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ABSTRACT. Here we present a case study to explore the implications of the co-

design of future autonomous technologies for user experience (UX) and engage-

ment. Given the high demand for automation in daily life and workplaces, there 

is a need to assess the value of co-design with the end-users to evaluate users’ 

experiences and engagements and employee’s social sustainability in multiple 

contexts such as work, health, entertainment, and learning. The term automation 

in this paper also covers some of what has been called AI or more sophisticated 

automation. This case is driven by a member of the innovation department of the 

airport and UX researchers. Our main objective was to employ participatory de-

sign and work domain analysis (WDA) as part of a framework to co-design and 

plan trials, i.e. pilots, for a future automated systems for smart work in airport 

terminal operations. Over two weeks in two workshops in a London-based air-

port, we run code-designed workshops to help the decision-makers understand 

workplace needs and employee welfare while selecting future automated sys-

tems. 

Keywords: HCI, Participatory Design, Automation, Personas, Interaction De-

sign, Abstraction Hierarchy, Trials, Pilot Implementation  

1 Introduction 

Automation and the introduction of Industry 4.0 interactive technologies in industrial 

work systems have brought new ambiguities in the challenges and burdens on interac-

tive systems designers [13]. Socio-Technical System Design (STSD) has identified and 

addressed several problems in understanding and developing complex autonomous sys-

tems [1, 3, 8, 10]. Therefore, service design and co-design processes are utilized to 

facilitate collaboration in new ways [16]. Designing future technologies needs more 

cross-organizational collaborations to produce innovative and creative outcomes. The 

trial planning or pilot implementation process in designing such scenarios can help or-

ganizations understand less visible socio-technical factors. In addition, more studies on 

UX and innovation are needed in light of advances in Artificial Intelligence (AI) and 

the growing use of more sophisticated automation technologies [10].  

Simultaneously, there is a need for cooperation and better communication in human 

teams and individuals and AI systems to achieve better UX goals for future automation 
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scenarios, namely AI/UX goals[1, 15]. Hence, developments towards future autono-

mous systems need to be carefully co-designed and tests in the field before or during 

the design. This should be properly engineered and bring some lessons learned to im-

prove the system. In this paper, we report on a case study that employs participatory 

design and work domain analysis (WDA) [6] as a means for planning, co-designing, 

and choosing trials for future automated systems considering AI/UX goals in the con-

text of airport terminal operations.  

This paper describes the process of a team of researchers and operational decision-

makers of an airport in co-designing two scenarios supporting smart work in the termi-

nals. Workshop sessions resulted in two future work scenarios leading to automated 

systems' prototyping using a WDA tool known as Abstraction Hierarchies (AH) [5] for 

each scenario. The objective is to explore and illustrate how a London-based airport 

uses participatory design, interaction design, and WDA methods to decide future au-

tonomous systems trials. The paper concludes with lessons we learned using such work-

shops as a pilot implementation phase before selecting the new technologies.   

2 Participatory Design and Work Domain Analysis  

Approaches that have emerged to promote user engagement in system development 

have been implemented in different industries, such as aviation [17, 19, 20]. In addition, 

the participatory design approach has gained interest in the development of commercial 

and business applications [9]. The participatory design process emphasizes mutual 

learning, as none of the participants, either ́ designer’ or ‘user’ knows everything. WDA 

is part of the broader Cognitive Work Analysis framework that supports and structures 

the analysis needed when designing a flexible and adaptive system [21]. Using WDA 

has two distinct advantages. First, WDA is a multi-dimensional analysis that incorpo-

rates the physical and the social environment to provide a detailed description. Sec-

ondly, WDA can be paired with interface design [11] to generate new information sys-

tem designs.   

We decided to use AH as a design tool, as it provides a discreet, discreet, and com-

plete description of a work domain at different abstraction and concrete levels. Further-

more, AHs are suitable to use by stakeholders from different backgrounds with little or 

no experience of WDA [2, 5]. AH is a cognitive engineering approach to human-ma-

chine systems design supported by empirical studies of operators’ fault-finding strate-

gies. In the Ecological Interface Design framework, the AH is used to determine what 

kinds of information should be displayed on the system interface and how the infor-

mation should be arranged [11]. Using WDA allows us to identify some of the socio-

technical and contextual aspects early, which are generally not visible to the designers 

anticipating some of the benefits typically only found in pilots or trials. 

3 Case Study questions  

This study focused on understanding people, directly and indirectly, working towards 

selecting the new technologies or dealing with such systems' UX goals. We offer 
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insights based on our empirical studies that can be used to analyze and evaluate the 

lesson learned in co-designing for future scenarios. We co-created scenarios, per-

sonas, and AH as design methods to answer several questions: can co-designing work-

shops lead to optimal design/selection of autonomous future technologies?   

3.1 Workshop’s settings 

Our observations on the trials and the shortfalls seen regarding the use, usability, and 

UX of these tested technologies helped us suggest the airport user-centered design tools 

and methods for introducing new automated systems. We suggested that implementing 

co-design workshops with their employees before selecting future technologies can 

help the organizations select an efficient automated system for emergent future in a 

complex organization. This system can have better user engagement and interaction 

than their trials. We noticed that the airport selects its future technologies mainly by 

running trials and observing how the trials proceed. However, customer and employee 

satisfaction and UX in the trials were not easily assessed and articulated. This sugges-

tion then triggered two co-design workshops with 14 researchers, industry decision-

makers, and employees from different departments. 

Various topics and design techniques were introduced in the workshop 1 by the de-

sign researchers. Participants engaged in prototyping system concepts for autonomous 

systems needed in their departments. They considered the customer demands and value 

proposition for their systems. All participants had enough experience with autonomous 

technologies and leading Industry 4.0 implementation. Each group produced two future 

technologies concepts in the first round after refining the categories into the future's 

short and concrete experiences. Finally, we had a sharing and voting session to discuss 

and converge on the most appealing alternative future scenarios. From a list of sug-

gested scenarios (automated helpers, autonomous tugs, context-aware guest in-

vites system, baggage tracing, and smart asset management.), the participant selected 

two; Autonomous Tug and Pushback Taxi (ATPT)  and Automated Asset Management 

and Maintenance (AAMM).  
In workshop 2 we used customer job (part of value proposition canvas), persona’s 

template, AI/UX goals [15] and AI guidelines [1], sketching, and AH [7] to prototype 

the short-listed future scenarios voted in the workshop 1. Researchers fulfilled a facili-

tator role supporting participants unfamiliar with the design tools and were active de-

signers while engaging in creative tasks. In the last stage of workshop 2, each group, 

walkthrough their concept [23] using their low fidelity prototype and received feedback 

from other colleagues and decision-makers on how likely the idea is feasible. Finally, 

group members evaluated their design with UX goal templates [1, 15].  

4 What we learned   

This case study's main contribution is helping the airport co-design automation scenar-

ios incorporate workers’ UX and work. During the design process in the workshops, 

we used WDA to contextualised the systems and assessed employees' acceptance for 
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these systems. We believe this should be part of a pilot implementation phase for the 

complex organisations before introducing new systems. Our main learning insights are 

based on the interactions and outputs from the field observations, focus group, brain-

storming session, co-design workshops transcripts, and researchers' notes.  

We have learned that combining academics and employees can bring more effi-

ciency to these workshops by providing recommendations viable on the industry that 

can academically back up. We also learned that employees are the best consultant for 

analysing the functions' allocation for an optimal distribution of both functions and 

tasks between a partly autonomous system and the user [4]. Also, we observed that in 

complex jobs with a high volume of data (e.g. airport), employees show more interest 

in providing support of human workers by robots or machines or any other AI systems 

as an essential aspect of the new technologies. Precisely, for tasks with a range of un-

pleasant, repetitive, too exhausting, or unsafe nature [14, 22]. However, our field ob-

servation showed that low-skilled jobs have a different perspective and fear losing their 

jobs when it comes to AI systems. We also learned that trust and safety considerations 

are more important in aviation than other sectors as aviation insurance policies associ-

ated AI technologies with risks and uncertainty as it takes control from humans.  

Towards the end of workshop 2, most participants understood how a future automa-

tion prototype could fit better in their work environment through increased awareness 

of the work domain. Furthermore, they have agreed that there is a relation between 

modes of discovery, design improvements, interaction, and socio-spatial aspects. At the 

end of the session, one senior manager praised co-designing and WDA methods to se-

lect and design new trials of future automation use cases and prototypes for the airport.  

4.1 Co-designing workshop settings  

We noticed that using such workshops for better employees’ engagement in the emer-

gent future system design or even selecting the trials is beneficial for complex organi-

zations. For a better result in the ideation process, providing a context, scenario, and 

better facilitation is required. Previous studies cover how the ideation process can be 

more comfortable and quicker for the participants [12, 18]. We observed that selecting 

the right design tool can provide a better reflection of the participants' knowledge. For 

example, participants found AH complicated to use without the design researchers’ 

help. Adding more tangible elements [18], such as pre-structured cards and easy-to-use 

collaborative tools, can always be beneficial.  

Moreover, there is a need to use data-driven design tools for the co-design workshops 

for future scenarios. Preparing the environment to ideate is another important factor; 

participants should understand the scenario, products, and the future system's domain 

and environment. The whole process provided the participants with an exemplary sce-

nario to generate and manage their ideas. Otherwise, we must provide sufficient (inter-

nal/external) data for the context and persona creation. In line with the environment 

preparation and facilitator's instructions, it is essential to plan for a scenario in advance 

for every co-design workshop for future systems. This can help the participant access 

context and a road map to look forward and share more relevant information.  
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5 Conclusion  

The main aim of the presented case study is to explore and illustrate how a London-

based airport uses participatory design, interaction design, and WDA methods to make 

decisions on trials for future autonomous systems that incorporate workers’ experi-

ences. The paper presented that these co-design workshops and WDA design tools can 

yield early contextual socio-technical insights typically only found during pilot imple-

mentations.  We empirically assess our hypothesis on the ATPT and AAMM scenarios 

in an airport domain based on customer profiles, personas, scenarios, AH, and a 

rough prototype to achieve this goal. We observed that this method can help designers 

or decision-makers foreseen the factors that may not be visible in the design. Producing 

the five layers for AH more efficiently with the help of Academics and providing more 

tangible examples was one of the main motivations in producing the final designs. After 

the workshop, it was highlighted in the senior participants’ responses that using this 

method helps them better understand workers and the aviation sector's needs and per-

spectives for selecting the new autonomous systems, which was not part of their prac-

tices.  
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