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Abstract
Voice-based interfaces provide new opportunities for firms to interact with consumers along the customer journey. The cur-
rent work demonstrates across four studies that voice-based (as opposed to text-based) interfaces promote more flow-like 
user experiences, resulting in more positively-valenced service experiences, and ultimately more favorable behavioral firm 
outcomes (i.e., contract renewal, conversion rates, and consumer sentiment). Moreover, we also provide evidence for two 
important boundary conditions that reduce such flow-like user experiences in voice-based interfaces (i.e., semantic disflu-
ency and the amount of conversational turns). The findings of this research highlight how fundamental theories of human 
communication can be harnessed to create more experiential service experiences with positive downstream consequences 
for consumers and firms. These findings have important practical implications for firms that aim at leveraging the potential 
of voice-based interfaces to improve consumers’ service experiences and the theory-driven “conversational design” of 
voice-based interfaces.

Keywords Voice-based interface · Speech interaction · Natural language processing · Artificial intelligence · Media 
richness · Flow · Service research

Introduction

The proliferation of voice-based interfaces driven by recent 
advances in artificial intelligence and natural language pro-
cessing is radically transforming how consumers interact 
with firms along every touchpoint of the customer journey 
(Huang & Rust, 2018; Mende et al., 2019; van Doorn et al., 
2017). Voice-based interfaces have emerged as a novel 
interaction paradigm, allowing firms to engage consumers 
in increasingly personal ways, almost as if they are talking 
to a human service provider (Hollebeek et al., 2021; Huang 
& Rust, 2021). From ordering a coffee with the Starbucks 
Barista bot (Perez, 2017) to speaking to Bank of America’s 
virtual advisor Erica to conduct money wires (Fuscaldo, 
2019). Voice-based interfaces increasingly support consum-
ers in completing service requests more naturally compared 
to traditional text-based interface modalities (Singh et al., 
2020; Wirtz et al., 2018). Indeed, recent industry reports 
indicate that the number of voice-enabled interfaces is ris-
ing exponentially (e.g., 8.4 billion voice-based interfaces by 
2024, Smith, 2018).

Stephanie Noble and Martin Mende served as Guest Editors for this 
article.

 * Christian Hildebrand 
 christian.hildebrand@unisg.ch

 Naim Zierau 
 naim.zierau@unisg.ch

 Anouk Bergner 
 anouk.bergner@unisg.ch

 Francesc Busquet 
 francesc.busquet@unisg.ch

 Anuschka Schmitt 
 anuschka.schmitt@unisg.ch

 Jan Marco Leimeister 
 janmarco.leimeister@unisg.ch

1 Institute of Information Management, University of St.
Gallen, Müller-Friedberg-Strasse 8, CH-9000 St. Gallen, 
Switzerland

2 Institute of Behavioral Science & Technology, University 
of St.Gallen, Torstrasse 25, CH-9000 St. Gallen, Switzerland

3 Information Systems, Research Center for IS Design (ITeG), 
University of Kassel, Pfannkuchstraße 1, 34121, Kassel, 
Germany

http://orcid.org/0000-0003-4366-3093
http://crossmark.crossref.org/dialog/?doi=10.1007/s11747-022-00868-5&domain=pdf


 Journal of the Academy of Marketing Science

1 3

Such voice-based interfaces combine automatic speech 
recognition with natural language processing to enable a 
fully voice-mediated service experience (Diederich et al., 
2022; Seaborn et al., 2021). The fact that consumers execute 
service requests through voice-based interfaces highlights 
that they are both increasingly more comfortable interacting 
through voice-based interfaces and that firms expanded the 
use of voice-mediated service channels across touch points 
(e.g., 72% of US consumers have already interacted with 
voice-based interfaces in business settings according to a 
study by PwC; Hayes & Wagner, 2018). This burgeoning 
trend raises the question of how consumers respond to such 
voice-based interactions in customer service settings, how 
they perceive the firm providing such voice-based service 
exchanges, and what underlying psychological mechanism 
might explain these effects with which downstream effects 
on consumers and firms.

To answer these questions, the current work introduces a 
novel conceptualization of voice-based interfaces in market-
ing. Specifically, the current work examines how the affor-
dances of voice-based interfaces affect customer experiences 
during self-service encounters, building on and integrating 
prior work on multiformat communication (Moffett et al., 
2021) and media richness theory (Daft & Lengel, 1986). 
The findings of this research shed light on how affordances 
unique to voice-based interfaces (i.e., verbal cues, channel 
synchronicity) enhance flow-like user experiences and how 
these experiences, in turn, shape consumers’ perception of 
their service experience, the firm, and downstream behav-
ioral outcomes.

In what follows, we first discuss related work on voice-
based interfaces, delineate the key conceptual properties of 
voice-based compared to text-based interfaces, and develop 
a set of hypotheses on how voice-based interfaces alter per-
ceptions of flow, firm evaluation, and behavioral service out-
comes. We then present the results of four studies that were 
designed to test our theorizing. Finally, we discuss the theo-
retical and practical implications for the effective conversa-
tional design of voice-based interfaces and the implications 
for customer service in an increasingly AI-driven economy.

Theoretical background and hypotheses

Related prior work on voice‑based interfaces

In what follows, we will first review related prior work on 
voice-based interfaces and highlight how they relate to the 
current research. As summarized in Table 1, four key fac-
tors help to understand the unique insight of prior work 
with respect to (1) the nature or focus of the voice modality 
(voice primarily as input vs. output of the task), (2) the type 
of examined boundary conditions, (3) whether outcomes 

focused more on perception as opposed to behavioral con-
sequences, and (4) the underlying psychological mechanism 
of the effect.

First, the majority of prior work either examined voice-
based interface modalities by conceptualizing voice as an 
input as the focal independent variable or by examining 
voice as an output of the task, i.e., either assessing the role 
of the user’s own speech during a task (voice as input) or 
how an interface responds back (voice as output). For exam-
ple, Klesse et al. (2015) examined consumers’ voice as an 
input in how selecting a product through spoken as opposed 
to written responses leads consumers to select more indul-
gent product options (see also Son & Oh, 2018 showing 
similar effects on hedonic product choices using a voice-
based interface). In contrast, prior work focusing on voice 
as an output examined predominantly questions related to 
how much people trust a recommendation that is delivered 
verbally (vs. in written form) by a voice-based interface (Qiu 
& Benbesat, 2005). Only few studies examined a fully con-
versational interaction that required both the voice input by 
the user and a verbal response by the system (see Rzepka 
et al., 2021). Second, the type of boundary conditions typi-
cally examined either appearance-related factors (e.g., pre-
dominantly the presence of avatars; see Hess et al., 2009; 
Qiu & Benbasat, 2009) or broad consumer characteristics 
(e.g., consumers’ general privacy concerns or emotional 
attachment tendencies; see Pagani et al., 2019; Son & Oh, 
2018). Except for emerging work examining the task char-
acteristics as possible boundary conditions (Rzepka et al., 
2021), no prior work we are aware of examined the unique 
conversational design characteristics during an interaction 
such as the specific semantic properties of the language or 
how the conversation itself is structured. Third, the type of 
outcomes studied in earlier work focused predominantly on 
perception outcomes (such as trust or satisfaction measures; 
Hess et al., 2009; Pagani et al., 2019; Qiu & Benbasat, 2009; 
Qiu & Benbesat, 2005) as opposed to the evaluation of the 
firm or downstream behavioral outcomes (see Son & Oh, 
2018 for an important exception). Finally, the type of mecha-
nisms examined in earlier work illuminated important pro-
cesses such as the extent of perceived social presence (Hess 
et al., 2009; Qiu & Benbasat, 2009) as well as fundamental 
cognitive processes (such as the extent of deliberation or 
how efficient the process was perceived overall; Berger et al., 
2021; Rzepka et al., 2021). However, whether affordances 
unique to a voice-based interaction also change how con-
sumers experience a service interaction, such as whether the 
interaction is perceived as more immersive or absorptive, 
and how these effects in turn shape downstream firm-related 
behavior is unclear.

As summarized in the review of Table 1, the current 
work examines a fully conversational service interaction 
experience (voice both as input and output), examines key 
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conversational design characteristics (how the conversation 
is structured and the adaptation of the language during the 
interaction), examining both perceptual and behavioral out-
comes relevant for consumers as well as firms, and a novel 
mechanism illuminating the extent of absorption during the 
task. In what follows, we will first review the key proper-
ties of voice vs. text-based communication followed by our 
conceptual model and hypotheses.

Key conceptual properties of voice‑mediated 
communication

Our literature review revealed that voice-based interfaces 
have been associated with a more intuitive, positively 
valenced experience (Rzepka et al., 2021) that can impact 
preference construction (Klesse et al., 2015) and the type 
of content that consumers reveal about themselves ( Berger 
et al., 2021). These effects raise the question about the 
underlying properties that make speaking versus writing 
truly unique. We build on Moffett et al.’s (2021) framework 
of multiformat communication to carve out the unique nature 
of voice-mediated communication and how to separate the 
“cue characteristics” of verbal speech (more informal struc-
ture, flexible syntax, prosodic and temporal communication 
cues) and the channel characteristics (greater synchronic-
ity due to fast-paced and more parallel processing with low 
revisability during a conversation, see Table 2).

Cue characteristics Verbal cues refer to the specific vocal 
features of spoken language (e.g., tone, pitch, inflection, 
accent; Hildebrand et al., 2020; Moffett et al., 2021; Walther, 
2005), while textual cues are linked to the written or typed 
language, such as spelling and punctuation (Moffett et al., 
2021). Prior work on media richness theory suggests that the 
verbal cues in voice-based communication allow individuals 
to communicate more intuitively and naturally compared to 
text-based exchanges, leading to a sensorially richer experi-
ence (Daft & Lengel, 1986). For example, pauses, changes in 
speed, and differences in intonation evoke a more immersive 

experience during a voice-based as opposed to a text-based 
interaction (Redeker, 1984). This makes voice a richer and 
more vivid medium, leading to enhanced levels of involve-
ment in a task (Daft & Lengel, 1986; Dennis & Kinney, 
1998; Moffett et al., 2021).

Channel characteristics The literature on the interactivity of 
media channels suggests that the speed and immediacy of an 
interaction with a medium can lead to an increase in its per-
ceived interactivity (Steuer, 1992). Voice-based as opposed 
to text-based exchanges unfold more synchronously. This 
enhanced channel synchronicity in voice-mediated interac-
tions has been shown to lead to enhanced absorption in a 
task (Agarwal & Karahanna, 2000; Haeckel, 1998; Moffett 
et al., 2021). Contrary to written communication that allows 
consumers to re-read and re-type responses (so-called chan-
nel revisability, Moffett et al., 2021), spoken language must 
be encoded and decoded in a parallel process, thus mak-
ing voice-based interactions substantially more immediate 
(Rubin et al., 2000). Voice-based interfaces allow users to 
have a more immediate influence on the content and the 
process of communication, promoting the exchange of social 
information at a faster rate and even impacting early relation-
ship development (Moffett et al., 2021).

Voice‑based interfaces and flow

How do these conceptual properties of voice-based 
communication (e.g., faster-paced, more parallel, 
synchronous processing of information and a rich sensory 
experience) impact consumers’ task experience? One 
construct to describe such positively-valenced, immersive 
user experiences is the concept of flow (Agarwal & 
Karahanna, 2000; Csikszentmihalyi, 1975; Hoffman & 
Novak, 1996). Flow represents a pleasant, positively-
valenced experience (Agarwal & Karahanna, 2000; Ghani 
et  al., 1991; Trevino & Webster, 1992; Webster et  al., 
1993) that is characterized by a high level of immersion, 
positive affect, and optimal level of challenge (i.e., balancing 

Table 2  Key conceptual 
properties of text-mediated vs. 
voice-mediated communication

Communication format Text-mediated communication Voice-mediated communication

Cue Characteristics Textual
- Formal structure and grammar
- Precise syntax
- Limited symbol set
- No prosodic or temporal cues

Verbal
- Informal structure
- Flexible syntax
- Extensive symbol set
- Prosodic and temporal cues

Channel Characteristics Low Synchronicity
- Slower-paced
- Asynchronous (sequential process-

ing)
High Revisability
- Possibility to assess, deliberate, and 

rehearse

High Synchronicity
- Faster-paced
- Synchronous (parallel processing)
Low Revisability
- Little to no possibility to rehearse
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boredom and excessively challenging experiences). Greater 
levels of flow have been shown to lead to more playful, 
intuitive, and effortless interaction experiences during 
web navigation (Hoffman & Novak, 1996) and a sense of 
total engagement and immersion with a system (Agarwal 
& Karahanna, 2000). Flow-like user experiences can even 
arise from the properties of the medium itself (Brannon 
Barhorst et  al., 2021; Kim & Ko, 2019). For instance, 
Brannon Barhorst et  al. (2021) demonstrate that the 
unique affordances of virtual reality applications facilitate 
a state of flow through enhanced levels of interactivity 
and vividness of the experience. Due to the sensory-rich, 
faster-paced, and extensive symbol set of voice-mediated 
communication, it is plausible that these distinct features 
of verbal communication similarly affect the experience of 
flow in voice as opposed to text-based service interactions.

Flow is characterized by “a seamless sequence of 
responses facilitated by machine interactivity” and occurs 
when consumers are immersed in a computer-mediated 
activity (Hoffman & Novak, 2009). Thus, we expect that the 
extent of interactivity and vividness afforded by the medium 
will impact the extent of interface flow that users experience 
(Novak et al., 2000). Contributing to the expected impact of 
enhanced interactivity of the communication medium, prior 
work provides initial evidence that two-way interactions and 
synchronicity might impact flow experiences (Guan et al., 
2021). Given that voice-based (as opposed to text-based) 
communication facilitates more immediate and synchronous 
interactions (Moffett et al., 2021), we expect that the greater 
richness of verbal cues and greater extent of synchronicity in 
voice-based interactions enhances consumers’ experience of 
interface flow, i.e., the extent of flow that consumers expe-
rience in connection with the interface. Thus, due to the 
unique cue and channel characteristics of voice-mediated 
communication, we formally hypothesize that using a voice-
based interface (vs. text-based interface) enhances consum-
ers’ experience of interface flow.

H1 Interacting with a voice-based compared to a text-based-
interface leads to enhanced levels of interface flow.

The impact of interface flow on service experience & 
firm outcomes

What might be the impact of enhanced levels of interface 
flow on service and firm outcomes? Prior work suggests 
that flow is a positively-valenced state that is intrinsi-
cally enjoyable (Agarwal & Karahanna, 2000; Hoffman 
& Novak, 1996; Johnson et al., 2003) and can even carry 
over to subsequent tasks, making them appear more expe-
riential and enjoyable (Harmeling et al., 2017; Mathwick 
& Rigdon, 2004). Due to the increased sensory involve-
ment and high synchronicity of the voice modality, we 

hypothesize that greater levels of flow during interface use 
carry over to consumers’ overall experience with the ser-
vice. This is consistent with Zomerdijk and Voss’ (2010) 
work on designing “experience-centric services” that high-
lights the importance of the interface modality to provide 
more experiential service deliveries.

Experiences that go beyond customers’ expectations 
have been shown to impact also the firm providing the 
service (Harmeling et al., 2017). Such experiences can 
move a customer from seeing interaction as merely trans-
actional to building a positive consumer-firm relationship 
(Zomerdijk & Voss, 2010). This is consistent with prior 
research showing that interactive and multisensory ser-
vice experiences can enhance firm perceptions along the 
customer journey (Lemon & Verhoef, 2016). In short, we 
expect that the enhanced experience of interface flow when 
using a voice compared to a text-based interface will in 
turn lead to an overall more experiential and positively-
valenced service and firm evaluation.

H2 Greater levels of interface flow when interacting with a 
voice-based as compared to a text-based interface have 
a positive effect on (1) a more experiential service deliv-
ery and (2) a more positively-valenced evaluation of the 
service firm.

These changes in perception might also impact consum-
ers more directly. As the cue and channel characteristics of 
voice-mediated interfaces may drive a more experiential 
service delivery  (H2), it is plausible that they might also in 
turn help form a closer connection between the consumer 
and the firm (Harmeling et  al., 2017; Schouten et  al., 
2007). While the experience of interface flow is transi-
tory, the fact that it increases the enjoyment of an activity 
for its own sake suggests that it may have a more lasting 
impact on behavior related to future interactions with the 
same firm, making individuals wanting to experience a 
state of flow again and again (Schouten et al., 2007). Thus, 
we hypothesize that the enhanced level of interface flow 
that consumers experience when interacting with a voice-
based interface will positively impact behavioral outcomes 
in connection with the firm. Specifically, we hypothesize 
that greater levels of interface flow in turn enhance con-
sumers’ desire to stay committed to their relationship with 
the firm in the future, to engage in future interactions with 
the service firm, and to advocate the firm and its services 
to others.

H3 More positive perceptions of the firm and the experi-
ential service delivery (H2), in turn, enhance consum-
ers’ contract renewal decision, consumer sentiment, and 
conversion rates to engage in further service exchanges 
with the same firm again.
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Boundary conditions: The role of semantic fluency & 
conversational turns

Flow has been found to only emerge when a user’s skill 
matches the difficulty of the task (Hoffman & Novak, 
1996). More specifically, there needs to be an optimal match 
between the capabilities of the user and the opportunities 
provided by the interface to execute a task. While the litera-
ture vastly disagrees on the number of possible categories 
of combinations between different levels of user skill and 
task complexity (Clarke & Haworth, 1994; Csikszentmiha-
lyi, 1988; Csikszentmihalyi & LeFevre, 1989) the literature 
largely agrees that for flow to emerge, there needs to be some 
level of challenge above a certain threshold (see prior work 
on optimal stimulation theory; Holbrook & Gardner, 1993; 
Steenkamp & Baumgartner, 1992). Thus, if the task is too 
challenging, users get anxious or frustrated, while if the task 
is not challenging enough, they may get bored. Thus, how 
a certain task is designed has an important impact on the 
extent to which flow can emerge.

This suggests that a key boundary condition to experience 
flow in conversational interfaces is linked to how the con-
versation is governed or designed. During interactions with 
a conversational interface, the user engages in information 
processing based on what and how the interface communi-
cates (Clark & Brennan, 1991; Pogacar et al., 2018). Thus, 
the way information is processed depends on both (1) how 
the language used by the interface is processed (what we 
refer to as the semantic fluency of a conversation), and (2) 
how the messages are structured as a whole (what we refer to 
as the extent of conversational turns during a conversation).

Semantic fluency Research in cognitive psychology and lin-
guistics has demonstrated the important connection between 
linguistic properties of a conversation and the ease with 
which it is processed (Fernández-Sabiote & López-López, 
2020; Song & Schwarz, 2008). Specifically, research has 
shown that simpler language leads to more fluent process-
ing of messages (Thompson & Ince, 2013). We therefore 
expect that if an interface employs simpler language, users 
will process it with greater fluency. The differences in chan-
nel synchronicity between text-based and voice-based com-
munication suggests that semantic fluency may differentially 
affect each channel. Indeed, research on interpersonal com-
munication suggests that a simpler conversational style bet-
ter suits the properties of a dynamic dialogue as opposed to 
those of written text (Redeker, 1984). This is primarily due 
to the extent of synchronicity of the communication chan-
nel. When using a text-based interface, consumers can re-
read a message with lower semantic fluency to aid message 
processing due to the asynchronous nature of the channel. 
Conversely, when interacting with a voice-based interface, 
the synchronous nature of the channel makes processing 

low semantic fluency messages more difficult, requiring 
greater cognitive processing. Based on our theorizing about 
the informal structure, flexible syntax, and more extensive 
symbol set with low revisability in verbal compared to text-
based communication (see Table 2 for a summary) as well 
as previous research showing that messages in spoken as 
opposed to written communication require greater cogni-
tive processing (e.g., Van Zeeland and Schmitt 2013), we 
expect that the cognitive processing of messages with lower 
semantic fluency is more pronounced in voice compared to 
text interfaces and will therefore affect flow more negatively 
in voice (as opposed to text-based) interfaces.

H4a The positive effects of voice-based interfaces  
  on interface f low are increased (decreased)  
     under conditions of high (low) semantic fluency.

Conversational turns The second boundary condition 
assesses to which extent consumers’ experience of interface 
flow is disrupted by increasing the number of conversational 
turns during the interaction with a voice-based interface. 
Individual messages are linked together in a conversation by 
conversational partners taking turns, which can vary in length 
depending on the context of the conversation (Levinson, 
2016). Thus, when interacting with a voice-based interface, 
users are forced to adjust to the pace (i.e., speaking rate) of the 
interface and remain attentive to what is being said throughout 
the conversation (Redeker, 1984). In contrast, when using a 
text-based interface, consumers can deliberately choose their 
own pace of processing information and rehearse or reflect 
as they wish on what was being said (Moffett et al., 2021). 
This suggests that the extent of conversational turns can either 
disrupt or enhance interface flow in voice-based interfaces. 
We expect that a greater number of conversational turns to 
complete a service task will reduce channel synchronicity and 
provoke a less absorptive experience, as the interface flow is 
interrupted more often. Indeed, as flow is experienced as a 
high level of continuous immersion in an activity (Csikszent-
mihalyi, 1975), we expect a higher number of conversational 
turns to cause a reduced absorption in a task. Thus, we expect 
that a higher number of turns creates a feeling of disjointed-
ness between individual messages. Taken together, we predict 
that an increase in conversational turns will negatively impact 
interface flow in voice-based (vs. text-based) interfaces.

H4b The positive effects of voice-based interfaces on  
   interface flow decrease (increase), with a greater (lower) 
   number of conversational turns during the interaction.

Our overarching hypotheses are summarized in Fig. 1. 
In what follows, we provide a short description of the 
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experimental setup and technical implementation, followed 
by our empirical studies.

Experimental paradigm and context

To test our hypotheses and to ensure maximum experimental 
control, we developed a custom-made voice-based interface 
(using Python and Google WaveNet; see Web Appendix A1 
for details). The appearance of the interface was kept neutral 
to avoid any confounds that could have produced spurious 
effects on our key measures of interest (appearance of the 
avatar or any other visual design cues) and to isolate the 
hypothesized interface modality effects we predict. We pro-
vide a detailed description in the Web Appendix explaining 
the technical infrastructure for both research transparency 
reasons as well as to provide researchers with the opportu-
nity to build on and expand on our current technical imple-
mentation. We predefined the dialogue flow based on the 
context of each study and ensured that the order of all ques-
tions was identical between conditions across experiments. 
We used Google’s state-of-the-art text-to-speech generator 
WaveNet for all studies (Oord et al., 2016) and participants 
went through a fully voice-based service interaction with 
individual prompts to complete the service task (see also 
Web Appendix A1 for further details). To rule out potential 
confounds related to the gender of the voice bot, we used 
both female (Study 1 and Study 4) and male voices across 
studies (Study 2 and Study 3). Finally, in determining our 
sample sizes, we followed prior work that used a similar 
experimental paradigm with intermediate effect sizes (e.g., 
King et al. (2021) sampled around 125 participants per con-
dition comparing text-based vs. voice-based user search).

We focused on a service context with important eco-
nomic and societal implications. Specifically, we devel-
oped a voice-based interface to submit and handle 
insurance claims for two major reasons. First, the claim 
filing process in the insurance industry has been heavily 

standardized to simplify claim management (from claim-
ing the loss of a mobile phone to reporting a car damage) 
(Singh et al., 2019). Second, the claim handling process 
is often perceived as a major source of distress for indi-
viduals that negatively affects their experience across 
service touchpoints (Riikkinen et al., 2018). According 
to recent industry reports, the trend to phase out human 
service agents in favor of using automated file claiming 
systems has also led to reduced customer satisfaction rates, 
enhanced client frustration, and an experienced loss of 
“human touch” (Blake, 2018), rendering the use of voice-
based interfaces as a novel intervention in the current ser-
vice automation landscape.

Overview of studies

We present evidence from four studies that were designed to 
test our theorizing. In Study 1, we test our baseline hypoth-
esis that a voice-based compared to a text-based interface 
promotes a more flow-like user experience, which in turn 
translates into a more positive service perception. Study 2 
demonstrates an important boundary condition to the effect 
of voice-based interfaces, showing that reduced levels of 
semantic fluency can provoke negative user experiences 
which in turn also impact consumers’ inclination to extend 
their relationship with the service firm. Study 3 further dem-
onstrates a second key boundary condition, showing that 
a greater number of conversational turns in a voice-based 
interface reduces consumers’ experience of interface flow 
and perception of the service firm. Study 3 also rules out 
that the current findings can be explained by a general posi-
tive affect account. Finally, Study 4 further demonstrates the 
impact of voice-based interfaces on behavioral outcomes 
(conversation rates and consumer sentiment) and provides 
further evidence on the unique role of interface flow to 
explain these effects (consistent with optimal stimulation 

Fig. 1  Conceptual model
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theory and the matching of task affordances and skills; Hol-
brook & Gardner, 1993).

Study 1

Study 1 was designed to provide a first test of our baseline 
hypothesis that a voice-based compared to a text-based inter-
face alters perceptions of interface flow. Furthermore, the 
current study also tests whether these changes in interface 
flow promote more experiential service delivery. We also 
further explore whether these effects are conditional on con-
sumers’ prior experience with voice technology.

Design and procedure

A total of 184 participants (MAge = 32.97, SDAge = 11.05, 
50% females; for an overview of the demographics across all 
studies see Web Appendix B1) were recruited from a nation-
wide consumer panel (Prolific1) and randomly assigned 
to a two-cell between-subject experiment (text-based vs. 
voice-based interface). In both conditions, the experimen-
tal task comprised the filing of an insurance claim with a 
fictitious car insurance company called TER Insurance. 
Before the task, participants were presented with a scenario 
that described the events of an accident including the dam-
age that occurred to the car (see Web Appendix A2.1 for 
a detailed description of the scenario). In the claim filing 
task, we asked participants to report all information concern-
ing the incident via either the text- or voice-based interface 
(dependent on condition). The content and the sequence of 
questions were identical across conditions (i.e., the sequence 
of six conversational turns, content, and all other features of 
the file claiming process were held constant across condi-
tions). Participants were screened to use a laptop or desk-
top computer (non-mobile devices) to  avoid any interface 
modality confounds (such as differences in writing speed 
on mobile versus non-mobile devices). We used a female 
voice in this study but find consistent results across studies 
regardless of the gender of the voice-based interface (e.g., 
using a male voice in Study 2).

Measurement Immediately after completing the insurance 
claim filing task, we assessed participants’ perception of 
interface flow when using the service interface with three 
items (scale adapted from Unger & Kernan, 1983, sample 
item: “This interface totally absorbed me.”; 7-point Likert 

scale, from 1: “Strongly disagree” to 7: “Strongly agree”; 
αFlow = 0.93, see Web Appendix A3.1). Next, we measured 
consumers’ extent of experiential service delivery using 
a four-item scale (scale adapted from Unger & Kernan, 
1983; sample item: “This interface offers novel experi-
ences.”; 7 point-Likert scale, from 1: “Strongly disagree” to 
7: “Strongly agree”; αExperiential = 0.94, see Web Appendix 
A3.2). Finally, participants answered how frequently they 
use voice-based interfaces in general (see Web Appendix 
A3.5) and self-reported their domain-specific insurance 
expertise (see Web Appendix A3.4).

Results

Participants who used the voice-based interface experienced 
significantly higher levels of interface flow compared to par-
ticipants using the text-based interface (MVoiceInterface = 3.09, 
MTextInterface = 2.31, t = 2.996, p < 0.01; Cohen’s d = 0.44; see 
Fig. 2). Similarly, we also found that participants using the 
voice-based interface reported a significantly more experi-
ential service delivery compared to participants using the 
text-based interface (MVoiceInterface = 3.78; MTextInterface = 2.90, 
t = 3.239, p < 0.01; Cohen’s d = 0.48).

To provide a direct test of our theorizing on the effect of 
interface modality on consumers’ perception of experiential 
service delivery, we estimated a simple mediation model 
(5,000 bootstrap samples) with the interface modality condi-
tion as the independent variable, interface flow as the media-
tor, and experiential service delivery as the dependent vari-
able. In support of our theorizing, the voice-based interface 
led to a significant increase in interface flow (βInterface = 0.78, 

Fig. 2  Voice-based interfaces promote flow-like consumer experi-
ences

1 Peer et  al., (2017, 2021) compared the data quality of different 
crowdsourcing platforms for behavioral research, showing that Pro-
lific scored highest on response quality and sample diversity. Prolific 
was used to recruit participants and manage payments, and routed to 
our own server to complete the experimental task.
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SE = 0.26, t = 3.002, p < 0.01). In turn, greater levels of 
interface flow led to a more experiential service delivery 
(βFlow = 0.77, SE = 0.05, t = 14.649, p < 0.001), rendering 
the residual direct effect non-significant (βInterface = 0.28, 
SE = 0.19, t = 1.469 p = 0.14), and a significant indirect effect 
with a confidence interval excluding zero (βIndirect = 0.60, 
95% CI: [0.19, 0.99]), indicating full mediation. These 
results were robust even after controlling for differences 
in participants’ age, gender, income level, car ownership, 
domain expertise, and previous experience with voice 
technology (i.e., lower information criteria contrasting our 
main model to the alternative control model; BICMainModel: 
621.11, BICControlModel: 637.80). See Web Appendix B2 for 
additional statistical analyses including control variables.

Discussion

The findings of Study 1 provide initial evidence for the base-
line hypothesis that voice-based interfaces evoke a more 
experiential service delivery compared to text-based inter-
faces and that these effects are driven by the flow-enhancing 
effect of voice-based interfaces.

Study 2

The objectives of Study 2 were threefold. First, the current 
study examines a theoretically important and practically rel-
evant boundary condition. Study 2 tested to which extent the 
semantic fluency of a query can either enhance or reduce 
a users’ perception of interface flow when using a voice-
based interface. Second, we further test whether the use of 
a voice-based interface impacts only perceptual outcomes 
or also behavioral outcomes (contract renewal with the cur-
rent service provider). Third, the current study used a male 
voice to rule out that the current findings are a function of 
the digital assistants’ gender (female voice in Study 1 vs. 
male voice in Study 2).

Design and procedure

A total of 612 participants (MAge = 37.19, SDAge = 13.34, 
45.4% males) were recruited from a nationwide consumer 
panel (Prolific) and randomly assigned to a 2 (interface 
modality: voice-based vs text-based interface) × 2 (seman-
tic fluency: high vs. low) between-subjects design, using 
the same experimental paradigm and scenario as in Study 1. 
We used the same experimental paradigm as in Study 1 and 
only added short filler questions to provide a more realis-
tic experimental setting (e.g., whether another insurance is 
already involved, and whether a technical expert was con-
sulted; total of ten turns per interaction, see Web Appendix 
2.2). We altered semantic fluency of each turn based on prior 

work in linguistics and communication research by replac-
ing simple through more complex words (Khawaja et al., 
2010; Redeker, 1984). For example, the high semantic flu-
ency condition used easily to process phrases (e.g., “Please 
tell us more about the damage that you want to report.”), 
the low semantic fluency condition used more difficult to 
process phrases (e.g., “Please elucidate on the nature of the 
damage that you wish to declare.”). To avoid any confound-
ing effects in terms of the length of a query and to isolate the 
effect of the semantic properties of the conversation, we held 
the number of words per turn constant between conditions 
(MHighFluency = 16.91, MLowFluency = 17.09, t = -0.04, p = 0.97).

To study whether a voice-based interface might also 
impact behavioral outcomes, users were informed after 
completing the claim filing task that their contract is about 
to expire and that they could extend their contract if they 
wish to do so. All participants were then asked directly by 
the respective interface to either renew their contract or not 
(see Web Appendix A2.2 for further information on the 
scenario).

Manipulation check We used objective readability scores 
to assess the discriminatory power of the semantic fluency 
manipulation, using the Flesch reading ease score (FRE; 
higher is better / more fluent), the New Dale-Chall read-
ability formula (NDR; lower is better / more fluent), and 
the Automated Readability Index (ARI; lower is better / 
more fluent). All measures confirmed that semantic fluency 
was indeed higher in the high versus low semantic fluency 
condition  (FREHighFluency = 80.03 vs.  FRELowFluency = 56.44; 
 NDRHighFluency = 6 .63 vs .   NDCLowFluency = 9 .98; 
 ARIHighFluency = 3.15 vs.  ARILowFluency = 6.69).2

Measurement We measured consumers’ experience of inter-
face flow using the same items as in Study 1 (αFlow = 0.92), 
along with the same items to assess consumers’ perception 
of experiential service delivery (αExperiential = 0.91). Moreo-
ver, we measured their perception of the service firm using 
a two-item scale (scale adapted from Lee & Lin, 2005; sam-
ple item: “Overall, I am satisfied with the online experience 
with TER insurance”; 7 point-Likert scale, from 1: “Strongly 
disagree” to 7: “Strongly agree”; αFirmEval = 0.96, see Web 
Appendix A3.3). Finally, we measured consumers’ deci-
sion to extend their contract with TER insurance as 1 when 
extending and 0 when terminating their contract.

2 To compute the FRE, the ARI, and the DCR we used the Spacy 
package in Python. In the web appendix (A3.6) we provide the cor-
responding formulas to compute these metrics. Please refer to DuBay 
(2004) for a review and methodological details.
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Results

Interface flow A two-way ANOVA revealed a significant 
main effect of condition on interface flow (F(1, 608) = 46.84, 
p < 0.001, η2 = 0.07), demonstrating a significantly higher 
experience of interface flow in the voice as opposed to text-
based interface (MVoiceInterface = 3.59, MTextInterface = 2.72, 
t = 6.693, p < 0.001). The semantic fluency main effect was 
non-significant (F(1, 608) = 0.24, p = 0.63, η2 = 0.00) while 
the interaction between both experimental factors was sta-
tistically significant (F(1, 608) = 6.72, p < 0.01, η2 = 0.01). 
Follow-up contrasts with Holm correction for family-wise 
errors revealed that, consistent with our theorizing, par-
ticipants’ experience of interface flow in the voice-based 
interface condition was reduced in the low semantic fluency 
condition (MVoice_HighFluency = 3.77, MVoice_LowFluency = 3.38, 
t = 2.189, p = 0.057) while semantic fluency had no effect 
on participants in the text-based interface condition 
(MText_HighFluency = 2.59, MText_LowFluency = 2.86, t = 1.470, 
p = 0.14).

Service experience Mirroring the previous effect when 
assessing the impact on consumers’ overall evaluation of the 
service, a two-way ANOVA revealed a significant increase 
of a more experiential service delivery in the voice as 
opposed to text-based interface (F(1, 608) = 76.87, p < 0.001, 
η2 = 0.11; MVoiceInterface = 3.58, MTextInterface = 2.51), a non-sig-
nificant main effect of semantic fluency (F(1, 608) = 0.171, 
p < 0.78, η2 = 0.00), and significant interaction between 
both factors (F(1, 608) = 6.365, p = 0.01, η2 = 0.009). 
Follow-up contrasts with Holm correction confirmed that 
participants in the voice-based interface perceived the 
service more negatively in the low semantic fluency con-
dition (MVoice_HighFluency = 3.76, MVoice_LowFluency = 3.40, 
t = 2.189, p = 0.07) while semantic fluency had no effect in 
the text-based interface condition (MText_HighFluency = 2.39, 
MText_LowFluency = 2.65, t = 1.470, p = 0.14).

Path model & serial mediation Finally, we estimated a path 
model using the lavaan package in R with robust standard 

errors to assess the overall system of hypotheses and the 
impact of interface flow and service experience on firm 
evaluation and consumer choice (contract renewal). The 
path model results are summarized in Fig. 3. These findings 
demonstrate that the increase of interface flow evoked by 
the voice-based interface (βVoice = 0.38, z = 6.504, p < 0.001) 
in turn led to a significant increase in consumers’ percep-
tion of experiential service delivery (βFlow = 0.84, z = 21.180, 
p < 0.001) and an overall more positive perception of the 
firm (βFlow = 0.61, z = 15.320, p < 0.001). Focusing on the 
impact on contract renewal, we found that the positive 
impact of the voice-based interface condition on service 
and firm perception, in turn, led to a significant increase in 
contract renewal rates (βExpService = 0.16, z = 2.879, p < 0.01; 
βFirmEval = 0.24, z = 4.615, p < 0.001). These path model 
results were confirmed by a serial mediation model (Hayes 
2017; model 81 with 5000 bootstrap samples) estimating the 
effect of the voice (vs. text) condition on contract renewal 
rate via flow (proximal mediator) and firm evaluation as well 
as service experience ratings (distal mediators), with a sig-
nificant indirect effect excluding zero (βIndirect = 0.32, 95% 
CI: [0.16, 0.49]).

Discussion

The results of Study 2 replicate the finding that voice-based 
interfaces impact consumers’ experience of interface flow. The 
findings reveal further that these enhanced levels of interface 
flow drive both important perceptual outcomes (how consum-
ers perceive the service firm and the service experience itself) 
as well as behavioral outcomes (consumers’ decision to renew 
their contract with the same firm). We also provide evidence 
for an important boundary condition, demonstrating that these 
positive effects are reduced with lower levels of semantic flu-
ency. While one might expect the main effect of semantic 
fluency across the board (such that reduced semantic fluency 
might negatively impact both voice and text interfaces alike), 
the fact that consumers can easily re-read (initially) more dif-
ficult to comprehend phrases makes consumers arguably more 
immune to the negative effect of reduced semantic fluency.

Fig. 3  Path model results 
(Study 2)
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Study 3

The objectives of Study 3 were twofold. First, the current 
study was designed to further illuminate the conditions 
under which voice-based interfaces might enhance ver-
sus reduce perceptions of interface flow. Specifically, the 
current study tests the boundary condition of conversa-
tional turns during a voice-based interaction. Second, the 
current study also measured a set of alternative explana-
tions. Given that flow-like experiences are by definition 
more positively-valenced experiences, we further assess 
the possibility that the current findings can be explained 
merely via a general positive affect account (as opposed 
to a specific positive affective experience, i.e. interface 
flow). We also further assess whether the mere presence 
of a voice-based interface might enhance generic attribu-
tions of perceived care (given that a voice-based interface 
actively “talks” to consumers).

Design and procedure

A total of 610 participants (MAge = 35.59, SDAge = 12.70, 
46.9% males) were recruited from a nation-wide consumer 
panel (Prolific) and randomly assigned to a 2 (interface 
modality: voice-based vs text-based interface) × 2 (con-
versational turns: high vs. low) between subjects’ design. 
The interface modality conditions mirrored the paradigm 
used in Study 1. We manipulated the extent of conversa-
tional turns building on prior work on turn-taking (Levin-
son, 2016; Wiemann & Knapp, 1975). Specifically, in the 
low conversational turns condition, participants answered 
corresponding questions within one turn (e.g., “Was it a 
traffic accident, glass breakage, theft or burglary? How did 
this damage occur? Please describe the course of events 
as accurate as possible.”) whereas in the high conversa-
tional turns condition these questions were broken up into 
separate sub-questions (e.g., Question 1: “Was it a traffic 
accident, glass breakage, theft, or burglary?”, Question 2: 
“How did this damage occur? Please describe the course of 
events as accurately as possible.”; see Web Appendix A2.3 
for further details on the scenario). We predict that sepa-
rating corresponding questions in a voice- compared to 
text-based interface interaction will be more detrimental as 
compared to keeping larger question blocks to consumers’ 
experience of interface flow, given the reduced synchro-
nicity of the interaction (see Table 2). However, increasing 
the number of conversational turns in the text-based inter-
face might even enhance perceptions of interface flow as 
text-based communication often unfolds in shorter, more 
rapid turns (think of the common short message exchanges 
using social messenger platforms).

Measurement Mirroring the preceding studies, we used 
the same items to assess consumers’ experience of inter-
face flow (αFlow = 0.91), experiential service delivery 
(αExpService = 0.94), and firm evaluation (αFirmEval = 0.94). To 
further assess whether the current findings are driven by 
general positive affect, we measured PANAS (negative items 
reverse coded; αPosAffect = 0.74). Finally, we used a single 
item to assess respondents’ feelings of perceived care on a 
7-point Likert scale (“How caring did you perceive the inter-
face you used to complete your claim filing procedure?”; see 
Web Appendix A3.7).

Results

Interface flow A two-way ANOVA revealed a significant 
main effect of the interface condition on interface flow 
(F(1, 606) = 13.078, p < 0.001, η2 = 0.02), demonstrating 
a significantly higher experience of interface flow in the 
voice- as opposed to text-based interface modality condi-
tion (MVoiceInterface = 3.54, MTextInterface = 3.03, t = 3.707, 
p < 0.001). The conversational turns main effect was non-
significant (F(1, 606) = 0.858, p = 0.35, η2 = 0.001) while 
the interaction between both experimental factors was sig-
nificant (F(1, 606) = 4.206, p < 0.05, η2 = 0.007). Follow-
up contrasts with Holm correction for family-wise errors 
revealed that while a smaller number of conversational turns 
enhance interface flow in voice-based interfaces, they reduce 
interface flow in text-based interfaces (MVoice_LowTurns = 3.65, 
MText_LowTurns = 2.85, t = 3.995, p < 0.001). The presence 
of more conversational turns in the voice-based interface 
condition led to a directional reduction of interface flow 
(MVoice_HighTurns = 3.43, MVoice_LowTurns = 3.65, t = 1.028, 
p = 0.47), and was significant for participants that experi-
enced at least some level of flow (MVoice_HighTurns = 4.05, 
MVoice_LowTurns = 4.53, t = 2.437, p < 0.05; trimmed mean 
minus half a standard-deviation, see Globerson, 1983).

Service experience Mirroring the previous effects on 
interface flow, a two-way ANOVA assessing the impact 
on consumers’ service experience revealed a signifi-
cant increase in experiential service delivery in the 
voice as opposed to text-based interface condition (F(1, 
606) = 37.135, p < 0.001, η2 = 0.001; MVoiceInterface = 3.78, 
MTextInterface = 2.88), a non-significant main effect of conver-
sational turns (F(1, 606) = 0.022, p = 0.88, η2 = 0.00), and 
a marginally significant interaction between both factors 
(F(1, 606) = 3.402, p = 0.065, η2 = 0.0007). Follow-up con-
trasts with Holm correction confirmed that a smaller num-
ber of conversational turns enhanced consumers’ service 
experience in voice-based interfaces, but reduced service 
experience in text-based interfaces (MVoice_LowTurns = 3.97, 
MText_LowTurns = 2.79, t = 5.552, p < 0.001). As with flow, the 
presence of conversational turns in the voice-based interface 
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condition led to a directional reduction of interface flow 
(MVoice_HighTurns = 3.61, MVoice_LowTurns = 3.97, t = 1.536, 
p = 0.25), and was significant for participants that experi-
enced at least some level of flow (MVoice_HighTurns = 4.02, 
MVoice_LowTurns = 4.65, t = 2.468, p < 0.05; trimmed mean 
minus half a standard-deviation, see Globerson, 1983).

Path model Next, we estimated a path model using the 
lavaan package in R with robust standard errors to assess 
the overall system of hypotheses. The path model results 
are summarized in Fig. 4. The findings demonstrate that 
the increase in interface flow evoked by the voice-based 
interface (βVoice = 0.47, z = 3.823, p < 0.001), in turn, led 
to a significant increase in experiential service delivery 
(βFlow = 0.72, z = 28.420, p < 0.001) and an overall more posi-
tive firm perception in line with our predictions (βFlow = 0.45, 
z = 12.556, p < 0.001).

Alternative accounts Finally, we conducted a series of 
robustness checks. Specifically, we first tested whether 
interface modality might enhance general positive affect. 
Given that flow-like experiences are a specific type of posi-
tive affect, it is conceivable that voice-based interfaces are 
not specific to interface flow but drive general positive affect 
more broadly. Ruling out a general positive affect account, 
we found no main effect of modality on positive affect 
(F(1, 606) = 1.121, p = 0.29, η2 = 0.00; MVoiceInterface = 4.64, 
MTextInterface = 4.53) and no interaction between both fac-
tors (F(1, 606) = 1.834, p = 0.18). Finally, we also found 
no effect of the interface modality on perceived care (F(1, 
606) = 0.086, p = 0.77, η2 = 0.00; MVoiceInterface = 3.35, 
MTextInterface = 3.31; also no interaction between both factors, 
F(1, 606) = 2.014, p = 0.16).

Discussion

The results of Study 3 demonstrate that a greater number of 
conversational turns can reduce interface flow when using 
voice-based as opposed to text-based interfaces. While one 

might expect the main effect of conversational turns across 
the board (such that enhancing the number of conversational 
turns might negatively impact both voice-based and text-
based interfaces alike), the high synchronicity and faster 
pace of voice-based interactions makes consumers more 
sensitive to the negative effect of an enhanced number of 
conversational turns. The current study also rules out that 
these findings can be explained merely by a general positive 
affect account or by enhancing attributions of perceived care.

Study 4

The objectives of Study 4 were twofold. First, the current 
study was designed to examine whether the current effects 
are specific to consumers’ experience of interface flow. 
Flow-like experiences have been shown to be driven by cre-
ating “optimal levels of challenge”, i.e., experiences that are 
neither considered as boredom nor as excessively challeng-
ing. Thus, for flow to emerge, there needs to be some level 
of challenge (see optimal stimulation theory; Holbrook & 
Gardner, 1993) consistent with the faster-paced, more syn-
chronous, and more flexible cue and channel characteris-
tics of voice-based interactions (see Table 2). The current 
study tests this flow-specific mechanism. Second, the cur-
rent study is also designed to further examine the impact of 
voice-based interfaces on a range of behavioral outcomes.

Design and procedure

All methods and statistical analyses for this study were 
pre-registered (https:// aspre dicted. org/ 6nh8a. pdf). A total 
of 811 participants (MAge = 35.15, SDAge = 12.93, 50.92% 
males) were recruited from Prolific Academic and randomly 
assigned to either a voice-based or a text-based interface. 
The interface conditions used the same insurance context as 
in all preceding studies. The first part of the task was identi-
cal to all three preceding studies (filing a claim).

Fig. 4  Path model results 
(Study 3)

https://aspredicted.org/6nh8a.pdf
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We created a MailChimp landing page for our fictitious 
insurance brand TER Insurance and developed and designed 
an advertisement that provided the user with an option to 
sign up as a future user, as a consequential, behavioral meas-
ure of user conversion. The advertisement was presented at 
the end of the study to each participant with a promotion 
to become a beta user to test future insurance services (see 
Web Appendix A4. for the advertising stimuli). In both con-
ditions the advertisement was identical, except that in the 
voice condition the advertisement asked the user to sign-up 
to “become a test user for our new insurance services based 
on our voice interface” while in the text-based interface 
condition, the advertisement asked the user to sign up to 
“become a test user for our new insurance services based 
on our text interface”. The main dependent variable was the 
conversion rate of the advertisemen and measured as the 
number of participants subscribing divided by the number 
of unique page visits.

Measurement The same items as in the preceding stud-
ies were used to assess consumers’ experience of inter-
face flow (αFlow = 0.91), experiential service delivery 
(αExpService = 0.92), and their perception of the service firm 
(αFirmEval = 0.94). To assess the flow-specific mechanism for 
consumers’ experienced challenge, we used a 6-item scale 
(adapted by Novak et al. (2000), αChallenge = 0.89; see Web 
Appendix A3.8). To assess consumer sentiment, we used 
a rating task inspired by Hildebrand and Bergner (2020) 
using an open-response technique about consumers’ posi-
tive and negative thoughts and feelings during the service 
task. We used the tidytext package in R to process the text 
data and used the sentimentr package to extract sentiment 
scores (using both positively and negatively valenced words) 
(Nielsen 2011). Finally, we measured the subscriber conver-
sion following McDowell et al. (2016) (subscribers divided 
by the number of page visits).

Results

Interface flow & service and firm perception In line with 
our theorizing and corroborating the results of our previ-
ous studies, participants who used the voice-based inter-
face experienced significantly higher levels of interface 
flow compared to participants using the text-based interface 
(MVoiceInterface = 4.02, MTextInterface = 3.25, t = 6.96, p < 0.001; 
Cohen’s d = 0.49). Mirroring the results of the preceding 
studies, we also found that the voice-based interface led to 
a significantly more experiential service delivery than the 
text-based interface (MVoiceInterface = 4.23, MTextInterface = 3.01, 
t = 11.25, p < 0.001; Cohen’s d = 0.79) and a more posi-
tive evaluation of the service firm (MVoiceInterface = 4.75, 
MTextInterface = 4.50, t = 2.26, p < 0.05; Cohen’s d = 0.16).

Flow & optimal challenge To test the flow-specific mech-
anism, we estimated a mediation model (5,000 bootstrap 
samples) with the interface modality condition as the 
independent variable, consumers’ experienced challenge 
as the mediator, and interface flow as the dependent vari-
able. As expected, the voice-based interface led to a sig-
nificant increase in consumers’ experienced challenge 
(βInterface = 0.32, SE = 0.09, t = 3.47, p < 0.001). In turn, 
greater levels of experienced challenge led to a higher flow 
perception (βChallenge = 0.51, SE = 0.03, t = 13.03, p < 0.001), 
and a significant indirect effect with a confidence interval 
excluding zero (βIndirect = 0.16, 95% CI: [0.07, 0.25]), indicat-
ing full mediation.

To further assess whether more excessive levels of 
challenge negatively impact interface flow (as a test of 
the “optimal level of challenge” notion of flow), we esti-
mated a polynomial regression in which we predicted 
interface flow using the interface modality condition and 
the second-degree polynomial of experienced challenge. 
The model was significant (F(3, 807) = 78.14, p < 0.001), 
confirming that the voice-based interface led to a signifi-
cant increase of flow (βInterface = 0.60, SE = 0.10, t = 5.96, 
p < 0.001), a significant positive main effect of experienced 
challenge (βChallenge = 18.78, SE = 1.44, t = 13.07, p < 0.001), 
and also a significant negative squared effect of challenge 
(βChallenge

2 = -3.18, SE = 1.43, t = -2.23, p < 0.05), conform-
ing the expected “optimal level of challenge” necessary for 
flow-like user experiences (i.e., reduced flow at extreme lev-
els of challenge).

Behavioral outcomes We observed a systematic increase 
in consumers’ behavioral responses across our key depend-
ent variables (i.e., consumer sentiment, conversation rate). 
First, analyzing consumer sentiment scores revealed a sig-
nificant effect of interface type on sentiment valence (F(1, 
809) = 23.73, p < 0.001). Participants who interacted with 
the voice-based interface perceived the service experience 
significantly more positive than those who interacted with 
the text-based interface (MVoiceInterface = 0.17, SD = 0.41; 
MTextInterface = 0.03, SD = 0.42). For example, while partici-
pants in the voice-based interface condition mentioned that 
the experience was “exciting”, “fun”, and “like speaking to 
a real customer service representative”, while participants 
in the text-based interface only mentioned how “efficient”, 
“simple”, and “practical” the claim interface was. Next, a 
path model using the lavaan package in R with robust stand-
ard errors demonstrates that the increase in interface flow 
evoked by the voice-based interface (βVoiceInterface = 0.77, 
z = 6.92, p < 0.001) led to a significant increase in experi-
ential service delivery (βFlow = 0.76, z = 36.81, p < 0.001) 
and an overall more positive firm evaluation (βFlow = 0.66, 
z = 25.69, p < 0.001), which in turn significantly enhanced 
consumer sentiment (βExpService = 0.03, z = 2.52, p < 0.05; 
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βFirmEval = 0.09, z = 8.76, p < 0.001). Finally, a Chi-Square 
test assessing the subscription rate conditional on the type 
of interface further confirmed that participants in the voice-
based interface condition were also significantly more 
likely to subscribe to become a future user of TER insur-
ance compared to participants in the text-based interface 
condition  (MVoiceInterface = 68.37%,  MTextInterface = 50.05%; �2

(1, N = 201) = 5.93, p = 0.01; a path model analysis was not 
possible at the individual level due to the inability to track 
participants between systems).

Discussion

Study 4 demonstrates that consumers are more likely to 
engage in positive firm advocacy (i.e., enhanced consumer 
sentiment about the firm and conversion rates) when using 
voice-based compared to text-based interfaces. The current 
study provides also a more nuanced look at the underlying 
mechanism of flow, demonstrating that the increase in inter-
face flow is driven by an increase in consumers’ experienced 
level of challenge. We also provide initial evidence consist-
ent with an “optimal challenge” account of flow-like experi-
ences such that the effect of interface flow is weakened when 
consumers experience the service interaction as extremely 
challenging (weakened but not turned-off).

General discussion

Across four studies, we shed light on how the affordances 
of voice-based interfaces impact consumers’ service experi-
ences. We demonstrate that voice-based compared to text-
based interfaces cause more absorptive, flow-like service 
experiences. In addition, we provide evidence for two novel 
boundary conditions (semantic fluency and conversational 
turns) that can reduce flow-like experiences and in turn 
dampen the observed positive effects of voice-based inter-
faces. Finally, we show how an increase in interface flow 
impacts both firm and service perceptions (how consum-
ers perceive the overall service experience and evaluate the 
firm) as well as behavioral outcomes (contract renewal, con-
sumer sentiment, conversion rate; see Table 3 for a summary 
of results and key findings across studies).

Theoretical implications

The findings of this research make four novel contribu-
tions. First, to the best of our knowledge, the current 
research is one of the first to contrast the effects of voice-
based versus text-based self-service technologies on per-
ceptual and behavioral service outcomes. We provide 
a novel theory of voice-mediated service interactions, 
hypothesizing and empirically demonstrating that the 

sensory-rich experience of voice-based interfaces leads 
to more positive service perceptions and an increase in 
interface flow. Specifically, we provide a novel look at 
prior work on flow (e.g., Berger et al., 2018; Hoffman & 
Novak, 1996; Zanjani et al., 2016), demonstrating that the 
voice modality is a key driver of flow and in turn enhances 
both perceptual (consumers’ perception of the firm and 
service delivery) as well as behavioral service outcomes 
(from contract renewal to conversion rates).

Second, the current findings offer novel insights into 
consumer-technology relationships (Hoffman & Novak, 
2018; Novak & Hoffman, 2018) and how the natural 
interaction through a voice-based interface creates a new 
“assemblage” of consumer experiences. Specifically, this 
research provides evidence that even though speaking to a 
voice-based interface represents merely a change in com-
munication modality, consumers tend to form experiences 
that impact not only the assemblage itself (i.e., the rela-
tionship between the consumer and the interface) but also 
the entity providing the interface experience (i.e., the firm) 
by both attributing more positively-valenced perceptions 
toward the firm and to extend the relationship with that 
firm in the future.

Third, the current work introduces and empirically tests 
two novel boundary conditions that can either enhance 
or dampen the positive effects of voice-based user inter-
faces. First, we demonstrate that the use of easy-to-process 
phrases (i.e., high semantic fluency) is critical to boost 
greater levels of interface flow and in turn positively 
impact both service and firm perceptions, as well as behav-
ioral outcomes. Second, we also show that consumers’ 
experience of flow decreases with an increasing number 
of conversational turns throughout the conversation due to 
the more disjointed flow of the conversation. These find-
ings provide a new look at the conditions under which 
voice-based interfaces can either enhance or reduce flow-
like service experiences and the critical importance of the 
“conversational design” of voice-based interfaces.

Finally, the current findings also contribute to prior 
work on experiential service delivery. Experiential ser-
vice delivery has been often considered to depend upon 
a multisensory service design (de Oliveira Santini et al., 
2020), one that often requires a systematic orchestration of 
different service and context variables (Zomerdijk & Voss, 
2010). However, the current findings demonstrate that a 
more experiential service perception can be induced by 
merely altering the interface modality without changing 
any other aspect of the service experience. The results of 
the current work suggest that voice-based interactions can 
transform even mundane tasks such as filing an insurance 
claim into an absorptive and ultimately more satisfactory 
service experience for consumers.
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Managerial implications

The findings of this research have immediate implications 
for practitioners. In what follows, we provide an overview of 
the implications and design guidelines for industry practice.

Simple language and conversational flows The semantic and 
structural characteristics of voice-based interfaces greatly 
impact the user experience and firm perception. Practition-
ers should carefully test and ensure that the conversational 
design of their service interaction is adequate given the user 
and task (i.e., ensuring high semantic fluency). In short, the 
boundary conditions we examined in this study highlight 
that the conversational design of a voice-based interface is 
sensitive to both the number of conversational turns dur-
ing a service interaction and the specific words used by a 
voice interface during the conversation. When implement-
ing voice-based interfaces, practitioners should be careful 
in limiting the number of conversational turns required to 
complete the service, as well as optimizing semantic fluency 
by using simpler and more familiar words to allow easier 
processing and in turn an enhanced service experience.

More inclusive user experiences Voice-based interfaces not 
only provide a richer, more absorptive user experience as 
demonstrated by this research but are also more inclusive 
across consumer demographics. Specifically, consumers 
with impaired writing abilities such as dyslexia or impaired 
sight (such as older consumers or consumers with a poor 
vision) can directly interact with a voice-based interface 
across service settings. Traditional interfaces often lead to 
detrimental outcomes and heightened frustration particu-
larly for those otherwise disadvantaged consumer segments 
(Abdolrahmani et al., 2018). Thus, the well-selected use of 
voice technology provides an unexplored potential to deliver 
not only more sensory-rich but ultimately more inclusive 
user experiences.

Voice‑based interfaces as a sales channel The findings of 
this research revealed that voice-based interfaces can boost 
downstream firm-related outcomes such as conversion or 
contract renewal rates compared to text-based interfaces. 
It is plausible that this greater persuasiveness is driven by 
a combination of both enhanced flow (as per our theoriz-
ing) and also mechanisms studied in earlier work (such 
as enhanced social presence; Qiu & Benbasat, 2009). The 
important implication for firms is that voice-based inter-
faces are an effective lever in a marketer’s sales automation 
toolbox. However, our boundary conditions also reveal that 
firms are well-advised to ensure that consumers’ processing 
capacities are not overwhelmed (i.e., by reducing the com-
plexity of the language used and by avoiding a large number 
of conversational turns). Thus, firms need to balance the 

effectiveness of voice-based interfaces for sales automation 
purposes with the affordances of the task and the user.

Context‑dependent channel choice Current industry prac-
tice in choosing the right channel to interact with consumers 
is often more driven by trial and error and technology ven-
dors as opposed to a strategic mapping of task affordances 
and business objectives. We hope that the current research 
can provide guidelines to decide more effectively under 
which conditions a voice-based interface is appropriate and 
when not (see also Table 2 for a summary of key proper-
ties of voice-based communication). Given the high chan-
nel synchronicity of voice-based interfaces, service firms 
are advised to choose text-based interfaces for tasks that 
require more deliberation from the consumer and that are 
better suited for asynchronous interactions. Specifically, ser-
vice tasks that require parallel processing such as comparing 
multiple product configurations during a shopping task are 
better suited for text-based interfaces as the consumer can 
re-read and re-type information if needed.

Monitoring channel choice Multimodal interfaces are 
becoming increasingly common across the service value 
chain and allow consumers to interact with self-service 
technologies via voice or text interchangeably. This begs 
the question of whether consumers should be able to choose 
their preferred interaction modality or not. Our results sug-
gest that some consumers may feel overwhelmed by the 
speed and immediacy of voice-based interfaces (Study 4). 
Hence, firms are advised to carefully monitor drop-out rates 
and also transition periods when consumers switch from one 
modality over to the other. Allowing consumers to choose 
their preferred channel is a critical ingredient in enhancing 
consumers’ agency during service interactions which we 
expect to positively impact both service and firm outcomes.

Cost‑effective integration in existing infrastructure With the 
rapid development of technology platforms such as Google’s 
natural language processing platform Google Dialogue or 
Amazon’s Polly, voice-based interfaces can be easily inte-
grated into the corporate infrastructure. Instead of devel-
oping a native and firm-owned voice-based interface chan-
nel, companies can easily tweak existing language models 
(such as Google WaveNet as in the current research) and 
incorporate them into their current service delivery process. 
As highlighted in our technical documentation in the Web 
Appendix (see Web Appendix A1), the deployment and 
technical integration into existing enterprise solutions are 
both cost-effective (infrastructure provided, maintained, and 
continuously improved by firms like Google or Amazon) and 
customizable (such as developing a unique “voice charac-
ter” that matches the personality of the brand). In short, the 
use of voice-based interfaces is highly modular and can be 
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integrated flexibly across different stages of the customer 
journey and without requiring substantive changes to the 
corporate technology infrastructure.

Future research

We see three immediate directions for future research. 
First, future work could further explore the effective “voice 
design” and to which extent the voice of the assistant or 
interface (such as the depth, pitch, or other vocal features of 
the voice-based interface) can be mapped onto the “brand 
personality” that the voice-based interface represents. Sec-
ond, one unexplored area of research is whether and to which 
extent the specific features of a voice-based interface can 
evoke specific affective responses from the user interacting 
with the interface. As softer and slower-paced voices tend to 
induce greater psychological comfort and calmness (Elkins 
& Derrick, 2013; Nass & Lee, 2001), future work might 
explore which specific features of the voice-based interface 
affect which specific psychological user experience. Third, 
the use of voice technology may not be beneficial across 
all settings or contexts (Cambre et al., 2020; Seaborn et al., 
2021). We acknowledge that the impact of voice-based inter-
faces on consumers is arguably multiply determined, which 
is also reflected in the varying effect sizes across our studies. 
Future work could therefore further explore under which 
conditions voice technology can enhance consumers’ experi-
ence versus when it becomes a nuisance or even detrimental.
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