist people in case of
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8. Appendices
8.1. Data gathering materials

Appendix 1: Field guide (civilians)
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Appendix 2: Field guide (security guards)
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Appendix 3: Survey questions
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Appendix 4: Observation field guide
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8.2. Results and deliverables

Appendix 5: Mind map
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Appendix 5.1: Passenger branch of the mind map

119



Appendix 5.2: Context branch of the mind map
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Appendix 5.3: Wishes branch of the mind map
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Appendix 5.4: Misinformation branch of the mind map
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Appendix 6: Scenarios

Prevention

“After the last ride, the elevator system detects that the likelihood of an

entrapment occurring during the next ride is critical. It automatically locks its

doors, notifies maintenance, tries to fix itself and tells people outside why it’s

locked, emphasizing that it’s for their own safety. After a few minutes, the issue

disappeared, so it shows itself as operational again. People waiting for the elevator

are really happy that the elevator “cares” about them to the extent of preventing

them from taking a ride that could end up being terrifying for some. After a few

hours, a technician arrives and checks that everything is functional again to be

sure.”

Fixing

“A small group of friends enters an elevator car. They’re chatting as usual but,

after a few seconds of their ride, the elevator car suddenly stops for seemingly no

reason. They are confused for a second, one of them feels like fainting. Luckily,

after a few seconds, it starts moving again like nothing happened. The ones who

didn’t fear it joke about it, calming their friend who was close to panicking and

laughing it off. The elevator notifies maintenance about this; maintenance comes

in a few hours and checks that everything is functional again to be sure.”

Detection

“A group of friends enters an elevator car. They’re chatting as usual but, after a

few seconds of the ride, the elevator randomly stops. One of them feels like

panicking, but a few of them know about elevator safety and its systems, so they

explain to them why they’re safe and that they just have to wait. Their fear of

having to wait a long time is cut short by a robot voice, which says “We are sorry

123





Appendix 7: Fear persona spectrum
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Appendix 8: Annoyance persona spectrum
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Appendix 9: Fear user journey map
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Appendix 10: Annoyance user journey map
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