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1. Introduction  
Artificial intelligence (AI) is being called the fourth industrial revolution (Huang 

& Rust, 2018; Shao et al., 2020) following the first industrial revolution marked 

by mechanical possibilities, the second with mass production and the third with 

breakthroughs within digitalization (Schwab, 2017). The uniqueness of the AI 

revolution is based mainly on the idea that machines and computers can learn, 

acquire, and emulate intelligence to reproduce mental tasks that, until now, have 

been a privilege for humans (Makridakis, 2017). The definition of AI in general 

and intelligence, in particular, is currently of great interest in the AI literature 

since a common consensus of what intelligence is, remains elusive (Seaborn, 

Miyake, Pennefather, & Otake-Matsuura, 2021). Some define AI as aspects of 

human intelligence (HI) manifested by machines (Huang & Rust, 2018). Others 

argue that intelligence is merely a processing system capable of generating 

information in a defined hierarchy of information levels (Suleimenov, Vitulyova, 

Bakirov, & Gabrielyan, 2020). AI literature has categorized AI into four different 

types of intelligence: mechanical, analytical, intuitive, and empathetic, which 

mirrors the development of AI over time (Huang & Rust, 2018).  

While there is uncertainty about how to define AI, there is an increasing 

multidisciplinary interest in the advancement and utilization of AI technology 

(Esteban, Escoda, & Esteban, 2020; Huang & Rust, 2018; Makridakis, 2017; Shao 

et al., 2020). Human-Computer Interaction (HCI) as a research field is one of 

many sciences to pay attention to AI (Shao et al., 2020). A sub-science of HCI is 

Human-Agent Interaction (HAI), which includes voice-based technology that AI 

infuses in different embodied forms (e.g., voice assistants, social robots) 

(Pradhan, Findlater, & Lazar, 2019; Seaborn et al., 2021). HAI plays a vital role in 

making AI user-friendly as a technology since it has the power to replace, 

complement, and amplify practically all tasks performed by humans (Huang & 

Rust, 2018; Makridakis, 2017).  

 

Making HAI comprehensible for users springs from the increasing adoption of 

these technologies in everyday life, for example, AI-augmented devices like 
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Google Home, Amazon Echo, and Apple Homepod (Fahn & Riener, 2021; Murad 

& Munteanu, 2020) with voice user interfaces (VUI) like Google Assistant, 

Amazon Alexa and Apple Siri (Aronsson, Lu, Strüber, & Berger, 2021; Sutton, 

Foulkes, Kirk, & Lawson, 2019; Yang & Aurisicchio, 2021). AI-enabled 

technology with VUI is not only going mainstream inside people’s homes (e.g., a 

voice-controlled calendar that can predict user goals, voice assistants that control 

energy management) (Farsal, Anter, & Ramdani, 2018; Myers, 2019; Nguyen, 

Mladenow, Strauss, & Auer-Srnka, 2021), but they are also automating repetitive 

customer service tasks within service jobs (e.g., robotic waiters, voice-recognition 

telephone menus) (Huang & Rust, 2018).  

 

Customer service through voice bots can perform tasks, retrieve information, and 

share conversations with a user around the clock, which makes it more flexible 

than customer service provided by humans (Huang & Rust, 2018; Murad, 

Munteanu, Cowan, & Clark, 2021). There are many benefits of using voice bots, 

for example, the amount of data a digital agent can store is greater than human 

capacity (Makridakis, 2017), and voice as input is both time-saving and 

convenient in terms of being handsfree (Rzepka, Berger, & Hess, 2021; Yang & 

Aurisicchio, 2021). VUI has become ubiquitous in society through the rapid 

commercialization of smart assistants (Porcheron, Fischer, Reeves, & Sharples, 

2018). Such assistants provide intellectual benefits in everyday tasks, such as 

facilitating music control, computer game-play, and remote shopping (Nguyen et 

al., 2021).  

 

During the COVID-19 pandemic, food and restaurant businesses have used 

various digital technologies to enhance and support customers' experiences during 

an ordering process (Rzepka et al., 2021; Soto-Acosta, 2020). Examples include 

robotic waiters (Kim et al., 2021b), food delivery services like ghost kitchens 

(Cai, Leung, & Chi, 2022), QR codes to support customer payments (Hanif & 

Sutopo, 2019), and food delivery platforms (FDP) (Tuco, Boulard, Calleau, & 

Shreepriya, 2021). These examples are financially saving businesses, augmenting 
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users' experiences, and re-thinking their needs and services within digitalization 

for ordering food from a restaurant.  

 

While service robots as non-human waiters have been studied in dine-out contexts 

and thus highlighted HAI-specific service elements (Kim et al., 2021b), non-

human waiters have been given less attention in customers’ homes following the 

delivery of food from a restaurant. This implies that dine-in customer service 

through VUI in all stages of a customer journey, including post-purchase can be 

furthered through research (Rzepka, Berger, & Hess, 2020). Furthermore, research 

shows that restaurant owners feel insufficient control over customers' dine-in 

experience (Tuco et al., 2021). Hence, there is a need to explore how customer 

service could be designed for this context. This research article aims to expand the 

current body of HAI literature by focusing on VUI as an intelligent waiter. 

1.1 Aim of study and research question 
This research article explores how theories within artificial intelligence, human-

agent interaction, and voice user interfaces could theoretically underpin a VUI-

design concept that could enhance customers' dine-in experiences of ordering food 

from a restaurant. The research process is guided by the following question: How 

can a voice user interface as an intelligent waiter be theoretically conceptualized, 

designed, and evaluated to further human-agent interaction and enhance dine-in 

customer experiences? This question will be addressed by applying the 

methodology of concept-driven design research by Stolterman and Wiberg (2010) 

will be adopted and is further described in the methodology section. 

1.2 Delimitations 
This research article focuses on voice-based technology for FDP in the context of 

dine-in experience since research suggests that VUI offers better hedonic (e.g., 

enjoyment, curiosity) and utilitarian benefits (e.g., cognitive effort, efficiency, 

ease of use, convenience) (Rzepka et al., 2021). Furthermore, this research article 

does not differentiate between global (i.g., UberEats) and local FDP (i.g., 

restaurants own delivery services) (Tuco et al., 2021). 
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1.3 Definitions 
Some important concepts will be defined to make the research article more 

understandable: 

● Artificial intelligence (AI) is defined as aspects of human intelligence 

(HI) manifested by machines (Huang & Rust, 2018). 

● Customer service is the service that employees (e.g., restaurant waiters) 

give their customers (e.g., restaurant customers) within the service domain 

(e.g., restaurant) (Kim et al., 2021b). 

● Food delivery platforms (FDP) are online services where customers can 

order food and get it delivered to their homes through offline food delivery 

services (Ji, Zheng, Wang, & Li, 2019). Examples of services include 

UberEats, Deliveroo, and Just Eat (Tuco et al., 2021). 

● Hedonic benefits refer to a customer’s values and essential reasons for 

using one system over another (e.g., curiosity, enjoyment) (Rzepka, 2019; 

Rzepka et al., 2021). 

● Human-agent interaction (HAI) is the interaction between a human and 

a non-human (e.g., intelligent waiter) (Kim, Reza, McGrenere, & Yoon, 

2021c). 

● Intelligent waiter is a non-human waiter, embodied with AI and 

integrated with service elements, which enables human-agent interaction 

through voice (Kim et al., 2021b). 

● Levels of AI are defined as mechanical, analytical, intuitive, and 

empathetic, and describe the different levels of intelligence that machines 

require to replicate human tasks in different service (Huang & Rust, 

2018).  

● Utilitarian benefits refer to a customer’s values and essential reasons for 

using one system over another (eg., efficiency, cognitive effort, 

convenience, ease of use) (Rzepka, 2019; Rzepka et al., 2021)  

● Voice commerce is defined as customer purchases made through a VUI-

supported application in online environments (Rzepka et al., 2020). 

● Voice user interface (VUI) is an interface where the user interacts with 

speech through speech recognition technology (Murad et al., 2021). 
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1.4 Disposition 
The first chapter is an introduction consisting of the literature background of this 

research article, the aim of the study, the research question, the research articles 

delimitations, and finally, the definitions of concepts that require further 

explanation to the reader. The article's second chapter is background, which 

presents the research background in the field by introducing the reader to various 

aspects of the article's problem area. These aspects present artificial intelligence, 

human-agent interaction, and voice user interface with a focal lens on customer 

service within the restaurant industry. The next chapter presents the research 

article’s methodological approach and describes how the study is designed and 

how concept-driven design research has been applied. In the subsequent chapter 

the result of the study is presented together with an analysis. Following the 

results, a discussion is provided where the results are elaborated from a broader 

perspective, and suggestions for further research are proposed. The final chapter is 

the conclusion, where the article presents if the research questions have been 

answered or not. 

2. Background  

2.1 Artificial intelligence 
The future of AI is uncertain, and both dystopia and utopian tales exist 

(Makridakis, 2017). AI technology can mimic HI and supplement humans in 

performing intelligent tasks (Makridakis, 2017). For example, AI technology 

advances medical diagnosis through computer vision (Makridakis, 2017) and 

automates mechanical tasks within production industries (Huang & Rust, 2018). 

AI even exhibits traits that go beyond human capacity that could outperform 

humans, such as superior memory (Kim et al., 2021c) and connectivity that, 

unlike humans, makes all units learn from one mistake (e.g., self-driving cars) 

(Huang & Rust, 2018). 

 

A personification of a non-human entity could broadly be described as 

anthropomorphism, which is characterized by what makes AI appear as human 
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(Pradhan et al., 2019). Examples include making moral judgments, engaging in 

reasoned conversations (Pelau, Dabija, & Ene, 2021), and resembling a human 

voice (Seaborn et al., 2021). Anthropomorphism and the degree of human-

likeness can create a feeling of uncanny valley, which refers to when technology 

replicates humans too well and therefore creates an uncanny feeling towards an 

experience of AI (Kühne, Fischer, & Zhou, 2020). It has also been suggested that 

anthropomorphism in AI devices may elicit fear of losing jobs among the general 

public regarding what could happen if AI technology becomes more intelligent 

than its creators. In such a scenario, AI may potentially result in a redundancy of 

human beings, which could disrupt the social and economic principles that society 

is built upon (Makridakis, 2017; Pelau et al., 2021).  

 

AI also comes with dilemmas around transparency where a lack of visual cues 

does not provide a possibility to choose and critically review AI-generated content 

through voice (Esteban et al., 2020). Possible underlying commercial, political, 

and economic interests in selecting content that users cannot see and, therefore, 

not judge goes against democratic journalistic values (Esteban et al., 2020). A 

lack of transparency concerning what criteria and algorithms a system uses to 

search and present information through voice and graphical interfaces interfere 

with ethical control surrounding AI (e.g., personal integrity, tracking of digital 

prints). Such inadequacy could manipulate public opinion and lead to 

misinformation, as witnessed by the Cambridge Analytica data scandal, where 

data of up to 87 million users from Facebook was collected for political 

advertising (Esteban et al., 2020).  

 

Other privacy concerns within AI have been discussed in the research, for 

example, always-on voice assistants, where AI learns to recognize parts of a 

user’s conversation by continuously listening (Tabassum et al., 2019). Such 

monitoring could result in a spread of sensitive information to third parties, where 

obtained information could track people and make inferences connected to a user 

(e.g., personal preferences, behaviors) (Tabassum et al., 2019). Concerns about 
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stored personal data and user preferences tend to make people suspicious and have 

negative attitudes towards AI-infused technology (Rzepka et al., 2020). 

AI has been defined as four different levels of intelligence: mechanical, 

analytical, intuitive, and empathetic, which are required for different kinds of 

service jobs (Huang & Rust, 2018). The theory of AI job replacements suggests a 

roadmap to what kinds of jobs each of these intelligences represents and how their 

intelligence levels could be replaced by AI in the service industry (Huang & Rust, 

2018). 

 

Mechanical jobs require the lowest amount of adaptation and could be replaced 

with machines, while empathetic jobs require highly adaptable AI that learns from 

experiences (e.g., stored memory) (Huang & Rust, 2018). Mechanical jobs are 

characterized by repetitive tasks that do not require considerable education, 

intelligence, or creativity (Huang & Rust, 2018). Mechanical AI is designed to 

replicate mechanical HI to be equally intelligent to perform mechanical tasks. 

Examples of suitable jobs for mechanical AI include call center agents, retail 

salespersons, taxi drivers, and waiters/waitresses (Huang & Rust, 2018). The 

nature of tasks is simple, standardized, repetitive, and transactional (Huang & 

Rust, 2018). Service jobs that could benefit from AI replacement are transactional 

services that require limited HI (Huang & Rust, 2018). These jobs are already 

starting to be replaced by mechanical AI technology, for example, customer 

service bots taking orders, making recommendations, and giving information to 

customers (Huang & Rust, 2018). Compared to a human workforce, an advantage 

of mechanical AI is that it is free from human fatigue and can perform work labor 

without distractions (Huang & Rust, 2018).  

 

While mechanical is the lowest, the next level of AI is analytical, which can solve 

problems due to its ability to process information and acquire knowledge (Huang 

& Rust, 2018). Intuitive intelligence is the next level, which differs from others 

because of its ability to understand and function as a human (e.g., flexible) 

(Huang & Rust, 2018). Finally, the highest AI level is empathetic and can 

recognize and understand human emotion, respond to human emotion, and even 
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influence human emotion (Huang & Rust, 2018). These levels of AI can be 

ordinal and parallel, but when it reaches one level, all lower intelligence levels 

coexist (Huang & Rust, 2018). 

 

With AI’s ability to emulate human intelligence, research is currently exploring 

ways that AI-powered devices could supplement labor work. For example, at the 

annual Google I/O conference, an AI assistant was developed to take orders for a 

restaurant (Farsal et al., 2018). The assistant was perceived as humanlike to such a 

degree that it convinced people it was a real person (Farsal et al., 2018). 

Furthermore, AI-enabled interaction between a digital agent and a human (i.e., 

HAI) through speech technology, such as the abovementioned AI assistant, is 

increasingly becoming ubiquitous and is changing society (Farsal et al., 2018). 

Devices with VUI such as Google Assistant, Amazon Alexa, and Apple Siri are 

examples of commercialized digital agents that are already integrated into human 

labor and leisure life, outside and inside of people's homes (Fahn & Riener, 2021; 

Farsal et al., 2018; Murad & Munteanu, 2020).  

2.2 Voice user interface 
Speech is the most natural means of communication for human beings (Rzepka, 

2019), and for that reason, efforts have been made to design and build digital 

systems that can communicate with humans through speech. A critical milestone 

in the history of VUI occurred in the 1950s when the first speech-based system 

named Audrey was successfully built by Davis, Biddulph, and Balashek (Kim et 

al., 2021c; Rzepka, 2019; Rzepka et al., 2021; White, 1972). Since then, 

researchers have investigated how to develop these systems further, and in 2011 

the first voice assistant Siri was launched by Apple (Rzepka, 2019). 

 

Interaction between humans and VUIs within the field of HAI has emerged as an 

area of interest (Aronsson et al., 2021; Murad & Munteanu, 2020; Rzepka et al., 

2021; Seaborn et al., 2021). The VUI literature consists of everything from 

robotic waiters (Kim et al., 2021b) and voice commerce (Rzepka et al., 2020) to 

voice assistants in home settings (Cha, Jang, Hong, & Yi, 2019; Fahn & Riener, 



 14 (57) 
 

Kristianstad University | SE-291 88 Kristianstad | +46 44 250 30 00 | www.hkr.se 

2021), voice customer services from domains like banking (Fahn & Riener, 2021; 

Rzepka et al., 2021) and digital food ordering (Farsal et al., 2018). A VUI could 

broadly be characterized as an interface where interaction is based on speech input 

and output between a human and a system (e.g., voice assistants, social robots) 

(Rzepka et al., 2021). It can also be described as an aural communication medium 

that can carry information from a sound-based speaker to a user (Seaborn et al., 

2021). 

 

Voice assistants can be voice-based only or voice-enhanced with a multimodal 

user interface (multimodal UI), for example, VUI and a graphical user interface 

(GUI) (Rzepka, 2019; Rzepka et al., 2021). VUI and GUI i.e., multimodal UI, as a 

combination have positive benefits for the reason that a voice gives a user aural 

cues (e.g., personality, emotion) while, in contrast, graphics provide a user with 

visual cues (e.g., text content) (Seaborn et al., 2021).  

 

Natural language (e.g., speech) input is possible because of technical advances in 

machine learning, natural language understanding, and speech processing (Murad 

& Munteanu, 2020). Conversational dialogs are built on questions and answers 

between a system and a user (Aronsson et al., 2021). For this to be possible, 

conversational AI in VUIs uses pre-defined information called intents and entities 

(Aronsson et al., 2021). Intents are used to define what a user wants to know 

based on a query, and entities could be perceived as vital information that is 

answering a user’s statements and questions (Aronsson et al., 2021; Myers., 

Anushay, Jessica, Karina, & Jichen, 2018). Statements and questions are 

automatically processed to replicate human-to-human interaction and make HAI 

conversations feel natural (Aronsson et al., 2021). 

 

Within research about natural conversation, the concept of naturalness has been 

defined as the practices and mechanics of a conversation between humans (e.g., 

flexibility, intuitiveness, accessibility) (Kim et al., 2021c). The term naturalness in 

VUI often reflects a pursuit of human-likeness that appears to mimic human-to-

human conversation (Kim et al., 2021c). Opponents of this definition argue that 
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users do not consider VUIs as conversationalists or humans (Kim et al., 2021c; 

Murad & Munteanu, 2019; Seaborn et al., 2021; Zimmerman, 2020). One reason 

is that VUIs do not inhabit “[…] intersubjective understanding and the mutual 

production of meaning” (Reeves, 2019, p. 1). This implies that an interaction 

between a user and a system is not a conversation flow but pre-configured turn-

taking, a conversational phenomenon that lacks mutual understanding (Reeves, 

2019). Research shows that naturalness depends on specific user contexts because 

perceived naturalness in one context could feel unnatural in another (Kim et al., 

2021c).  

 

It has been proposed that different VUI contexts can be categorized into three 

different levels: core, transactional and social. The first level, i.e., core, is the 

technical foundation upon which transactional and social conversation exists (Kim 

et al., 2021c). It consists of basic functionalities that make a VUI work (e.g., 

supporting language input and output, repairing conversation breakdowns) (Kim 

et al., 2021c). The second level, i.e., transactional, supports task-based dialogues 

where the intention is to make a conversation achieve a practical outcome, such as 

solving a task or achieving a specific goal. Transactional VUIs could be seen as a 

task-based system that consists of message-oriented functionalities (e.g., 

delivering personal services, presenting context fitting persona) (Kim et al., 

2021c). The third level, e.i., social, provides functionalities for social dialogues 

such as gossip or small talk, where an expression of showing sympathy and 

interest is valuable (Kim et al., 2021c). 

 

Compared to text-based interaction, VUIs offers better hedonic and utilitarian 

benefits which refer to a customer’s values and essential reasons for using one 

system over another (Rzepka, 2019; Rzepka et al., 2021). Examples of utilitarian 

benefits include efficiency (e.g., faster task completion), cognitive effort (e.g., 

minimizing complex thinking), convenience (e.g., minimizing physical effort, 

integrating VUI in existing applications), and ease of use (e.g., fast-track to 

information without using a touchpad, joystick, or button). Examples of hedonic 

benefits are affective feelings like curiosity (e.g., wanting to know an assistant's 
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reply) and enjoyment (e.g., engaging and pleasant interaction) (Rzepka, 2019; 

Rzepka et al., 2021). These benefits can be achieved by ensuring hands and eyes-

free interaction, maximizing naturalness, learning from users’ habits, decreasing 

system errors, reducing awkwardness, and summarizing what has been achieved 

(Rzepka, 2019). 

 

The mentioned hedonic and utilitarian benefits have facilitated a willingness 

among businesses and domains to create new channels of interaction that offer 

accessible content to their customers (Murad & Munteanu, 2020; Rzepka et al., 

2020; Zimmerman, 2020). For example, some researchers have investigated how 

voice-based technology could enhance a user experience and increase the user 

acceptance of VUI through expanded digital service in banking (Fahn & Riener, 

2021; Rzepka et al., 2021). The results showed positive attitudes towards a 

multimodal UI, which customers could adapt to their needs and contexts (Fahn & 

Riener, 2021; Rzepka, 2019). Multimodal UI is recommended for complex 

contexts with multiple alternatives or financial risks, such as voice commerce 

(Rzepka et al., 2020). Voice commerce can broadly be defined as customer 

purchases made through a VUI-supported application in online environments and 

demand a higher level of trust among customers (Fahn & Riener, 2021; Rzepka et 

al., 2020). Design of VUI with UI components that a user can adapt if needed can 

add a level of trust and facilitate VUI utilization (Fahn & Riener, 2021). 

Furthermore, voice assistants can create feelings of social presence and reciprocity 

between a business and a customer. This phenomenon can be used to develop 

services for maintaining close and personal relationships between them, but from 

afar (Rzepka et al., 2020). 

 

Voice commerce is already adopted within the restaurant industry (e.g., Dominos 

Pizza, Starbucks, and Dunkin Donuts) (Rzepka et al., 2020). It is used as digital 

assistants to take food orders through devices such as Google Home, Amazon 

Echo, and Apple Homepod in people’s homes (Cha et al., 2019; Fahn & Riener, 

2021; Rzepka et al., 2020). A VUI is often used to enable remote interaction 

between humans or as an assistant to facilitate task-based home activities (Cha et 
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al., 2019). In addition, a VUI offers possibilities to create more interaction touch-

points in customer journeys between businesses and their customers (Rzepka et 

al., 2020). Such interaction can facilitate customers’ needs with 24/7 customer 

service that could perform tasks and retrieve information at all times, which 

makes a VUI more flexible than human customer service (Murad et al., 2021; 

Seaborn et al., 2021). 

 

Users have shown reluctance to use VUI in an undefined purchase situation. Still, 

VUI in a context of a specified product or service, and at all stages of a customer 

journey, including post-purchase, are yet to be studied (Rzepka et al., 2020). Such 

a concept design could highlight the experiences of a VUI in a specific voice 

commerce context (Rzepka et al., 2020). 

2.3 Design of VUI for dine-in customer experiences 
The COVID-19 pandemic has brought challenges to the restaurant industry 

through regulations and restrictions that have been imposed on a global scale 

(Kim, Kim, & Wang, 2021a; Sohrabi et al., 2020). To reduce the impact of the 

pandemic, technological advancements have made it possible for a restaurant to 

offer an array of customer services. Design concepts like robotic waiters (Kim et 

al., 2021b), food delivery services like ghost kitchens (Cai et al., 2022), QR-codes 

to support customer payments (Hanif & Sutopo, 2019), and FDPs (e.g., Foodora, 

Uber Eats, Deliveroo) (Tuco et al., 2021) are examples that restaurant owners 

have used to evolve their relationship and extend their services to their customers. 

The mentioned advancements have not only financially saved businesses but also 

augmented users’ experiences and made it necessary to digitalize the food 

ordering process for customers who are not able or want to leave their homes (Ji 

et al., 2019; Rzepka et al., 2020; Soto-Acosta, 2020). 

 

For a food delivery process to be possible, four actors are needed: (1) A Customer 

ordering food; (2) a restaurant preparing food; (3) a food courier delivering food 

to a customer and; (4) a FDP that facilitates this cooperation (Tuco et al., 2021). A 

FDP makes it possible for web or mobile device users to order food from home 
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(step 1), which will be sent to a restaurant for preparation (step 2). After that, the 

order is assigned to a food courier, which will deliver it to the ordering customer's 

home (step 3) (Ji et al., 2019). A restaurant and a courier both focus on efficiency 

(e.g., get it done fast) while at the same time trying to ensure customer satisfaction 

throughout the process (Tuco et al., 2021). The three previous steps thus aim to 

create a communicational ecosystem within a FDP that contributes to the ultimate 

goal of satisfying the customers (Tuco et al., 2021). Customer satisfaction in a 

dine-in situation is a result of both services (i.e., restaurant food quality, food 

delivery) and negative actions from one actor (e.g., bad food, rude couriers) will 

affect the customer satisfaction and the entire food ordering customer experience 

(Tuco et al., 2021). To ameliorate the collaboration between a restaurant and a 

courier, a space within a FDP (e.g., forum) is proposed by Tuco et al. (2021), 

where important information could be shared to facilitate cooperation toward 

common goals (e.g., efficiency, customer satisfaction). Since it is a courier 

delivering the food, and thus is the last actor to be in contact with a restaurants' 

customers, research shows that restaurant owners feel insufficient control over 

customers' dine-in experience (Tuco et al., 2021) and that the previously 

mentioned goals of efficiency and customer satisfaction need to be considered in a 

dine-in context as well.  

 

Designing VUIs for voice commerce comes with many challenges, and previous 

research shows obstacles that users encounter that may negatively impact their 

experience (Myers. et al., 2018; Rzepka et al., 2020; Yang & Aurisicchio, 2021). 

Examples include transparency problems (e.g., independent reviews, limited 

product information), errors (e.g., low technical maturity), unfamiliar intent (e.g., 

low and/or flawed interactivity), and unsuccessful feedback (e.g., risk of 

misunderstanding, no manual input modality) (Myers. et al., 2018; Rzepka et al., 

2020). 

 

Identified errors could occur when a VUI fails to understand a user, for example, 

connecting users’ input with wrong intents (Myers. et al., 2018).The unfamiliar 

intention may materialize when a user conveys a statement that a VUI cannot 
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analyze or does not have support for (Rzepka et al., 2020). Unsuccessful feedback 

often occurs when a VUI’s feedback is unclear and fails to guide a user forward. 

(Myers. et al., 2018). Ten ways have been identified to tackle the mentioned 

challenges by a user. The five most common are hyperarticulation (e.g., adjusting 

voice to clarify an utterance), simplification (e.g., shortening sentences by 

reducing words), new utterance (e.g., trying a new sentence to match intent), use 

more information (e.g., add details to an utterance), and reliance on GUI (e.g., use 

of a supplementary graphical interface). Myers. et al. (2018) argue that a user's 

mental model of a system relies on system feedback. Therefore, clear and 

understandable feedback, like describing an error, could solve many issues users 

encounter (Myers. et al., 2018).  

 

Research shows that designers of VUIs often lean on design principles used for 

designing GUIs, which can explain why some of these errors occur (Murad & 

Munteanu, 2020; Zimmerman, 2020). In an effort to formulate voice-specific 

guidelines, Seaborn et al. (2021) proposed a framework for voice-based Human-

Agent Interaction (vHAI). vHAI classifies the characteristics of voice concerning 

social information (e.g., speech, vocalists), users' mental model (e.g., bias, 

preconceptions), embodiment (e.g., a housing of voice such as a phone), and user 

context (Seaborn et al., 2021). Voice characteristics play an essential role and 

have the potential to shape user perceptions in a voice-enabled user experience 

(Nguyen et al., 2021; Pelau et al., 2021; Sutton et al., 2019). For example, happy 

news through speech should be followed by fitting vocalics (e.g., style of speech) 

and face (e.g., humanoid robot) (Seaborn et al., 2021). However, when a voice 

lacks a humanlike embodiment, which is the case for many commercialized VUIs 

that add social cues to a conversation, humans will still apply an identity around 

information that a voice mediates (e.g., age, gender, personality). Hence, a voice 

can actively be manipulated to affect a user's experience of a VUI in different 

contexts (Kim et al., 2021c; Seaborn et al., 2021). To do so, designers need to 

carefully design an agent's identity (e.g., persona) to correspond to a user's mental 

model and context (Seaborn et al., 2021). 
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A user context within the vHAI framework is considered an environment where 

an activity takes place (Kim et al., 2021c; Seaborn et al., 2021). Since vHAI takes 

place in dynamic and complex situations every context needs to be understood 

and designed separately (Porcheron et al., 2018; Seaborn et al., 2021). A design of 

voice characteristics within a specific context (e.g., dine-in customer experience) 

if experienced as natural, can enhance the user experience of a VUI (Seaborn et 

al., 2021). Natural does not consider a device to act human, but that a human 

experience is perceived as natural in a particular context when using a device 

(Kim et al., 2021c). Therefore, a VUI should be capable of handling a wide range 

of topics within a specified task context, answering questions within a context, 

and reminding a user about what that context is (Kim et al., 2021c). Based on a 

product or service being purchased for functional or hedonic purposes, the design 

of a suitable persona needs to be considered to augment the relationship between a 

business and its customers (Kim et al., 2021c; Nguyen et al., 2021; Seaborn et al., 

2021). When a purchase is functional (e.g., electronics), it is suggested that the 

persona is perceived as neutral, intelligent, and has characteristics resembling a 

specialist. But when a purchase is hedonic (e.g., food), a persona should be 

perceived as funny, friendly, and social (Nguyen et al., 2021). 

Another urgency of future VUI design is enhancing discoverability of functions 

and capabilities of VUI systems because research has shown that users do not 

always understand the full extent of actions a system is capable of doing (Yang & 

Aurisicchio, 2021). Therefore, guidelines for VUI systems have been proposed to 

design better VUI experiences. They should, at an initial state, include: providing 

a user with a capability-overview (i.e., presenting the possibilities of a system), 

introducing new capabilities in context (i.e., offering users to discover and access 

relevant capabilities at convenient places), and providing transparency about how 

well a VUI could respond to new capabilities (i.e., guide users towards correct 

expectations about the VUI capabilities) (Yang & Aurisicchio, 2021). 

 

During interaction with a VUI, the system should maintain flow and secure 

effectiveness for a user (i.e., guide a user through the context), facilitate 

information retrieval, (i.e., present straightforward and concise responses), and 
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talk politely (i.e., encourage appropriate talking manners) (Yang & Aurisicchio, 

2021). Furthermore, when a VUI is wrong, a VUI should explain and support 

bounce-back features (i.e., name what went wrong and escort a user back to the 

experience and its interactive possibilities) (Yang & Aurisicchio, 2021). 

A conversation between humans consists of nonverbal cues like body language 

and other ways of non-verbal expressions, which is a multimodal way of 

interaction (Schaffer & Reithinger, 2019). Previous research shows that a VUI 

should mimic human conversation and human-to-human conversation is as 

previously explained as multimodal (Schaffer & Reithinger, 2019). Multimodal 

UI can facilitate communication for a user when a VUI presents long paragraphs 

or advanced information (Schaffer & Reithinger, 2019). Examples of GUI 

elements that can enhance a VUI user experience are lists, pictures, and buttons 

(Schaffer & Reithinger, 2019). Since a VUI still can be referred to as a new type 

of interaction interface, users feel comfortable with some visual representation, 

which reminds them of graphical application use (Schaffer & Reithinger, 2019). 

This is especially true in complex contexts which require multiple choice making 

and money transfers, as is the case in voice commerce (Fahn & Riener, 2021; 

Rzepka, 2019). Design of multimodal UI suggests that retrieval of specific 

categories of data within an application (e.g., specific food category within a 

FDP) is supported only by voice input. By doing so, alternative choices can be 

shown in a visual list that a user can then verbally choose from or edit and exit 

(Fahn & Riener, 2021).  

 

Together with the previously mentioned VUI guidelines, customers' expectations 

of good customer service need to be considered to understand how a VUI for 

dine-in customer service needs to be designed (Kim et al., 2021b). Research 

shows that good customer service from an intelligent waiter includes service 

elements like ushering (i.e., taking the lead and steering the way), order taking 

(i.e., retrieving the correct order), serving (i.e., remembering who ordered what), 

waiting (i.e., frequently ask about customer needs), facilitating (i.e., support 

customers’ requirements), handling payments (i.e., trusted and secure payment 

gateways), and manage unexpected situations (i.e., address and explain 
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unforeseen activities) (Kim et al., 2021b). In addition, an intelligent waiter is 

expected to socially interact with customers to meet the criteria of good customer 

service (Kim et al., 2021b). 

3. Methodological approach  

3.1 Literature studies  
The following databases were used to obtain literature studies for this research: 

ACM digital library, Google Scholar, and HKR summons. The search process 

used word combinations and keywords such as “voice user interface”, “artificial 

intelligence”, “human-agent interaction”, “food delivery platform”, 

“conversational user interface”, “intelligent waiter”, and “customer service”. The 

keywords were largely combined with each other and searched in different 

databases. To narrow the scope of the search, several delimitations were applied, 

for example, articles from the past five years, articles that are peer-reviewed, and 

articles within the field of HCI. 

3.2 Concept-driven design research 
The concept-driven design research approach was chosen based on its 

applicability to the research question. The objective of the methodology is 

theoretical advancement while at the same time being design and concept-oriented 

(Stolterman & Wiberg, 2010). This means that it has a theoretical point of 

departure and focuses on concretizing future scenarios rather than actual user 

experience and situations. It is the production of knowledge and the contribution 

of theoretical advances to a specific field that is the main goal, even if the 

production of design is part of the results. The foundation of the method is based 

on three principles as illustrated in Figure 1 (Stolterman & Wiberg, 2010, p. 98): 

1. The point of departure is conceptual/theoretical rather than empirical. 

2. The research furthers conceptual and theoretical explorations through the 

hands-on design and development of artifacts. 
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3. The end result (that is, the final design) is optimized in relation to a 

specific idea, concept, or theory rather than to a specific problem, user, or 

a particular use context.  

 

 
 
Figure 1. The concept-driven design research approach, as presented by 
(Stolterman & Wiberg, 2010, p. 101). 
 
Stolterman and Wiberg (2010) structure the method into seven activities: concept 

generation, concept exploration, internal concept critique, design of artifacts, 

external design critique, concept revisited, and concept contextualization. Each of 

these activities is an essential step in the concept generation process and will be 

further explained in the following section. 

 

The first activity is concept generation, which aims to generate new concepts 

based on, and inspired by, previous research within the field (Stolterman & 

Wiberg, 2010). The process of generating a new concept is not unambiguous. It 

can be done by adopting and blending a wide range of paradigmatic examples of 

earlier work and theories (e.g., historical ideas, theoretically conflicting concepts, 

associations, metaphors). The main focus of the activity is to find the unexpected 

so that the concept provides something new (Stolterman & Wiberg, 2010). It can 

be achieved either by combining qualities, characteristics, functions, and 

processes in a new way or by manifesting existing ones as a whole.  

 

The second activity is concept exploration, which means exploring new design 

spaces to find something unseen in already known spaces and further explore the 
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way a concept is put together (Stolterman & Wiberg, 2010). A designer explores 

concepts through hands-on design activities, such as creating models, sketches, 

and prototypes with different materials, forms, and content (Stolterman & Wiberg, 

2010). The methodology does not aim to refine and test existing concepts but to 

discover new design spaces that can challenge existing theoretical ideas. 

The next activity is internal concept critique, which is when the concept will be 

critically examined based on (1) its uniqueness, (2) how well it relates to previous 

research, and (3) how feasible it is to express the concept in an actual design 

(Stolterman & Wiberg, 2010). The uniqueness is evaluated through visual 

sketches and prototypes from the previous activity. This activity thus examines, 

with regards to previous research, how well the new concept manifests the 

research literature as something new or unexpected. For this phase to succeed, the 

parameters mentioned above must be correctly identified and established in the 

concept (Stolterman & Wiberg, 2010). 

 

The next activity is the design of artifacts, where the concept is put together as a 

whole and designed as a concrete artifact (Stolterman & Wiberg, 2010). In this 

activity, the theoretical development and design practices connect and intervene in 

the concept-driven design research methodology; thus, the practical design 

development is also a theoretical development. 

 

When a whole of the artifact exists, the concept will be exposed to external design 

critique (Stolterman & Wiberg, 2010). Within concept-driven design research, 

testing a conceptual design means that it is shown to, and tested by, external 

participants. Previous research shows that a qualitative (Halskov & Lundqvist, 

2021) and a quantitative (Faraon, 2018) approach can be applied to evaluate a 

concept. Since this research article aims to enhance customers’ experience in 

dine-in contexts, a qualitative approach will be applied to collect data. The data 

will be interpreted to understand participants' attitudes and personal experiences, 

feelings, and thoughts about the concept. The qualitative outcome will then be 

processed, analyzed, and evaluated to empirically underpin the next activity where 

the concept is revised (Stolterman & Wiberg, 2010). 
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In the subsequent activity, concept revisited, the concept is revisited and revised 

based on the collected data from the previous activity (Stolterman & Wiberg, 

2010). It is crucial to distinguish general thoughts that inform the concept's basic 

idea, composition, and components, from personal opinions, which are of lesser 

importance to the concept design process within concept-driven design research 

(Stolterman & Wiberg, 2010). 

 

The seventh and final activity, concept contextualization, involves re-linking the 

concept design to the existing body of design concepts and theory in the field and 

pointing to the value of the new empirical data that the study has contributed 

(Stolterman & Wiberg, 2010). According to the applied method, the concept 

should manifest all the knowledge that has contributed to its design, combining 

what is and what could be. This last activity is essential for comprehending new 

knowledge within the concept and distinguishing its value among existing 

concepts to promote a valuable contribution to the area of research (Stolterman & 

Wiberg, 2010).  

3.3 Application of concept-driven design research 
The concept-driven design research approach will be applied to craft a 

theoretically underpinned design concept of an AI-driven voice user interface as 

an intelligent waiter to further human-agent interaction while enhancing the 

experience of dine-in customer service. This part will focus on how this research 

article applied previous activities in crafting the design concept to address the 

research question. 

 

In the first activity, concept generation, a theoretical foundation was established, 

upon which the rest of the design concept relies. It is vital to establish this 

foundation to frame a theoretical landscape, understand the existing design space, 

and how theory can be furthered through a new design concept. The theoretical 

foundation that emerged from literature research studies consisted of artificial 

intelligence (AI), human-agent interaction (HAI), voice user interface (VUI), and 
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the design of VUI in a context of food delivery platforms (FDP) and customer 

service.  

 

First, the research of AI considered its history, state of the art, future possibilities, 

and contemporary challenges of AI in society. Next, HAI was studied with a focus 

on the user experience of VUI and perceived naturalness, as well as suggested 

hedonic and utilitarian benefits of voice enabled technology. Finally, the design of 

VUIs for businesses, with a focal lens on the take-out restaurant industry, was 

examined to understand the state of the art of this context concerning customer 

service. Finally, ideas were generated for a potential concept starting point, as a 

contextual gap emerged concerning VUI as a customer service possibility in dine-

in experiences.  

 

Different subjects of the theoretical foundation were examined during concept 

exploration to understand how to manifest the concept in a concrete design. The 

process involved exploring the current design research of VUIs in connection with 

other theories, such as four levels of AI, service elements, and the nature of 

different actors and steps within a food delivery service experience. Researching 

these subjects revealed new design spaces and made a new design concept 

possible to emerge. Furthermore, this activity ensured that the previously 

mentioned theories were applied and considered in the new concept through 

sketches and prototypes.  

 

The new design concept then went through an internal design critique. By 

reviewing the sketches and prototypes from the previous activity relevant to 

existing research, strengths such as concept uniqueness could be identified. Thus, 

a new combination of literature was synthesized and covered a new design space 

for service opportunities within the context of this research. Furthermore, the 

design concept was declared feasible for implementation as an actual design. 

Finally, to convey a complex idea in the form of a design concept, it was 

necessary to make several revisions to the sketches to enhance the representation 

of the theoretical background.  
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In the next activity, design of artifacts, a first draft of the design concept was put 

together based on the theoretical framework presented earlier. Adobe Illustrator 

was used as a tool to craft a visual representation of the design concept using 

various graphical components (e.g., arrows, shapes, colors, icons), see Figure 2. 

The design concept illustrates four steps of dine-in food ordering, e.i., a customer 

orders food, a restaurant prepares the order, a courier delivers the food (Ji et al., 

2019) and a customer experiences the received order in a food ordering process. 

The food ordering process involves three human actors (a customer, an employee 

at a restaurant, and a delivery courier) (Tuco et al., 2021) communicating via a 

fourth actor (i.e., a FDP) through a voice user interface. The food ordering process 

of the design concept is linear, starting in step 1 and ending in step 4 (Ji et al., 

2019) while the communication through VUI is dynamic between the four actors. 

VUI is used due to its characteristics to elicit enjoyment, curiosity, efficiency, 

cognitive effort, convenience, and ease of use (Rzepka et al., 2021). It is, 

however, complemented with a GUI since ordering food is experienced as a 

complex voice commerce activity (Rzepka et al., 2020). Furthermore, since food 

is considered a hedonic purchase, customers may prefer a friendly, funny, and 

social VUI-persona (Nguyen et al., 2021) despite the task of food ordering being 

transactional (i.e., repetitive) (Huang & Rust, 2018). Even though the practices of 

a waiter profession are considered mechanical, a human experience of service 

requires both analytical, intuitive, and empathic intelligences (Huang & Rust, 

2018). HAI experience through VUI is also dependent on mental models (Seaborn 

et al., 2021) in relation to context, discoverability, and anthropomorphism (Kühne 

et al., 2020; Yang & Aurisicchio, 2021). 

 

In step one, when a customer orders food, a VUI should cater to service elements 

such as ushering and receiving orders (Kim et al., 2021b). If errors occur between 

a VUI and a customer then the latter may need to handle them through various 

error handling techniques (Myers. et al., 2018). In step 2, the system sends an 

order to a restaurant, and the kitchen starts the food preparations (Ji et al., 2019). 

At the same time, a courier receives the order, together with the locations of 

where to fetch it, and where to deliver it (Ji et al., 2019). A restaurant and a 
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courier can share information in a separate VUI-enabled space within a FDP to 

help them coordinate the service and limit potential issues arising that could 

negatively affect the customer experience (Tuco et al., 2021). In step 3, a courier 

has fetched the food at a restaurant and will deliver it to a customer’s home to 

fulfill an order (Tuco et al., 2021).  

 

The concept then in step 4 includes instant feedback through VUI, where a 

restaurant initiates a channel for communication, which could be used to facilitate, 

wait and manage unexpected situations that may arise (Kim et al., 2021b). With 

an additional service touch-point after the food is delivered (step 4), a restaurant 

creates an opportunity for communication with customers and vice versa. This 

possibility makes it easier for restaurant owners to directly act on unfavorable 

feedback or negative customer experiences. A customer could also choose to 

continue talking to an intelligent waiter while eating, in a context where a 

customer is willing to have an extended conversation with a VUI about the food. 

Extended conversations add value, in the same way, that value is made by a waiter 

who facilitates, waits, and manages unexpected situations for a customer in a 

physical restaurant (Kim et al., 2021b). Having a post-delivery interaction could 

enhance the last touch-point for a restaurant by virtue of crowdsourced customer 

feedback that could be used for AI customer self-learning that over time can 

enhance a customer's dine-in experience. 

 

In the next activity, external design critique, the concept was evaluated and 

critiqued by eight participants who were invited to semi-structured interviews. 

The design concept was first presented and described to the participants. Then, 

participants were requested to give their opinion and thoughts on the design 

concept based on eighteen open-ended questions, see Appendix 1. The feedback 

from the participants was transcribed and analyzed to identify potential 

improvements that could be applied to the revised concept. 

In the concept revisited activity, the design concept was revisited based on 

participants’ feedback gathered from the conducted interviews. A total of seven 

revisions were applied and concerned, for instance, levels of AI needed in the VUI  
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Figure 2. A theoretically anchored design concept of a digital waiter in a dine-in 
context. 
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design to meet customer expectations on service and functionality were revised. 

The revisions contributed to further the design concept, which resulted in a final 

revised concept. 

 

The concept contextualization was the last activity where the revised design 

concept was discussed in relation to the current body of concepts and theories in 

the field. This was conducted to position the design concept and its uniqueness 

against similar concepts, but also to show how it theoretically contributes to 

previous work.  

3.4 Participants 
A total of eight participants, five females and three males were recruited using a 

convenience sample for the external design critique activity. The participants had 

an age range of 22 to 35 years (M = 25.25; SD = 5.12). Seven of the participants 

are Swedish citizens and one is a French citizen. Five of the participants chose to 

conduct the interviews in Swedish and three in English. Two of the Swedish 

citizens chose English over Swedish due to the design concept being in English 

and found it easier to express themselves in that way. All participants indicated 

that they had knowledge and experience with FDPs and VUIs to ensure 

understanding when evaluating the design concept. All participants owned a voice 

assistant, either as a standalone device (3 participants with Google Home), and/or 

a smartphone (4 participants with Apple Siri, 4 participants with Google 

Assistant). All eight participants will be referred to as participant 1-8 (P1-P8) to 

assure their anonymity. 

 

Participant Nationality Age  Gender Device VUI 

P1 Swedish 25 Male Mobile Phone Google 
Assistant 

P2 Swedish 22 Female Mobile Phone Apple Siri 

P3 Swedish 25 Female Google 
Home, 
Mobile Phone 

Google 
Assistant, 
Apple Siri 
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P4 Swedish 32 Female Google 
Home, 
Mobile Phone 

Google 
Assistant 

P5 Swedish 30 Female Mobile Phone Google 
Assistant 

P6 French 34 Male Google 
Home, 
Mobile Phone 

Google 
Assistant 

P7 Swedish 35 Male Mobile Phone Google 
Assistant 

P8 Swedish 23 Female Mobile Phone Apple Siri 
 

3.5 Materials 
Eighteen qualitative questions, divided into four categories, were adapted from 

Faraon, Jaff, Nepomuceno, and Villavicencio (2020) to evaluate the initial design 

concept, see Appendix 1 for the complete list of questions. The four categories 

consisted of questions related to demographics (e.g., age, gender), the design 

concept (e.g., how do you think the design concept could enhance dine-in food 

experiences?), artificial intelligence (e.g., do you see any ethical concerns with 

using AI in the design concept?), and voice user interface (e.g., in what way can a 

VUI as an intelligent waiter extend the relationship between a restaurant and a 

customer?). 

3.6 Procedure 
A qualitative approach with eight semi-structured interviews was applied to fulfill 

the external design critique activity. Two interviews were conducted face-to-face 

and six through the video conference platform, Zoom. At the outset, all 

participants agreed to be recorded and were briefed on the ethical considerations 

in this research article. After that, each interview session commenced with a 

presentation of the design concept to describe and articulate its specific 

characteristics. Next, the participants were asked eighteen questions to reflect on 

and evaluate the design concept. Since the interviews were semi-structured, the 

eighteen questions were followed by supplementary questions. Each session 



 32 (57) 
 

Kristianstad University | SE-291 88 Kristianstad | +46 44 250 30 00 | www.hkr.se 

lasted, on average, about 40 minutes. Upon completion, the recorded interviews 

were transcribed for further processing and analysis. The transcribed material has 

not been translated, and the citations in section 4.1 are thus presented in their 

original language.  

3.7 Ethical considerations 
This research article respected the ethical requirements of the Swedish Research 

Council (2017) concerning ethical considerations during data collection with 

participants: secrecy, professional secrecy, anonymity and integrity. All 

participants were informed that the information obtained and utilized to revise the 

design concept in this research article would be protected by Swedish 

confidentiality (Swedish Research Council, 2017). The requirement was respected 

by keeping all data in computers with login requirements only available for the 

researchers of this article. The secrecy requirement is then followed by the 

professional secrecy, meaning that all information shared by the participants was 

classified, protected, and would never be shared with a third party. Furthermore, 
all participants were made aware that their responses to the questions in the 

external design critique activity would be anonymized by using the pseudonyms. 

By applying the four above ethical considerations, this research article ensures the 

integrity of the participants so that their contributions do not affect their private 

life.  

4. Result and analysis  

4.1 External design critique and revisions 
The primary challenge that emerged during the external critique was regarding the 

technology and its ability to correctly understand user input. When such an error 

occurs, users of VUIs often have to repeat themselves several times for the service 

to correctly understand them. One participant expressed this issue by saying: 

 

“Om den [VUI] inte skulle förstå vad man säger, om man 
behöver säga flera gånger, då tror jag folk inte skulle använda 
den.” (P2). 
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 To answer the challenge with VUI’s ability to correctly understand a user, the 

design concept already provides theories for how the service can prevent errors 

and how a customer applies different techniques to tackle them. Despite this, all 

the participants expressed difficulties and concerns about not being correctly 

understood by a voice-enabled system. For example, the error handling provided 

by the concept does not apply to a customer that has a heavy accent, stutter, or 

uses informal language (e.g., slang words, abbreviations). One participant 

addressed the matter as follows:  

 

“Om någon kanske är otydlig och kanske inte vet hur tydlig man 
måste vara för att systemet ska förstå vad man säger, eller man 
kanske har lite slangord och förkortningar bara för att det är så 
man alltid pratar.” (P8). 

 

All the participants agree upon the fact that a VUI’s inability to correctly 

understand user input is a source of frustration and the biggest threat to the 

concept as a whole. The previously mentioned design critique resulted in the 

following revision of the design concept: 

 

Revision 1: A VUI’s ability to correctly understand user input 

variations such as heavy accent, stuttering, and informal language 

(e.g., slang words, abbreviations) needs to be supported. Therefore, 

the design concept has been revised with a VUI design guideline that 

represents the importance of supporting different speech variations.  

 

Regarding the four levels of AI, the participants expressed agreement with the 

suggested empathetic AI in the fourth step of the experience. In steps 1, 2, and 3 

opinions were raised about adjustments that could better support desired features 

within the food ordering process.  

 

Participants (P1, P2, P6) addressed that step one in the food ordering process is 

the most crucial step that needs to work correctly for the rest of the experience to 

be positive. The remaining five participants did not provide such an assessment 
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and can therefore not be considered defenders or opponents of this view. The 

three previously mentioned participants (P1, P2, P6) mean that the user 

experience depends on a correct food order in the beginning, because if the order 

is wrong it will affect the whole process negatively. P1 indicated as follows:  

 

“I think most of the problems in the process are going to happen 
in that first step.”  
 

Furthermore, P3, P5, P6, and P7 requested more adaptability in regard to customer 

preferences in an effort to add more flexibility into a FDP with a VUI. One 

example of function, that surfaced during the interview with P7 was smart food 

selections (e.g., users order habits affect the proposed in-app content), which was 

expressed like this: 

 

“Om jag är vegan vill jag inte se alla kötträtter, utan bara den 
veganska menyn, en sån funktion hade varit bra.”  
 

Another example is extended “questions and answers” capabilities where P3 said:  

 

“Om jag kan få svar på mina funderingar hela tiden, så skulle 
det kännas väldigt betryggande.”  
 

and P5 expressed a will to be able to ask a VUI food-related questions instead of 

having to call up a restaurant. P6 suggested a function where the customers can 

take the lead and directly ask for a certain food or a restaurant to limit information 

overload and P2 wants to be able to ask what is included in a certain order since it 

sometimes is unclear in existing FDPs.  

 

Further, on to steps 2 and 3 in the food ordering process, both have the level of 

mechanical AI in the design concept, thus the lowest level of AI. P1 and P6 

expressed, based on experience from working in the restaurant industry, that today 

there is not much communication between a restaurant and a courier after an order 

is made. P7 has a similar experience about the lack of communication but from a 

courier's point of view saying: 
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“Jag tror att det [the design concept] är för att öka standarden 
för snabbmat. Det som är extra intressant är forumet mellan 2 
och 3, vilket saknas idag”. 
 

A majority of the participants (P1, P2, P3, P5, P7, P8) underline the importance of 

having control in the food preparation and delivery process (steps 2 and 3). What 

is causing a great deal of annoyment for customers in these two steps is the 

feeling of losing control when something unexpected happens. P3 expressed 

frustrations about the lack of information when a food delivery is delayed and 

said: 

 

“För det ju kan ju vara väldigt frustrerande det här med att 
man får en tid låt oss säga 20 minuter, också går det kanske en 
kvart och sen så bara jaha ok men nu är det 20 minuter till här 
utan förklaring. Att man blir liksom frustrerad. Och det 
påverkar negativt, att man inte har man samma kontroll som om 
man själv skulle gå och köpa maten.”.  
 

They (P1, P2, P3, P5, P7, P8) expressed the need for feedback as to why their 

food is being delayed, and continuous updates not only with time but also with 

reasons, need to be added to reduce occasional frustrations. P2 and P6 expressed 

that VUI could be a fitting feedback system, where both a restaurant and a courier, 

which often have their hands caught up in work (e.g., cooking, driving), could use 

such technology with advantages, opposed to manipulating a screen which is too 

much of a hassle when the hands are occupied.  

 

Revision 2: The level of AI is revised to support user expectations of service 

and functions, by updating the level of AI in the first step from analytical to 

intuitive of the food ordering process. For the same reasons, steps 2 and 3 of 

the food ordering process are updated from mechanical to analytical. 

 

Data privacy was the main problem that participants (P4, P5, P7) mentioned about 

ethical dilemmas with AI in relation to the design concept. P7 compared data to 

personal integrity: 
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“Det pratar vi mycket om hemma. Det är mitt liv, min kropp, 
min data.” 
 

and P4 expressed that: 

 
“The collecting of data is kind of personal, your taste, your 
address, and payment information, I have a lot of trust issues 
when it comes to these kinds of things.” 
 

 P5 was also talking about concerns about trust in relation to how the data is used 

without user consent:  

 

“Mycket handlar om trust och tillit. Hur ska man våga lita på 
att informationen den faktiskt får inte sprids och att den 
uppfattar rätt sak och att informationen används för rätt sak 
och för det jag accepterade i systemet?”.  
 

Even P1, P2, P3, and P6 reflected on trust being a problem, but reasoned by 

saying that it is something that everyone must decide for themselves because as a 

society, there is a silent agreement on accepting AI in our surroundings. P2 and P3 

said that the issue of data privacy exists in all FDPs already, but that the subject of 

food related preferences and contact information is not that sensitive to them, and 

that they thus choose to trust food delivery services with their private data in this 

particular context. Based on these reflections on ethical dilemmas, the following 

revisions have been done:  

 

Revision 3: Data privacy has been added as an ethical dilemma to consider 

when designing AI-enabled services like the proposed design concept. Data 

privacy is the most important issue concerning ethical dilemmas according to 

the external critique activity.  

 

In reference to the persona design, participants (P2, P4, P8) expected it to be 

social and friendly, together with the traits intelligent and specialist, in the first 

step of the food ordering process. P4 said that:  
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“Ushering is maybe more social, that you get a connection to 
the waiter in the beginning you know, the human relationship 
between the actors, I think that it is a trait that could definitely 
be good for the customer experience.”.  
 

Even P6 and P7 expressed the importance of social qualities right from the start, 

pointing to a VUIs ability to adapt its services to a customer and usher it in a 

humanlike way, replicating how a human actor would perform order taking and 

payment activities in a physical restaurant setting. These feelings are being shared 

by P4 who wanted a friendly and intelligent VUI:  

 

“Det hade varit bra om den var sådär friendly här i början 
också, som vad är du sugen på, men inte så här så att det blir på 
skämt eller skoj det ska ändå vara seriöst och kännas 
intelligent.”  
 

There was also a new aspect of persona design that came up during the external 

critique that was not discussed in the literature background. It’s about how a 

business, in this context a restaurant, is perceived by a customer through a 

persona. This aspect does affect a restaurant’s brand identity and how a customer 

experience it. P4 said the following statement:  

 

“The only thing I’m thinking about is the branding perspective. 
And maybe the restaurant doesn't wanna be funny, maybe they 
want to have another branding image to offer another kind of 
customer experience.”  
 

Further on, P3 expressed similar thoughts about how a business branding affects 

the customer experience and preferred a personal touch to the concept design 

persona by saying the following statement:  

 

“Spontant så gillar jag företag och sånt som ändå är lite mer 
personliga i hur de pratar med sina kunder men på ett 
professionellt sätt, så det inte blir för tjenis, alltså att dem 
försöker vara min polare.”  
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The following revisions will be made in the design concept in relation to persona 
design: 
 

Revision 4: The traits social and friendly will be added and neutral will be 

removed as persona design in step 1 (ordering food). A branding perspective 

in the VUI’s persona will be added as well to highlight the close relationship 

of persona design, business identity and customer experience.  

 

All the participants highlighted unexpected situations as something that can 

happen in all steps of the food ordering process. For example, P1 said:  

 

“I think most of the problems in the process are gonna happen 
in that first step, even if unexpected situations obviously can 
happen in all the other steps as well.”  
 

P8 noted that unexpected situations can happen even when the order is already 

sent to the kitchen:  

 

“Om du har beställt på Foodora och det inte står liksom 
någonting i steg 1, då räknar man ju med att man ska få det 
man har beställt. Och skulle något fattas i köket så kanske man 
ska vara förberedd som kund på att det [en unexpected 
situation] kan hända i steg 2.”  
 

P7 pointed out unexpected situations that can happen in step 3 and then connected 

it to the important role that AI can play in reassuring customers in such an event 

by saying:  

 

“Om budet fastnar i en trafikolycka, måste kunden få 
uppdateringar, när man ändå har betalat pengar. Så att kunden 
får större förståelse. AIs viktiga punkt där är att be om ursäkt 
till kunden och säga att de gör så gott dem kan för dig”.  
 

To address these reflections in the revised design concept the following revision 

has been made: 
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Revision 5: The service element managing unexpected situations has been 

added to steps 1, 2, and 3 to reflect the importance of an intelligent waiter to 

handle unexpected situations at any moment of the food ordering process. 

 

When it comes to feedback and review abilities in the design concept, specifically 

in the interaction between a restaurant and a customer, all of the participants made 

it clear that it is one of the most important functions in a FDP. The feedback 

function is important since customers often rely on other customers' reviews to 

make choices when ordering food. Although, participants stated that they do not 

make a lot of reviews of FDP services themselves since it is time consuming. P2 

said that today the review possibilities are limited in FDPs and would prefer to use 

voice technology to review a customer experience compared to text-based only for 

the sake of doing it more effectively. P4 said:  

 

“It would be very nice to give feedback through voice after the 
ordered food has arrived. When I write I choose my words very 
carefully, it takes time and in the end it is not worth it”.  
 

All the participants agreed on the fact that voice would be simpler to use for 

giving feedback, and that you get invited to give all of the feedback you have, 

even if it’s a small problem like wrong drink or that something is missing. 

Challenges that came up related to the feedback service in step 4 are how a 

restaurant compensates a customer when something is wrong. P1 said:  

 

“It’s worth putting some thought into how to solve 
compensation if something goes wrong, like how compensation 
is automated as much as possible to make it work out.”.  
 

P2 adds to the thought of compensation by suggesting that it could be an 

automatic refund if the customer, in some way, can verify that the order wasn’t 

complete, was defected, or wrong. P7 reflects on how valuable it would really be 

for a restaurant if they had to send out a new soda to the other side of the city just 

because of one human mistake. Based on the previously mentioned observations 

the following revision was made: 
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Revision 6: The collected data from the participants shows that the feedback 

function can be further developed and designed for. Therefore, AI-driven 

automated compensation abilities in the feedback service to ensure a good 

customer experience, even if the order wasn’t complete, was defected, or 

wrong, has been added in the revised design concept. 

 

A few participants (P6, P7, P8) mentioned challenges concerning food quality, 

and how steps 2 and 3 can ensure that the food is delivered warm and intact. P8 

said the distance between a restaurant and a customer can cause a food quality 

problem: 

 

”När jag hade ny lägenhet stan så brukade jag beställa från 
restauranger i närheten och oftast var maten varm nog, men är 
det lite längre mellan en restaurang och en kund jag jag förstå 
att det vara svårt att garantera kvaliteten hela tiden.”  
 

In relation to food quality, P6 underlines that it is rarely a restaurant nor a 

courier's fault if a delivery is late or that the food is cold, but the delivery time and 

distance together with unexpected situations (e.g., cold weather, heavy traffic, 

long-distance). P6 suggests that ordered food can’t be judged as if it was eaten in 

a physical restaurant because the delivery process will always influence food 

quality and thus also the customer experience. The following revision was made 

to ensure the quality of the food to enhance the customer experience: 

 

Revision 7: A max distance between actor 1 (customer) and actor 2 

(restaurant) has been added to the design concept as a constraint to minimize 

issues concerning cold weather, heavy traffic, or long-distance delivery.  

 

Based on the seven proposed revisions previously presented a revised design 

concept was elaborated to reflect the participants’ feedback and updated to inform 

the theoretically underpinned design concept with empirically collected data, see 

figure 3. 
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Figure 3. A revisited and final version of a theoretically anchored design concept 
of a digital waiter in a dine-in context. 
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4.2 Contextualization of design concept 
The design concept as a whole was positively received by the participants and are 

being re-linked to the literature and analyzed for its value in the following section. 

Voice-enabled technology commercially accessible to users (e.g., Google 

Assistant, Apple Siri) is often experienced as not intelligent enough to mimic 

human-human interaction and achieve natural communication (Kim et al., 2021c). 

Similarly, empirical data do show that users do not consider HAI a conversation 

but more, as already stated in the literature background, a pre-configured turn-

taking flow (Reeves, 2019). The turn-taking nature of HAI does match 

participants' expectations that VUIs first and foremost is a tool that contributes 

answers to user questions within a specified context (Kim et al., 2021c). Turn-

taking HAI can therefore be said catering to utilitarian user values such as ease of 

use, and minimizing cognitive effort, but such values must be satisfactorily 

fulfilled for a user to consider a VUI over another option (e.g., text-based 

interaction) (Rzepka et al., 2021). 

 

Participants passed experiences of interacting with a VUI are that voice-enabled 

technology often is having troubles understanding user input, and that benefits of 

using a VUI often are smudged by the core technologies inability to fulfill even 

basic utilitarian values like efficiently answer questions in a satisfying way, 

resulting in frustration instead of added utilitarian or hedonic value (Kim et al., 

2021c; Rzepka, 2019; Rzepka et al., 2021). To further explain this finding; in a 

hedonic HAI context (Rzepka, 2019; Rzepka et al., 2021), all utilitarian and 

hedonic values must be fulfilled, and if one of the utilitarian values defaults, the 

hedonic values will automatically fail as well. Such usability breakdown (e.g,. 

system misinterprets user input, system doesn't understand user input) is hence a 

threat to the proposed design concept, that depends on both utilitarian and hedonic 

values for an enhanced customer experience.   

 

As mentioned above, when interaction breakdowns occur the feeling of frustration 

is more common than satisfaction. For instance, in HAI when an error occurs, a 

user has different techniques to tackle these errors, for example, by simplifying 
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the complexity of the language or hyperarticulate for the VUI to understand user 

input better (Myers. et al., 2018). Such ways of speaking are experienced as 

unnatural and do affect the user's engagement with VUI-enabled services.  

 

To further explain the reasoning for this argument, participants' opinions was that 

the persona traits social and friendly should be added in the first step of the food 

ordering process. These traits are according to the participants associated with 

restaurant waiters in general and should permeate the digital experience of dine-in 

services as well. The same traits are also mentioned as favorable persona traits 

within hedonic voice commerce such as buying food, in previous research 

(Rzepka et al., 2021), and are with this empirical data thus supported both 

theoretically and empirically. However, these traits (i.e., social, and friendly) are 

customer expectations of a digital waiter, and to reconnect to previous findings, 

impossible to achieve if the VUI keeps frustrating the user. Because in the end, it 

is the user who will judge the persona no matter how friendly and social it is 

designed to be, and frustration will always win over other user values. 

  

Another complex question and a user concern is ethical aspects in regards to AI-

infused technologies' lack of transparency (e.g., lack of visual cues, always-on 

voice assistants), which has been discussed in the literature (Esteban et al., 2020; 

Tabassum et al., 2019). The external critique expressed data privacy (e.g., what 

data is stored, who uses my data and for what reason) as a general problem in 

today's society, and that the proposed design concept in terms of data privacy is 

not a concern per se, since AI is already omnipresent when ordering food online 

(e.g., suggesting food, finding an address). However, it was acknowledged that 

speech as input makes the control of data privacy harder to manage and a fear of 

being listened to at any moment without consent is a finding that needs to be 

designed for in VUI for FDP for customers to feel trust towards a VUI-enabled 

service and the restaurant providing it. To provide a human centered VUI service, 

it must be easy for a user to be in full control of their data directly through voice 

commands, without having to use a screen.  

 



 44 (57) 
 

Kristianstad University | SE-291 88 Kristianstad | +46 44 250 30 00 | www.hkr.se 

As stated in the literature (Murad & Munteanu, 2020; Zimmerman, 2020), it is 

common for VUI designers to rely on GUI design principles when designing VUI 

experiences. Special attention on VUI specific design principles are needed to 

establish a general mental model in users to ensure their ability to control VUI 

generated data. To gain their trust in AI and VUI as a service and not as a villain, 

users need the tools to control their data, to not feel like their data is controlling 

them. VUI specific guidelines proposed by Yang and Aurisicchio (2021) specifies 

that a VUI has to guide a user towards easy information retrieval, and such 

designed guidance is important for all kinds of data transparency. 

 

It is not only data privacy that is hard for the user to manage, the entire 

discoverability of a VUI’s possibilities and limitations together with the practical 

navigation methods can be ambiguous for the user. When a VUI presents multiple 

options for a user it can cause an information overload compared with a GUI 

where a user gets an overall view. Based on that, previous research suggests a 

GUI as a complement to a VUI-enabled service (Schaffer & Reithinger, 2019) and 

participants' experiences in the external critique agrees to such a suggestion. 

Based on documented positive benefits of a supporting GUI in complex VUI 

contexts (e.g., multiple alternatives, financial risk, use of long paragraphs or 

advanced information) do the initial and also the revised design concept propose a 

multimodal UI (i.e., VUI and GUI) for an intelligent waiter in a FDP (Fahn & 

Riener, 2021; Schaffer & Reithinger, 2019). 

 

The design concept contains the theoretical classified characteristics of vHAI 

(e.g., social information, users' mental model, embodiment, user contexts) 

(Seaborn et al., 2021). Seaborn et al. (2021) shows that vHAI plays an essential 

role in VUI design and has the potential to shape user perception and user 

experience. Other research suggests that VUI design also creates reciprocity 

between a business and its customers (Nguyen et al., 2021; Pelau et al., 2021; 

Sutton et al., 2019). The participants do, on one hand, agree that a VUI persona 

and its voice characteristics are believed to be an important part of the FDP`s 

customer experience in a dine-in context, and on another hand, was the empirical 
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data inconsistent about such characteristics since no apparent description was 

concluded from the interviews, regarding gender, speech, and vocalics for a 

persona. Nevertheless, the following interpretation was concluded from the 

interviews: users will always have different reasons (e.g., utilitarian, hedonic) for 

using technology and even if the common goal for all customers in a FDP is 

ordering food, adding voice technology will bring another dimension to the user 

experience since voice characteristics always inhabit social information (Seaborn 

et al., 2021). Social information is individually interpreted by each user and 

perceived as something human (anthropomorphism) in one way or another 

(Pradhan et al., 2019). This is true no matter the embodiment and context as 

proposed by Seaborn et al. (2021) but also no matter the user value according to 

the interviews. That means that even if a customer only wants to order food 

(utilitarian value) it will still imagine an identity around the social information 

that a voice-enabled waiter inhabits in its way to talk, and that customer will have 

positive or negative experience based on social liking (hedonic value). How that 

humanness should take expression regarding voice-enabled customer service was 

as previously mentioned, not extracted from the external critique. Branding, on 

the other hand, was added to the revised design concept, to reflect the importance 

of a VUI design that addresses and mediates a restaurant's values and responds to 

customers' mental model of how such a persona should be to ensure a consistent 

experience.  

 

The job replacement theory considers taking orders as a simple transactional task 

that requires limited human intelligence and can thus be replaced by mechanical 

AI-infused customer service bots (Huang & Rust, 2018). While that might be 

correct in theory, the empirical data shows that taking orders is something that 

requires adaptation, precision, and social intelligence for the outcome to be 

experienced as good customer service. This underpins why no mechanical AI 

exists in the FDP of the design concept after revisions were done, since 

interpretation was made that mechanical AI cannot react or respond to the real 

complexity of necessary service elements in customer service.  
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Kim et al. (2021b) highlighted eight HAI-specific service elements when 

designing non-human waiters (ushering, order taking, serving, waiting, 

facilitating, handling payments, managing unexpected situations, and socially 

interacting). The elements were incorporated into the design concept to pinpoint 

the actions needed by a VUI to theoretically ensure good customer service. All 

eight service elements included in the concept design are needed to enhance a 

customer experience, even in a dine-in context with VUI as an intelligent waiter. 

External data does not only approve the elements suggested by Kim et al. (2021b) 

but also singles out managing unexpected situations as the most apparent service 

element to cater to at all stages of the food ordering process to enhance the 

customer experience.  

 
Furthermore, interpretation was made that the service elements within an FDP are 

to be considered as actions that, like jobs in the theory of job replacements, can be 

categorized into different levels of HI and then supported by the corresponding 

level of AI to artificially mimic that human action (Huang & Rust, 2018). By 

doing so, the true complexity of the previously proposed task-based mechanical 

intelligence of being a waiter (Huang & Rust, 2018) is now proposed as a 

complex HI, and a socially important part of customers' emotional experience of 

going to a physical restaurant. A physical restaurant experience can be explained 

as a social ritual that consists of mechanical patterns of limited HI, such an 

experience is also full of hidden human emotions which require higher HI and 

thus higher levels of AI to successfully cater to the complexity of the emotional 

experience of ordering food through an FDP, otherwise, something can easily go 

wrong. 

 
Poor customer experience can be a result of many factors in the food ordering 

process. One factor stated by Tuco et al. (2021) is the nonexistent collaboration 

between a restaurant and a courier. A forum proposed by the researchers Tuco et 

al. (2021) was incorporated into the design concept as an AI-driven VUI-enabled 

service within the FDP that facilitates cooperation toward common goals between 

these two actors (e.g., efficiency, customer satisfaction), and was positively 

evaluated by the participants. Design that supports easy collaboration and 
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communication between these two actors can facilitate their respective jobs and 

common goals (Tuco et al., 2021). Such teamwork could potentially create 

togetherness, reduce unexpected situations, and thus contribute to an enhanced 

dine-in customer experience.  

 
No interpretation was made from the external critique regarding the 

personification of a non-human (anthropomorphism) other than general opinions 

regarding transparency about an agent's true nature. Such transparency can be 

designed either as a speech notice or as vocalic design choices that hints of a 

robotic undertone. Such design choices are interpreted to (1) avoid an uncanny 

feeling, known as the uncanny valley (Kühne et al., 2020), and (2) avoid making a 

user feel tricked or stupid. An intelligent waiter should not be perceived as 

humanlike to such a degree that it makes users believe it is a real person taking an 

order, as experienced at the annual Google I/O conference 2018 (Farsal et al., 

2018). It would negatively affect the trust building between a restaurant and its 

customers and would be negative for the overall customer experience of ordering 

food online.  

 
Although the actual task of taking orders and serving food is in theory 

transactional and should intellectually be supported by mechanical AI (Huang & 

Rust, 2018), the act of ordering food and having a restaurant experience is 

emotional.  

5. Discussion 
This research article aimed to examine how theories within AI, HAI, and VUI 

could theoretically underpin a design concept that would enhance customers dine-

in experiences of ordering food from a restaurant. To conceptualize, design, and 

evaluate a VUI as an intelligent waiter the concept-driven design research by 

Stolterman and Wiberg (2010) was applied. The design concept was exposed for 

external critique with eight participants through semi-structured interviews based 

on eighteen open-ended questions together with supplementary questions. The 

questions were divided into four categories; demographics, the design concept, 

artificial intelligence, and voice user interface with the purpose of collecting 
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empirical data to understand participants' attitudes, personal experiences, feelings, 

and thoughts about the design concept. The result was positive, but some changes 

were made to provide a revisited design concept that theoretically would enhance 

the dine-in experience for a customer, compared to how such services work and 

are experienced today. 

 

Since the release of the first voice assistant Siri, launched by Apple in 2011 

(Rzepka, 2019), VUI design has emerged as an area of interest within HCI 

(Pradhan et al., 2019). Previous research has shown a potential in voice 

technology for enhancing customer service such as robotic waiters (Kim et al., 

2021b) voice commerce (Rzepka et al., 2020), and voice assistants in home 

settings (Cha et al., 2019; Fahn & Riener, 2021), while this research article 

studied how a VUI can theoretically be designed for FDP in the specific context 

of dine-in food ordering. The VUI literature highlights that using speech is the 

most natural way for humans to communicate (Kim et al., 2021c), and while that 

might be true, the empirical data shows that naturalness is not perceived by VUI 

users which can be further explained in two ways; first, the perceived unnatural 

feeling of talking to a machine, and second, the juvenile VUI technology that in 

reality won't cater to basic values (e.g., efficiency, cognitive effort, convenience, 

ease of use, curiosity, enjoyment) of using such technology. That is why the 

revised design concept of this research article is considered a future scenario. 

Looking at the qualitative data, the primary challenge that emerged with the 

design concept was VUI’s ability to correctly understand user input. When such 

an error occurs, users often have to repeat themselves several times for the service 

to correctly understand them (Myers. et al., 2018). This research article 

acknowledges that such errors result in frustrations where the correlation of VUI 

capability and user expectation is deficient. Such findings suggests that the 

combination of (1) users’ expectations of hedonic persona traits in a dine-in 

context together with (2) the complexity of hedonic purchases and (3) users’ 

inadequate mental model of how to navigate a VUI, are threats regarding the 

practical feasibility of the proposed design concept.  
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To amplify the practical feasibility of the design concept and the aim for an 

enhanced customer experience through a VUI in a dine-in food ordering context, a 

multimodal UI is interpreted to be the only way that a VUI can satisfactorily 

accompany a user in the complexities of VUI utilization. This corresponds to 

previous research within the domain of banking, suggesting that multimodal UI is 

recommended for complex contexts (Fahn & Riener, 2021). A multimodal UI can 

help the interaction flow and support both a VUI and a user in complex thinking. 

A GUI that graphically presents multiple choices and lengthy paroles can reduce a 

user's errors and frustrations, help fulfill its utilitarian values to reach hedonic 

values and get that expected feeling of having a positive customer experience. 

This recommendation is time-sensitive and will probably be invalid when (1) 

society has adapted a screen-free technical infrastructure, (2) better user 

experience design understanding of AI and human speech as design materials, and 

(3) human habits change and the concept of talking to machines instead of 

pushing buttons on a screen are learned and normalized by more people. But for a 

transition period where humans and VUIs “get to know each other”, a supporting 

GUI will be of much help. This theory is supported by Fahn and Riener (2021) 

that found that multimodal UI can increase the user acceptance of VUI. 

The empirical data of this research article underpins the importance to not only 

consider the specific context when designing a VUI experience but also consider 

business branding when designing a VUI persona for voice commerce. A 

restaurant persona should respond to customers' mental model of how a digital 

waiter should behave and what a customer can expect from it, so a HAI gets as 

close to a physical restaurant experience with a human waiter as possible. 

Previous literature relates different persona traits for utilitarian versus hedonic 

purchases (Nguyen et al., 2021). The revised design concept proposes that, similar 

to what Kim et al. (2021c) states, each particular context needs to be designed 

separately, because what can be received as natural in one context can be 

experienced unnaturally in another. This is also true for restaurants, even if they 

offer the same kind of food, the brand identity should inform how to best design a 

fitting persona for that specific restaurant brand. 
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To cumulatively contribute to the field of HCI a conceptualization of a theoretical 

design was built on existing theory and presented in a new way. The concept was 

internally considered unique in the way it combines existing ideas as a new whole. 

Customer service through an intelligent waiter has been researched before in a 

restaurant setting (Kim et al., 2021b), but never in the context of ordering food 

from a restaurant and getting it delivered to a customer's own home.  

Designers for FDPs can find the results of this research article valuable. The 

design concept could also be valuable for all designers of voice commerce 

contexts. Furthermore, the insights in this research article can be valuable for all 

VUI designers wanting to enhance any existing VUI experience, or design from 

scratch, since much of the results presented in this research article is VUI specific 

human-centered user experience insights that potentially can serve many 

purposes. Furthermore, the design process demonstrated in this research article is 

an example of how designers within the HCI field can research the human 

experience of interacting with AI-infused technology, which will be an important 

aspect of how well AI will be accepted as an extension, in opposed to a threat, to 

humankind. 

 

The methodological approach of this research article was concept-driven design 

research because of its applicability to the research question. The concept-driven 

design research is made as a design process and consists of activities that the 

research authors are well familiar with from other design-related contexts. 

Although, such a method has never been used by the research authors in the 

context of academic research so the beginner status can therefore have impacted 

the results of the empirical study. The purpose of this research article was to 

conceptualize a design and forward an idea based on existing theory, in contrast to 

investigating an existing user context. By using the concept-driven design 

research the theoretical idea was informed by empirical data, which optimized the 

concept with real user inputs before a final theoretical contribution was designed, 

that proposed a future scenario about how a context ought to be. The chosen 

methodological approach consists of seven design activities. The research authors 

have followed each of these steps as intended Stolterman and Wiberg (2010), to 
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the best of their knowledge, and the article has carefully presented the research 

process and motivated the choices that have been made to achieve transparency. 

 

Challenges that have risen during the research process are mainly a lack of HCI 

research in the subdomain of VUI in restaurant contexts. Therefore, this study has 

used research in other service contexts with VUI, such as banking, and other voice 

and text-based technological solutions within the restaurant industry, such as 

robotic waiters in a physical restaurant and FDP with text input. The keywords 

were well thought out through pearl searches and in-depth searches to find 

relevant background for this study, and to achieve a literature review that was 

well-substantiated in relation to the research question.  

 

The semi-structured interviews consisted of eighteen questions divided into four 

categories which were posed in an order that best suited the individual 

conversational flow with the participants. Each individual interview also consisted 

of spontaneous supplementary questions to support an in-depth conversation-like 

situation between the interviewer and the participant, which informed the concept 

with both general and specific attitudes, personal experiences, feelings, and 

thoughts from the participant. 

 

The outcome of the empirical data could have resulted differently if the design 

concept was constructed in a different way or designed with another graphical 

style or approach. Even another design approach such as an interactive prototype 

or an audio-infused design concept could have affected the end result. 

To further the design concept, a quantitative approach could have been applied to 

achieve a broader overview based on quantitative data. Also, observation studies 

such as observing how users interact with FDPs or VUIs today could have 

developed the design concept further by substantiating the theoretical background.  

To guarantee the validity of the revised design concept, an external evaluation 

with the participants would have been desirable, for having a final reaction and 

ensuring the right representation of their external critique. Unfortunately, due to a 

lack of time that was not accomplished. 
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Future research studies could further elaborate the concept of intelligent waiters, 

or AI-infused VUI customer service. One way to do so would be to prototype and 

test the ideas in this research article. A focus can be made on the multimodality 

and how much GUI is enough to reduce errors and human frustration, while at the 

same time keeping it a mainly voice-enabled experience. Furthermore, the AI-

infused feedback service presented within the design concept needs to be further 

researched. A distance limit was proposed in this design concept in regard to food 

quality, but one can imagine how other limitations or regulations can be needed 

for a compensation service that accommodates the needs and interests of both 

restaurant owners, couriers, and customers.  

6. Conclusion  
The completed work of this research article underpins and elaborates a design 

concept of an intelligent waiter aiming to enhance customer experience of 

ordering food through a FDP. The design concept was built on existing theory, 

explored a new design space, and was exposed to external critique for the purpose 

of further informing the design and ameliorate its validity as a whole. The concept 

was then revised, analyzed, and discussed. The conclusion is that the revised 

design concept can theoretically enhance the dine-in customer experience in the 

future with the criteria of carefully understanding human emotion and values that 

inhabit the ritual of ordering, waiting, receiving, and eating food at home, 

provided that the right service comes at the right time, in the right way and that 

technology supports that service efficiently. There are no proof that the revised 

design concept will enhance customer experience in reality since it has never been 

prototyped, tested and evaluated, but the content of this research article will 

further human-agent interaction within the HCI field, through the contribution of a 

new theoretical design concept, that as a whole, together with its separate pieces 

of elaborated informational bits it consists of, manifests existing theory in a 

unique way.  
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Appendix I – Interview questions  
● Demographics  

o Age  
o Gender 

§ Female  
§ Male  
§ Other  
§ Do not wish to disclose  

o Do you currently own a voice user assistant? 

§ Yes, which one?  
§ No  

●  Design concept  

o What is your general feeling about the design concept?  
o What do you think is good/bad about it?  
o What challenges do you identify with the design concept?  
o Do you see any practical issues with using the design concept?  
o How could each of the four steps be improved?  
o What kind of functions would you add/delete/modify?  
o How do you think the design concept could enhance dine-in food 

experiences?  
o How do you think the design concept could help restaurant owners offer 

better dine-in experiences for customers? 

● Artificial intelligence (AI)  

o Do you see any ethical concerns with using AI in the design concept?  
o What level of human likeness in the persona would you prefer in an AI-

driven intelligent waiter?  
o What needs to be considered when collecting verbal statements and 

building a user-expression database to create an AI-driven voice 
assistant?  

● Voice user interface (VUI)  

o What is your experience with VUI-enabled systems?  
o Which features do you wish a VUI-enabled system to have that it 

currently does not?  
o What is your experience with ordering food online from restaurants?  
o How can a VUI as an intelligent waiter extend the relationship between 

a restaurant and a customer? 


