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Figure 1: Xpressia is a physical and interactive journey map, staging the experience of railway passengers 

ABSTRACT 
Customer Journey Mapping is a widespread service design tool that 
synthesizes and communicates user research insights to stakehold-
ers. In its common form, a journey map is a synthetic (typically 
non-interactive) visualization of the key steps of the users’ expe-
rience with a service or product. By decomposing the elements 
of a journey map and staging them under the form of a physical 
and interactive installation, we intend to leverage the power of 
journey mapping to break silos and prompt employees within an 
organization to discover end-users journeys in a compelling and 
empathic way. This aims to support the user-centered maturity of 
the organization by developing employees’ curiosity and empathy 
towards users. We illustrate this approach through a case study on 
railway passengers’ experiences. We explore the value of richer 
transfers of user research insights through physical journey maps 
and discuss design processes and mediums enabling journey maps 
to come to life. 
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1 INTRODUCTION 
A journey map visualizes the experience of a person (often the 
customer of a service) over time [23]. It unveils all the key steps of 
the experience and can take many forms, varying in their scale or 
scope depending on the purpose of the map in the design process. 
In its traditional form, a journey map is a synthetic visualization, 
on screen or on paper, focusing on a main actor (often represented 
by a persona). Amongst other uses, it allows communicating user 
research insights to stakeholders in a synthetic yet compelling way. 
It encourages people across the organization to consider the user’s 
experiences, feelings and needs. It forms a “boundary object” that 

https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.1145/3491101.3519630
https://doi.org/10.1145/3491101.3519630


CHI ’22 Extended Abstracts, April 29–May 05, 2022, New Orleans, LA, USA Carine Lallemand et al. 

allows diverse teams to work together efciently and creatively with 
the customer’s experience as the common denominator [11, 23]. 

As few academic publications investigates journey maps as a de-
sign tool, the numerous benefts attributed to mapping experiences 
are mainly documented by practitioners. Surveying 48 user expe-
rience professionals in 2016, Kaplan [11] emphasizes key benefts 
of journey mapping. By synthesizing user research, maps uncover 
hidden truths and new insights. When co-created, they facilitate 
collaboration between groups. More importantly, over a third of 
respondents reported that journey mapping help align stakeholders 
around a common vision and shared goals, thus growing cross-
department consensus. Journey maps support building empathy 
within an organization [1, 11, 12, 23]. They shift an organization’s 
view “from inside-out to outside-in”, give teams a common big 
picture and help break silos [10, 11]. As pointed by Kalbach [10], 
such a process should not be limited to frontline personnel only 
but rather every employee in a company must empathize with the 
end-users of their product or services. Journey mapping supports 
the involvement of everyone by creating personal connection [11]: 
it helps people within the organization to see the impact of their 
daily work on the customer experience. 

In academia, the process of creating journey maps and the re-
sulting impact are described for specifc application areas (e.g., in 
healthcare [20]). Journey maps have also been documented as an 
inspiration tool to spot design research opportunities [18]. There is 
a limited amount of published work looking at journey mapping 
from a methodological perspective, and this body of knowledge is 
spread between several disciplines. Relevant studies including pro-
posals to enrich customer journey maps as a design tools adopted 
a main focus on the source of data to be represented in the journey 
map [2, 8, 21]. Rosenbaum et al. [21] linked marketing research to 
the mapping process to leverage the power of journey maps as a 
strategic innovation tool. Alvarez et al. [2] developed a data-driven 
customer journey map that bridges insights from explicit (e.g., self-
reported) and implicit user data (biophysiological reactions). Ismirle 
[8] suggests to use journey maps to consider individual user stories 
and overcome the issues of aggregating user research data into an 
“average user”. 

Closer to the concept we develop in the present contribution, a 
few research teams attempted to enhance designers’ empathy for 
users by presenting user research data in richer formats. McGin-
ley and Dong [17] studied how communicating rich user data in 
many forms could enhance designers’ empathy with end-users. 
They staged user research using a 10-min documentary flm based 
on video clips compiled during the research phase, an interactive 
dashboard of insights, and experiential artefacts aims at letting the 
design team experience the sensations involved in a bar setting (e.g. 
broken glass). The authors emphasize a “need to move away from 
the dry representations that exist in conventional anthropometric 
resources, and to bring human information to life through present-
ing user insights as fuller stories, conveying liveliness through vi-
sual material, and giving scope for the design audience to complete 
the interpretations, allowing a level of coownership. Presenting 
more than just data when trying to understand the lives of real 
people, a variety of strategies and techniques need to be deployed 
in order to get closer to a true understanding.” (p.193, [17]). Finally, 

Neubauer et al. [19] introduced technology-enabled empathy map-
ping. During a workshop, they used Virtual Reality (VR) as a tool 
to support designers in developing a better sense of empathy for 
the users and the context. Their scenario, designing for the Inter-
national Space Station, was an unprecedented challenge designers 
have not experienced. Their preliminary results indicate that new 
technology such as VR can be leveraged to develop empathy within 
the early stages of the design process. 

Our contribution is twofold. We introduce the concept of physical 
journey maps and illustrate this approach through a frst industrial 
case study. We refect on our design process and discuss relevant 
considerations when translating a traditional visualization of the 
experience into an interactive physical installation, thereby paving 
the way for future work. 

2 DESIGN PROCESS 
Our research and design process started by defning the goals and 
expected benefts of a physical journey map. What is the purpose of 
physicalizing a rather successful and so widespread service design 
tool? What benefts do we expect? We then conducted an expert 
ideation session to explore the design space and creative potential 
of this idea. Based on a generic storyboard of what such an installa-
tion could look like, we fnally applied the concept of the physical 
journey map to an industrial use case, in collaboration with a na-
tional railway company. We report insights from a preliminary user 
study. 

2.1 Goals and Expected Benefts of a Physical 
Journey Map 

We defne physical journey maps as physical installations staging 
user research data and insights through various mediums and sen-
sory modalities to represent the journeys of the users of a service 
or a product. The goal we envision for physical journey maps is to 
bring customers’ stories to life in a compelling and empathic way 
in order to break down organizational silos and unite employees 
around a common vision. It aims to be an onboarding tool into 
service design, raising employees’ interest in the user experience at 
every level of the organization. If successful, it should trigger con-
versations, engage and support employees to co-create solutions 
to improve the service experience. Factors of success include: (a) 
the installation gives employees a deeper understanding of the end-
users and their experiences (b) it triggers social curiosity for users 
and basic forms of empathy, and at a higher level (c) it inspires peo-
ple to take ownership and action to improve the service experience. 
By staging the customer journey as an interactive experience, we 
deploy a traditionally visual service design tool in physical space 
and time. The physical journal map supports a multi-sensorial em-
bodied experience, which aims to be memorable and to resonate 
with employees at every level of the organization. 

2.2 Expert Ideation Session 
We conducted a brainstorming session with designers in order to 
generate ideas on how to translate the elements of a journey map 
into physical representations. Ten designers (4 men, 6 women) 
participated in the ideation session, all having several years of 
experience in the feld of design (Min=5 years, Max=16 years). All 
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Figure 2: Extract of the afnity diagram synthesizing the outcomes of the expert ideation session 

participants were trained and knowledgeable in user research, and 
specifcally customer journey mapping. 

We considered elements of a journey map separately and asked 
the designers to answer How Might We questions, such as “How 
might we physicalize users’ emotions?” or “How might we physical-
ize pain points?”. This prompt was repeated eight times, correspond-
ing to the eight main elements of a journey map [15], namely: (1) the 
user/persona, (2) the timeline/stages of the experience, (3) the users’ 
actions, (4) the users’ thoughts, (5) users’ emotional experience, (6) 
users’ needs, (7) the insights or pain points discovered, and (8) the 
design opportunities or ideas for improvement along with the in-
ternal ownership. For generalizability purposes, the ideation was 
done on a generic basis, without relying on a specifc case study 
or example. To encourage out-of-the-box thinking, participants 
were asked not to think about technical feasibility at this stage. The 
session was conducted online on an interactive whiteboard, frst 
individually followed by a discussion phase. 

Around 50 ideas were collected for each element, some being 
more or less original, feasible, or provocative. Not all ideas used 
technology to convey the message and participants evoked the 
necessity of combining tech and low-tech elements to create a 
compelling experience. Results were analyzed using afnity dia-
gramming (Figure 2). Due to space constraints, we only mention 
here some idea categories evoked by the participants. Examples 
of ideas to physicalize personas were role play or speed dating, 
shadows, using VR experience to live a day in the life of a per-
sona, or discovering them via proxy artefacts (e.g., virtual visit of 
their home, inventory of their handbag). The journey timeline was 
often thought of as a progression through the physical space in 
the installation but ideas around time displays, nature metaphors, 
or browsing interactions were also mentioned often. Participants 
proposed to physicalize emotions using ambient experience, artsy 
visualizations, biofeedback, movie clips or animated characters, 
textures, or an emotion booth. 

Following the ideation session, we sketched several ideas and as-
sessed them according to their ability to translate the user research 

data in a compelling way, their level of originality, their ability to 
trigger emotions and empathy, and fnally their feasibility. We cre-
ated a generic storyboard of a frst physical installation including 
the ideas selected (Figure 3). 

3 ILLUSTRATIVE CASE STUDY: STAGING 
RAILWAY PASSENGERS’ EXPERIENCE 

We illustrate our approach through an industrial case study in the 
context of a transportation service in Luxembourg. To support the 
passengers’ experiences and ofer a high-quality service, railway 
employees should empathize with the travelers and understand 
their needs and expectations. XPressia is a human-scale interactive 
journey map that stages travelers’ experiences based on user re-
search data (qualitative and quantitative) (Figure 1). It is designed 
in the context of employees’ training. The experience is staged in 
a way that follows the temporal journey of the train passengers: 
walking through the installation, participants walk through the 
map timeline. Scan your ticket and embark on the journey of three 
passengers: discover their identity, follow their actions, hear their 
thoughts, feel their emotions and understand their pain points. 

The experience starts by getting to know three passengers (rep-
resenting personas on a traditional map) by looking at their travel 
bags (Figure 4a). These bags include personal items: their phones 
with a screenshot of a travel app with their planned journey, a 
wallet, a train ticket, and other items hinting at the person and their 
travel motivation. When scanning one of the three tickets (Figure 
4b) equipped with an NFC tag, a projection on the wall shows the 
passenger waiting for their train to arrive. This is representative 
of one specifc key action in the user journey. By approaching the 
wall, one can hear their thoughts in the form of whispers (Figure 4c). 
The participant then takes a seat in a simulated train compartment 
(another typical action in the map) and listens to relaxing music 
using headphones (Figure 4d). In the background, the participant 
will overhear conversations between nearby passengers about their 
journey, pain points and feelings. At the destination, we invite the 
participant to select which passenger(s) they would like to support 



CHI ’22 Extended Abstracts, April 29–May 05, 2022, New Orleans, LA, USA Carine Lallemand et al. 

Figure 3: Storyboard of a Physical Experience Map Installation 

Figure 4: A participant experiencing the physical experience map prototype 

and to press the corresponding button on a thermal printer (Figure can you?”. It features printed action points that colleagues, who 
4e). The participants receive a printed receipt including an action previously participated in the experience, left for others to solve. 
point related to the needs of the chosen passenger(s) (Figure 4f). 
They can decide to quickly brainstorm potential solutions, take this 3.1 Exploratory User Study action point with them to work on it or to give it to someone else 
who they think might be able to act upon it. Behind the printer We conducted a preliminary user study of the physical journey 

is a whiteboard with the question “I couldn’t help the passenger, map. Five employees of a railway company (1 man, 4 women), aged 
18-52 years old, participated in this study (convenience sampling). 
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After obtaining informed consent, the employees were invited to 
discover and interact with the installation individually. Participants 
were free to spend as much time as desired in the installation. The 
material presented was designed for a 20-30 min tour. At the end of 
the experience, the participants were asked to fll in a questionnaire 
about (a) their overall experience with the physical journey map, 
(b) what they could recall regarding each of the three personas pas-
sengers introduced throughout the installation, (c) to what extent 
they felt connected to the passengers, and (d) which one (if any) 
they would feel like helping and why. 

Our results show that participants did see potential in XPres-
sia. One participant appreciated the experience for it “allows you 
to know how everyday customers are feeling and to understand 
their feelings”. For another one, the added value is in breaking the 
silos between frontline personnel and other employees, by “allow-
ing colleagues who are not on the train to see the issues faced 
by customers”. According to that person, “XPressia can help build 
empathy” and support employees in looking for improvements for 
their customers. Regarding the format of the experience, partici-
pants mentioned that they enjoyed being able to experience what 
the passengers actually thought and said (as collected during user 
research). They also appreciated that the passengers were described 
in great detail, which helps to build empathy. One participant en-
countered some difculties navigating through the installation or 
understanding its purpose: “I felt like I had to pay attention to 
everything because I didn’t know exactly what to do next.” 

All participants were able to recall something about the diferent 
passengers and their experiences. “All passengers have a completely 
diferent experience while traveling by train. They also reacted 
very diferently.” Three participants could recall a passenger being 
“cold on the platform”. Four were able to recognize that one of 
the passengers was “visually-impaired” and encountered issues 
while traveling. Three participants described the third passenger 
as “more relaxed”. None of the participants recalled one of the 
passengers being a mother with a toddler. Some participants only 
wrote down some vague observations such as: “she was waiting for 
the train” or “3 diferent experiences”. All participants answered 
“yes” when asked whether they would like to help the passengers, 
yet no participant chose more than one passenger to help. All 
participants took the printed action point with them but did not 
take an extra action point from the whiteboard. 

4 DISCUSSION 
By physicalizing a journey map, we intended to make customers’ 
stories accessible to employees who are not familiar with design 
tools nor feel involved in the improvement of end-users experience. 
According to Jansen et al. [9], “physical interaction with data can 
increase user engagement, facilitate understanding and learning 
and make data more accessible”. Despite its simplicity, our proto-
type XPressia was described as immersive and insightful. It seemed 
efective in supporting a diverse audience of non-designers in ex-
ploring user research data to understand customers better. The 
physicality of the experience aimed to trigger empathy through 
embodied cognition as discussed by [4, 6, 7]. Understandably, the 
current contribution is a work-in-progress, and only provides frst 
insights about the success criteria established in section 2.1. 
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Our experience of designing XPressia showed the fexibility of 
such a tool. There are endless possibilities in the type and granu-
larity of data represented, as well as the medium used to translate 
user insights into a physical journey. Potential scenarios of use are 
equally diverse. Besides the current state of the customer experi-
ence, one could stage and trigger debates on the future vision of 
the organization [23]. Another scenario came from a stakeholder 
who challenged us to develop users’ empathy towards employees 
rather than the opposite. Perturbations in trafc are often outside of 
employees’ control yet they face travelers’ frustration. As a physical 
journey map is more attractive than textual information, we can 
create an employee-focused map for customers to empathize with 
employees, by refning the mental model of the service. 

4.1 Designing a Physical Journey Map: Initial 
Design Considerations 

Many elements of choice in the design of a physical journey map 
are similar to the ones made by a design team to create a tradi-
tional journey map. The scope and scale of the map have to be 
adapted to the purpose and audience of the installation, which is a 
big challenge in journey mapping [11, 17]. Should the installation 
focus on a specifc situation (e.g. perturbation of trafc) or on the 
generic travel experience? How much details should it include? 
Should it focus on a main actor or compare several personas? In 
Xpressia, we focused on the journey of three personas and used a 
combination of raw data (stories, verbatims) and aggregated data 
(personas), with ambiance sounds to refect the atmosphere. Raw 
data was used to share rich accounts of experience [17] and avoid 
“averaging” the user [8]. If this setup was successful to catch par-
ticipants’ attention and trigger curiosity, the installation seemed 
too generic to pinpoint specifc challenges which could resonate 
with employees beyond known issues such as unpleasant waiting 
time. It might be sufcient when a company aims at training new 
employees but might not ft innovation contexts. Bringing a sense 
of internal ownership to employees and breaking down organiza-
tional silos may require parts of the experience to be more detailed 
or specialized [23]. We should be careful though not to lose people’s 
interest along the way. Visual journey maps are often used in collec-
tive setup like presentations or workshops. The design team walks 
the stakeholders through the journey before asking them to ideate 
solutions to specifc pain points. For complex services, this might 
involve a phase of curation of the journey section to work on. If the 
sequence of the Xpressia visit followed the journey timeline, our 
visitors navigated freely through the installation until reaching the 
call to action part. A participant felt overwhelmed and wondered 
“what to do next?”, most did not engage much with the ideation. 
We can thus question the need for a sort of guided tour or person-
alization of content based on someone’s interest. This is a common 
requirement in museum technologies to account for the variety of 
visitors’ motivations [3]. Yet, there is no single interpretation of 
users’ experiences and the physical journey map approach also has 
the advantage to let employees engage with multiple narratives. As 
all of them walk through the same installation, each will see, hear 
and feel diferent emotions, identify diferent problem areas, and 
generate diferent ideas. A recommendation from the feld of data 
physicalization is to introduce complex datasets through layered 
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multisensory interactions which support users to interpret the data 
in manageable parts [9]. Another way to support visitors in engag-
ing with the material while making their own interpretations is to 
invite them to visit with a goal in mind. The study “Seeing with 
New Eyes” [22] for instance invited museum visitors to explore the 
collection by searching for objects to (virtually) gift to someone. 
Neubauer et al. [19] used a challenge in a VR simulation to actively 
immerse designers in the context of use. 

4.2 Feasibility of the Approach 
The eforts required to bring a journey map to live might look in-
tense, especially to represent a high level of details. We can consider 
several elements here. First, service design tools do not aim at en-
compassing the entire complexity of a service system. Their power 
lies in their ability to “flter complexity in order to support the team 
in understanding the experience of even complex multichannel 
services, on a practical and a human, empathic level” ([23], p.47). 
Our approach does not aim to transform every employee into a 
designer, but rather to design a way to aford empathetic feelings 
to emerge [4, 7]. 

On a practical side, it is possible to balance the cost-beneft ratio 
of the tool (and design process) by using relatively inexpensive 
materials or technologies to support diferent lenses depending on 
the case study. The receipt printer is such an example: we used it 
as a call to action at the end of the installation, but we could have 
printed anything else, e.g. users’ verbatims or statistics regarding 
the use of the service. In our process, we found out that what 
worked best was a balance between generic transferable elements 
that can be used in multiple case studies, and specifc metaphors 
related to the context (e.g., scanning train tickets to access users’ 
stories). It is clear that a physical journey map is harder to scale 
than a traditional document format that can be spread widely, or 
even a virtual immersive experience such as [19]. We however 
expect the benefts of this embodied experience (which are still 
to be investigated further) in terms of curiosity, multi-sensoriality, 
immersion, and memorability to outweigh the eforts. 

Concretely, a physical journal map could be installed either at 
a company ofce or in a dedicated space provided by a service 
design agency. Our industrial partner was a company with enough 
resources and a workforce located in a single area, which was an 
optimal context. Other case studies are needed to better grasp the 
feasibility of such projects in other contexts. Another consideration 
related to feasibility is the fact of adjusting the physical journey map 
to refect the evolution of the user experience across time. Indeed, 
a journey map is supposed to be a living document translating the 
experience over time as the context and service evolves [8, 23]. 
Yet even traditional journey maps are rarely updated due to the 
user research eforts involved, especially when the design work 
is outsourced. To bring a more lively touch to the experience and 
dynamism of the content presented, physical journey maps could 
for instance beneft from adding a layer of live data (e.g., from social 
media, online customer reviews, from trafc information or from 
sensors located in train stations). 

4.3 Limitations and Future Work 
Our initial explorations on the concept of physical journey maps 
have several limitations. First, the choice of elements to include 
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in the prototype XPressia and how to mediate them through tech-
nology was partially based on feasibility. We did not strive for an 
optimal design, but a minimal viable prototype to conduct prelimi-
nary studies. The prototype should be iterated on to create a more 
compelling experience. Second, we conducted the user tests on a 
small sample size and individually. A traditional journey map is 
often used in a collective setting. Studying how the installation 
triggers social dynamics between visitors is key in our agenda for 
future work. Finally, a debriefng interview with more precise as-
sessment criteria related to our established success factors would 
have been more insightful than the use of a questionnaire after the 
user test, especially on a target population that has little experience 
with such situations. 

In future work, we frst aim to consolidate our research in the 
railway context. This includes testing Xpressia on diferent audi-
ences and for diferent purposes, and iteratively improving the 
installation. Besides deploying at our client, we could exhibit the 
prototype at a professional event for railway industries in order 
to gather useful insights on our method [16]. Consolidation also 
requires adopting a more rigorous research protocol to understand 
the efects of the physical journey map on diferent stakeholders. 
Indeed, the current study setup does only hint at the success crite-
ria established in section 2.1. We envision combining self-reported 
measures of social curiosity [13] and empathy with behavioral mea-
sures showcasing a potential increase in employees’ engagement. 
Once validated, the empathy in design scale [5] could be an efec-
tive evaluation instrument in this context. Ideally, the impact of a 
physical journey map on the organization should be addressed in a 
long-term study, possibly using longitudinal methods [14]. 

Next, we intend to design physical journey maps in a variety of 
contexts to better understand how to design them efectively, and 
what their efect on diferent target audiences can be. We can learn 
from connected domains, e.g., museum design or art installations. Of 
course, there is no one-size-fts-all solution and many choices have 
to be defned by the design team. Creating a library of accessible 
technologies and mediums as examples to physicalize specifc parts 
of an experience in a compelling and multi-sensorial way could be 
relevant to provide a quick start to professionals willing to create a 
physical journey map. We used the examples of the thermal printer 
or NFC tags earlier, as promising and fexible tools to be used 
in this context. In addition to easy low-tech techniques, which 
should not be neglected, numerous of-the-shelves sensors and 
actuators on the market could be listed as examples to serve a similar 
purpose. Scenarios beyond service companies are also worthwhile 
exploring. Think for instance of citizen participation in government-
led projects. 

To conclude, in this contribution we explored the idea of de-
composing elements of a journey map and staging them under the 
form of a physical installation to bring customers’ stories to life 
in a compelling and empathic way. These rich and multi-sensory 
transfers of user research insights aim at developing employees’ 
curiosity and empathy towards the users of a product or service. We 
conducted a preliminary study, for which we designed and tested 
a physical journey map of railway passengers’ experiences. With 
the concept of physical journey maps and the various scenarios of 
use it can support, we ultimately aim to support organizations in 
breaking organizational silos and improving their user-centered 
maturity. 
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