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Abstract

Purpose –The impact of frontline robots (FLRs) on customer orientation perceptions remains unclear. This is
remarkable because customers may associate FLRs with standardization and cost-cutting, such that they may
not fit firms that aim to be customer oriented.
Design/methodology/approach – In four experiments, data are collected from customers interacting with
frontline employees (FLEs) and FLRs in different settings.
Findings – FLEs are perceived as more customer-oriented than FLRs due to higher competence and warmth
evaluations. A relational interaction style attenuates the difference in perceived competence between FLRs and
FLEs. These agents are also perceived asmore similar in competence andwarmthwhenFLRs participate in the
customer journey’s information and negotiation stages. Switching from FLE to FLR in the journey harms FLR
evaluations.
Practical implications –The authors recommend firms to place FLRs only in the negotiation stage or in both
the information and negotiation stages of the customer journey. Still then customers should not transition from
employees to robots (vice versa does no harm). Firms should ensure that FLRs utilize a relational style when
interacting with customers for optimal effects.
Originality/value – The authors bridge the FLR and sales/marketing literature by drawing on social
cognition theory. The authors also identify the product categories for which customers are willing to
negotiate with an FLR. Broadly speaking, this study’s findings underline that customers perceive robots
as having agency (i.e. the mental capacity for acting with intentionality) and, just as humans, can be
customer-oriented.
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Introduction
Frontline robots (FLRs) are autonomous and adaptable interfaces that interact,
communicate and deliver service to customers (Wirtz et al., 2018, p. 909). Because FLRs
offer a consistent service quality at a lower cost than their human counterparts, renowned
retailers like Lowe’s and Nescaf�e deploy FLRs on the shopping aisles to exchange product
information with customers (Stock and Merkle, 2017; Rafaeli et al., 2017). However, robots
can negotiate deals, too (e.g. Cruz-Maya and Tapus, 2018). Thus, FLRs can substitute
humans inmore than one customer journey stage. Today servicemanagers face the essential
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decision of whether and when to staff their frontline with FLRs or frontline
employees (FLEs).

To guide managers, one research stream has studied the drivers of customer (continuous)
adoption of FLRs (e.g. Belanche et al., 2019; Schwede et al., 2022; Schepers et al., 2022; Van
Pinxteren et al., 2019; Song and Kim, 2022). Another stream has examined how robots
compare to humans in the frontline concerning customers’ satisfaction (Choi et al., 2019; Fan
et al., 2022; Mende et al., 2019; Pozharliev et al., 2021) or willingness to pay (Ivanov and
Webster, 2021; Seyito�glu et al., 2021). Results show that many customers are in favor of robot-
delivered services due to, but not limited to, reasons related to public health (e.g. Kim et al.,
2021), the environment (e.g. Hou et al., 2021) and the service task at hand (Giebelhausen
et al., 2014).

However, research on how the type of frontline agent (i.e. FLR or FLE) influences customer
orientation perceptions of this actor remains limited. This is remarkable because FLRs may
be perceived as not very customer oriented, given that customers may associate frontline
technology with cost-cutting initiatives (Nijssen et al., 2016) and pre-programmed routines
(Keating et al., 2018). A robotized frontline may thus signal an inconsistent configuration of
the marketing mix for firms that otherwise aim to be customer oriented. Still, there may be
contingency factors that managers can use to mitigate the problem of FLRs’ poorer customer
orientation.

Against this backdrop, the aim of this research is threefold: (1) to examine the impact of
FLRs on customers’ perceptions of the customer orientation of the agent, (2) to uncover
its underlying mechanisms, and (3) to research how managers can influence these
mechanisms to, ultimately, prevent FLRs from harming agent customer-orientation
judgments. Specifically, we build on social cognition theory (Fiske et al., 2007) to argue
that perceived competence and warmth mediate between the frontline agent type and
their customer orientation perceptions. Social cognition focuses on how people process,
store, and apply information about others. It argues that interpersonal impressions form
along two dimensions: warmth and competence. We identify interaction style and
customer journey stage as the managerial levers to alter the mechanisms that relate
frontline agents to customer orientation (see the third aim above). Figure 1 displays our
research model.

Our studymakes three significant contributions to literature. First, despite ample research
on the adoption and customer perceptions of FLRs, a cursory review shows that attention to
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FLR customer orientation is lacking. While McLeay et al. (2021) focus on how robots may
influence the reputation of the frontline (i.e. in ethical/societal terms), most other research has
focused on technology adoption, customers’ satisfaction with the service or purchase
intentions. By studying the customer perceptions towards FLRs and their effect on customer
orientation of the agent, we bridge the service robot and modern marketing and sales
literature that consider customer orientation a cornerstone of success in the marketplace.
Drawing on social cognition theory, we explore warmth and competence as mediating
mechanisms.

Second, apart from the agent being human or robotic, the style employed by the agentmay
ultimately affect how customers evaluate the agent’s customer orientation (Homburg et al.,
2011). Relational and transactional interaction styles have been distinguished (Geiger and
Finch, 2011). In relational interactions, frontline agents build trust, long-term relationships
and personalize the customer interaction. In transactional interactions, agents swiftly
complete the task using standardized offers in a straightforward mode. Using these two
styles as a contingency factor in our model, we bridge literature streams on frontline selling
interactions and FLRs.

Third, we identify the customer journey stage(s) inwhich the FLR operates as a significant
contingency. Prior FLR studies have focused on a single stage (e.g. information exchange;
Belanche et al., 2020) or did not explicitly distinguish between stages (e.g. hotel check-in and
check-out were considered as one process; Yam et al., 2020). In contrast, we explicitly
differentiate between the information and negotiation stages of the customer journey. The
information stage refers to the interaction process wherein an agent provides the background
for a customer to form an attitude toward a provider’s product or service. The negotiation
stage involves the cooperative process whereby participants try to reach a deal. Empirically,
we first examine the product categories in which customers would generally be willing to
negotiate and in which of these categories they would also be open to negotiating with FLRs.
Based on these findings, we employ an automotive context and demonstrate the effects of
implementing FLRs throughout the customer journey.

We first present the theoretical background of our research and develop our hypotheses.
We then offer five studies that employ various settings (e.g. furniture stores, automobile
dealerships and consumer electronics stores). The results demonstrate that, compared to
employees, FLRs are associated with lower perceptions of customer orientation. However,
FLRs’ interaction style and the customer journey stage in which the robot is active can
alleviate the difference by equalizing the perceptions of FLE/FLR-agent competence and
warmth. In other words, some agents are perceived as more similar than others.

Theoretical background
Three literature streams in frontline service
Figure 2 provides an overview of relevant literature and the positioning of our research.
Although the figure does not provide an exhaustive list of all studies per domain, it illustrates
the key streams and gaps.

Three important streams in frontline service are recognized as most relevant to our work:
(1) studies that explicitly contrast robotic and human service, (2) studies that employ social
cognition concepts to understand customer responses to frontline service (including robotic
service) and (3) studies that take a sales perspective, for instance by considering customer
journey stages or interaction styles.

Several observations can be made. First, many frontline studies have used a social
cognitive approach and thus incorporated the competence andwarmth dimensions. However,
they mainly focus either on FLEs or FLRs. For example, Habel et al. (2017) scrutinize how
service rules enforcement make customers cognize FLEs’ competence and warmth
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differently, while Brengman et al. (2021) benchmark FLRs with other technologies. Apart
from studies in healthcare (e.g. �Cai�c et al., 2020), we did not find empirical studies that have
contrasted robots and humans in commercial frontlines and adopted this theoretical
backdrop.

Second, comparisons between FLRs and FLEs have predominantly occurred in
hospitality settings (e.g. Mende et al., 2019; Belanche et al., 2020; Choi et al., 2019). Other
settings are underrepresented (e.g. Leo and Huh, 2020; McLeay et al., 2021; Pitardi et al., 2021).
However, more knowledge about their impact would be welcome because robots are being
implemented in other contexts, such as retail stores, to help customers.

Third, studies that contrast humans with robots and consider sales outcomes have not
examined and uncovered the mechanisms underlying individuals’ responses to human
versus robotic agents. For instance, Garvey et al. (2021) investigated customers’ purchase
intentions of products and services offered by FLEs or FLRs, but focused on the expectations
of the offer rather than customer perceptions of, for instance, customer orientation of
the agent.

To fill the observed research gap (see Figure 2, the center), we use a social cognitive
perspective to understand the mechanisms underlying customers’ evaluations of frontline
agents’ customer orientation. We uncover differences between customer perceptions of FLEs
and FLRs contingent on two factors, i.e. interaction style and customer journey stage.

Frontline agents’ customer orientation: a social cognitive approach
Customer-oriented frontlines set firms apart from competitors (Parasuraman, 1987; Shapiro,
1988), enhance their image (Bove and Johnson, 2000; Brady and Cronin, 2001), and foster
superior and sustainable performance (Slater and Narver, 1998). Customer-oriented FLEs
gather and respond to market intelligence by actively engaging with customers and serving
them as best as possible. Customers appreciate such an approach and reciprocate through
satisfaction and loyalty (Brady and Cronin, 2001).

Despite the importance of customer orientation of frontline agents, we do not knowwhether
and howFLRs affect client perceptions of customer orientation. FLRs operatewithout anyFLE
intervention, can serve customers by performing both physical and social tasks (Huang and
Rust, 2021), and benefit from systematic robot learning through, for instance, (joint) pattern
recognition (Wirtz et al., 2018). Because FLRs are also upgradeable and have unlimited
memory, they can be competent performers of many frontline tasks. In contrast, FLEs require
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recurrent training, learn primarily from their own experiences, have limitedmemory, andmust
“understand” before executing. However, employees have the advantage of their warm human
touch (Van Doorn et al., 2017). Thus, literature and practice suggest that customers will likely
compare agents’ performance regarding competence and warmth.

Consistent with social cognition theory (Fiske et al., 2007), we posit that competence and
warmth are the two universal dimensions that people use to categorize an object as a friend or
foe, and to derive their agent-customer orientation perceptions. In a recent overview of FLR
research, De Keyser and Kunz (2022) identified social cognition theory as one of the leading
theories to describe customer responses to FLRs. They list 55 theories used in the FLR field and
note that social cognition and anthropomorphism stand out as the most practical perspectives.
Because competence and warmth capture the lion’s share of variance of how customers
perceive others, and because we will not manipulate robot looks and movements, social
cognition ismore applicable than anthropomorphismas theoretical grounding for our research.

In our frontline setting, perceived competence refers to an agent’s ability, intelligence, skill
and efficacy in completing an action. Perceived warmth denotes the agent’s intent,
friendliness, helpfulness, and sincerity in completing and action (Fiske et al., 2007). Social
cognition theory also holds that contextual factors influence how customers form competence
and warmth perceptions in the frontline (e.g. Alhouti et al., 2019; Habel et al., 2017; Li et al.,
2019). Therefore, we also theorize contingency conditions that affect how customers cognize
FLRs and FLEs.

Hypotheses
Social cognition as a mediating mechanism
As indicated, many customers feel that the introduction of frontline technology results from
the firm’s cost-cutting initiatives (Nijssen et al., 2016) and is made up of pre-programmed
routines (Keating et al., 2018). Therefore, we posit as a baseline expectation that FLRsmay be
perceived as less customer oriented than FLEs. In addition, prior research on FLRs has
argued perceived competence and warmth as mediators of the effect of FLRs on value
co-creation (�Cai�c et al., 2019), general attitudes towards FLRs (Van Doorn et al., 2017), sales-
oriented outcomes (Yoganathan et al., 2021) and service value perceptions/expectations
(Belanche et al., 2021).We extend theirmediating role to the domain of customer orientation of
frontline agents.

Objectively speaking, modern FLRs should be just as competent as FLEs for many or
most frontline service tasks. FLRs’ sophisticated sensors, connectivity and algorithms ensure
that they can perform these tasks as competently as humans. However, FLEs represent the
status quo (Kahneman et al., 1991) that customers are used to in their service interactions. This
may cause customers to overvalue the competency of the incumbent and undervalue that of
the new, alternative agent, even if the new optionwould offer a higher utility (Falk et al., 2007).
Thus, as a deviation from common human-to-human interactions, robots are likely to trigger
more negative customer perceptions about their competence.

Conversely, FLRs’ empathetic state-of-the-art lags behind, clearly distancing them from
FLEs in their warmth. Robots’ ability to analyze human emotions and interactions is still
poorly developed in the service field (Huang and Rust, 2018). Even in those exceptional cases
where highly empathetic FLRs have been deployed (e.g. Sophia, the super human-like robot
fromHanson Robotics), customers perceive less warmth due to feelings of uncanniness (Mori,
1970). Hence, given the prematurity of empathetic AI, robots are likely to elicit more negative
customer perceptions about their warmth.

Research confirms competence and warmth as two fundamental aspects customers expect
from service providers. For instance, Falk et al. (2010) demonstrate that in technology-mediated
service interactions, both functional-utilitarian and emotional-hedonic elements are relevant
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to customer perceptions of the service provider. Similarly, Sirdeshmukh et al. (2002) prove that
competence and benevolence are key elements in FLE behavior for customers to perceive
service value. Thus, frontline agents who are perceived to be competent and warm are likely
perceived to satisfy customer needs better, that is, to have a higher customer orientation.
We summarize our discussion by means of the following hypotheses:

H1. The effect of the type of frontline agent on perceived customer orientation is
mediated by (a) competence and (b) warmth, such that evaluations of warmth and
competence are less favorable for FLRs than FLEs.

The moderating role of interaction style
Interaction styles are typically categorized according to the relational-transactional
continuum and thus embody a contrast between benign relationships with personalized
offerings being made by agents to their customers and transactional operations where the
aim is to achieve quick sales at a relatively low cost. Notably, the interaction style is
independent of the service task. The service task of helping customers at a decoration store
could be tackled by an agent using a transactional (e.g. Zara Home) or relational approach
(e.g. Armani Casa) following customers’ expectations (Van Doorn et al., 2017).

However, a frontline agent’s interaction style will determine how customers cognize
service interactions. Transactional interactions make individuals calculative, expecting to
receive benefits comparable to what they have provided (Li et al., 2019). It causes a quid pro
quo attitudemaking customers more critical of the agent’s competence (Clark andMils, 1993).
This implies that a robot using a transactional interaction style will amplify the earlier noted
difference in competence between FLEs and FLRs.

In contrast, frontline agents who use a relational interaction style help customers feel less
like “being just a number” (Arli et al., 2018). As a result, customerswill bemore lenient towards
the imperfect service competencies of their counterparts (Li et al., 2019). We expect this
competence-enhancing effect of interaction style to be stronger for robots than for employees.
Customers are more familiar with human than robotic services and thus are less likely to
adjust their long-run competence perceptions for FLEs based on a one-time relational
interaction. Therefore, a relational interaction style may reduce the gap in competence
perceptions between human and robotic agents. We therefore hypothesize:

H2a. The difference between FLEs’ and FLRs’ perceived competence is smaller under a
relational than transactional interaction style.

A transactional interaction style moves customers’ attention away from rapport-building
elements in service delivery (cf. Li et al., 2019). Under such decreased perceptual focus,
individuals tend to rely on their implicit expectations rather than actual experiences (Habel
et al., 2016). A transactional interaction style thus is unlikely to change the pattern where
customers perceive FLEs to be warmer than FLRs. In contrast, frontline agents who use a
relational interaction style stimulate a mutual understanding of the qualities and viewpoints
of both parties in the interaction (Hancock et al., 2020). As a result, customers will perceive the
agent as warmer. However, customers may be less surprised by a relational FLE than FLR.
Since customers may have experienced relational styles from FLEs in the past, they will
neither be deeply impressed nor perceive, suddenly, higher levels of warmth. Relational FLRs
may be more surprising. Such surprise creates positive customer arousal, which leads to a
more positive evaluation of the FLR’s warmth (cf. Vanhamme and Snelders, 2001). Thus, we
hypothesize:

H2b. The difference between FLEs’ and FLRs’ perceived warmth is smaller under a
relational than transactional interaction style.
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The moderating role of the customer journey stage
Successful firms carefully manage the customer journey (Lemon and Verhoef, 2016). The
transit customers go through when making a purchase can be conceptualized as a set of
stages. We recognize that there are multiple types of customer journeys and
conceptualizations. For instance, Lemon and Verhoef (2016) consider three stages:
prepurchase, purchase and postpurchase. In contrast, Santana et al. (2020) use a
conventional four-stage model incorporating need recognition, information search and
evaluation, purchase and post-purchase behavior from Puccinelli et al. (2009).

We build on this conventional four-stage model, but we exclude those steps in which
frontline agents are less likely to play an active role. In particular, the early stages of need
recognition and the more cognitive customer activities such as consideration or mentally
making a final choicewere considered less applicable and thus ignored. For the same reason,we
exclude the post-purchase stage. Finally, given our envisioned experimental setup, we confined
ourselves to two steps only (i.e. two levels of our “customer journey stage factor”) because
considering more steps would lead to a complex experimental design. Our choice concurs with
the importance of these stages in customer journey literature in brick-and-mortar retail settings
(e.g. Gauri et al., 2021) and automobile purchases (Marutschke and Gournelos, 2020).

Consequently, we focus on the information search and negotiation stages of the customer
journey. In the information stage, customers generally doubt which product/service to
purchase and which marketing channel to use. Consequently, they will look for cues that can
provide certainty on how well their needs will be addressed (Tax et al., 2013). However, since
the journey has just begun, customers drawheavily on their existing cognitive associations of
the marketing channel in general and frontline agents in specific (Swan and Nolan, 1985).
We posit that such baseline associations lead customers to perceive FLRs as less competent
and warm than FLEs.

In the negotiation stage, customer attention focuses on improving the offer’s price point and
payment conditions (Armstrong et al., 2014). Sales-oriented activities characterize interactions
associated with this stage. Customers know that agents will try to close the sale while getting
the most profitable deal (Alavi et al., 2016). Based on this, we anticipate that an FLE’s warmth
may now be perceived as a means to an end to win the psychological game. Customers expect
that FLEswill use their competence to benefit the firm rather than the customer; such negative
connotations toward salespeople are well-documented (Holmes et al., 2017).

In contrast to employees’ hidden agendas coming into play during negotiation, we expect
FLRs’ competence and warmth to be perceived as more stable across stages. Considering
FLRs’ pre-programmed nature (Huang and Rust, 2021), customers expect little adaptability
across the customer journey. They may also find it difficult to imagine a robot having
competitive motives similar to a salesperson (Wirtz et al., 2018). Since the evaluations for
FLEs’ competence and warmth are depressed during negotiation, and those for FLRs remain
the same, we hypothesize that the difference in competence and warmth perceptions between
the two agent types becomes smaller for customerswho are farther in their journey. Formally:

H3a. The difference between FLEs’ perceived competence and FLRs’ perceived
competence is smaller in the negotiation stage than in the information stage of
the customer journey.

H3b. The difference between FLEs’ perceived warmth and FLRs’ perceived warmth is
smaller in the negotiation stage than in the information stage of the customer
journey.

H3a-b implicitly focus on a single stage of the customer journey; they assume that customers
interact with an agent in either the information or negotiation stage. It resembles many
modern customer journeys where consumers go to a local store for information
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and showrooming but buy at an unaffiliated web shop (or vice versa). However, there are still
many occasions where customers do progress from the information to the negotiation stage
while interacting with the same frontline agent and/or in the same store. To account for this,
we detail the hypotheses further. In amultistage journey, we expect customers to update their
FLR/FLEperceptionswhen they advance from the information to the negotiation stage based
on prior interaction and experience.

Customers generally will negotiate with the same frontline agent after the information
stage has been completed to their satisfaction (e.g. sufficient search support, options
shortlisting support and provision of additional relevant insights). Committing to entering
the negotiation stage with the agent signals trust in the successful completion of the entire
journey. Drawing on relationship marketing (Morgan and Hunt, 1994) and robot literature
(Michael and Salice, 2017; Powell and Michael, 2019), we propose that such commitment and
trust foster customers to become more cooperative and appreciative of the agent’s skills.
Consequently, customers will havemore favorable perceptions of the agent’s competence and
warmth. This positive effect should apply to FLEs and FLRs if they consistently appear in
both the information and negotiation stages.

In contrast, people who get to negotiate with an FLR (FLE) after first interacting, in the
information stage, with an FLE (FLR) will lack this commitment and trust. Due to the switch,
they cannot use their experience from the prior stage as a cue in their subsequent evaluation
of the agent. In the situation where an FLE in the information stage is followed by an FLR in
the negotiation stage, or vice versa, customers cannot process prior information about an
agent and will fall back on their initial conception that FLRs are lower in competence and
warmth than FLEs.

Taken together, we thus expect that the difference between FLE and FLR perceptions
diminishes when customers have experience with the FLR in their prior customer journey
stage. Formally:

H4. In the negotiation stage, the levels of FLEs’ and FLRs’ (a) perceived competence and
(b) perceived warmth are equal for those customers who interacted with FLRs in the
information stage.

Study 1: How frontline agent type relates to customer orientation
Study 1 aims to uncover how frontline agent type (FLE or FLR) relates to customer
orientation. Specifically, we focus on the anticipated mediating role of perceived competence
and warmth of the frontline agent. Our research setting focuses on the purchase of a
television; as Samsung showed in the 2019 Consumer Electronics Show in Las Vegas that
consumer electronics retailing is a suitable environment for implementing FLRs.

Method
We recruited 150 participants from USA, UK and Ireland via Prolific. After excluding
respondents who failed the attention check or were unfamiliar with purchasing a television
(n 5 26), we obtained 124 valid responses (mean age 5 39.28, 81 females).

The study had a two-condition between-subject design: a human employee and a robot
condition. We first instructed participants to read a scenario and imagine being part of it.
In the scenario, they were visiting a consumer electronics store to buy a new television.
A frontline agent welcomed them to the store and offered assistance. We then showed the
visual stimulus with a (female) FLE or (unisex) FLR in a consumer electronics store to help
participants imagine the setting. Participants were randomly assigned to either the FLE
condition (n5 67) or the FLR condition (n5 57). Appendix A provides the full scenarios and
their descriptions for this particular study and all other studies in this paper.
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Customer orientation was measured using four items adapted from Stock and Hoyer
(2005), to which respondents answered using 7-point Likert scales (α 5 0.86). Perceived
competence (α 5 0.83) and warmth (α 5 0.60) were measured with three-item scales from
Scott et al. (2013), using 7-point Likert response options. Finally, we assessed respondents’
perception of scenario realism with three items from Bagozzi et al. (2016) and tapped their
familiarity with FLRs with one item, again using 7-point Likert scales. Full items for the focal
constructs of this study and all other studies are listed in Appendix B, correlation tables
appear in Appendix C.

Results
The realism check yields a satisfactory result (M5 4.80, SD5 1.59), and so does respondents’
familiarity with FLRs’ capabilities (M5 4.05, SD5 1.27), given their current implementation
prematurity. A series of one-way ANOVAs show that the frontline agent has a significant
effect on customer orientation (F (1, 123)5 11.36, p5 0.001), where FLEs are considered to be
more customer oriented than FLRs (MFLE5 5.11, SDFLE5 0.87; MFLR5 4.52, SDFLR5 1.09).
This supports our baseline expectation. Furthermore, the type of frontline agent relates to
competence (F (1, 123)5 6.19, p 5 0.014), where FLEs are considered to be more competent
than FLRs (MFLE5 5.54, SDFLE5 1.11; MFLR5 4.99, SDFLR5 1.35). In addition, the frontline
agent has a significant effect on warmth (F (1, 123) 5 8.09, p 5 0.005), where FLEs are
perceived as more warm than FLRs (MFLE5 5.83, SDFLE5 1.04; MFLR5 5.26, SDFLR5 1.21).

To test H1, we conducted amediation analysis with Hayes’ (2018) PROCESS tool (model 4,
bootstrapping N 5 5,000). Results demonstrate significant indirect effects of the frontline
agent on customer orientation via both competence (β 5 �0.12, SE 5 0.07, CI95% 5 [�0.27,
�0.01]) and warmth (β 5 �0.21, SE 5 0.09, CI95% 5 [�0.39, �0.06]) – note that the
standardized coefficients indicate the effect of FLRs (dummy 5 1) relative to the FLE base
group (dummy 5 0). We thus find support for H1, confirming that the frontline agent’s
influence on customer orientation is mediated by competence and warmth.

Study 2: the moderating role of the interaction style
The goal of study 2 is twofold. First, we set out to corroborate the findings of the previous
study. Second, we examine whether the interaction style of the agent affects the difference
between the competence andwarmth of FLEs versus FLRs. To enhance the robustness of our
findings, we select another research setting. We were careful to choose a familiar setting in
which diverging sales approaches occur: a furniture store (Boles et al., 2001).

Method
Using the same data collection process as in study 1 and after excluding respondents who
failed the attention check or were unfamiliar with purchasing furniture (n5 14), we obtained
286 valid responses (mean age 5 34.05, 211 females).

The study had a two (FLE vs FLR) by two (transactional vs relational interaction style)
between-subject design. Participants read a scenario in which they were visiting a furniture
store where they bought a couch last year, they were now looking to buy a new coffee table.
A frontline agent welcomed them to the store. Building on the key aspects mentioned in
literature, we manipulated the frontline agent’s message (see works by Arli et al., 2018;
Cuevas, 2018). The agent either (1) mentioned the wide variety of furniture pieces and the
offers of the day (transactional), or (2) referred to the last purchase the customer made and the
new furniture they have to match the customer’s preferences (relational). Finally, we again
showed our visual stimulus of a (male) FLE or (unisex) FLR in a furniture store to help
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participants better imagine the setting. We randomly assigned customers to one of the four
experimental conditions; cell sizes ranged between 61 and 79 participants.

Customer orientation (α5 0.81), competence (α5 0.85), warmth (α5 0.70) and the realism
and familiarity check involved the same scales and response formats as in our
previous study.

Results
The realism check yields a satisfactory result (M 5 4.22, SD 5 1.56), so does respondents’
familiarity with FLRs’ capabilities (M5 4.28, SD5 1.19) given their current implementation
prematurity. A series of one-way ANOVAs show that our baseline expectation is once again
supported: the frontline agent has a significant effect on customer orientation (F (1,
285) 5 57.90, p < 0.001), where FLEs outperform FLRs (MFLE 5 5.48, SDFLE 5 0.86;
MFLR 5 4.51, SDFLR 5 1.23). Also, the frontline agent has a significant main effect on
competence (F (1, 285)5 48.98, p< 0.001), such that FLEs are perceived to bemore competent
than FLRs (MFLE 5 6.26, SDFLE 5 0.74; MFLR 5 5.40, SDFLR 5 1.25). Furthermore, the
frontline agent has a significant main effect on warmth (F (1, 285) 5 28.66, p < 0.001), such
that FLEs are perceived as more warm than FLRs (MFLE5 6.09, SDFLE5 0.87; MFLR5 5.38,
SDFLR5 1.30). Using the samemediation analysis as in study 1, we found significant indirect
effects of the frontline agent on customer orientation via both competence (β 5 �0.15,
SE5 0.07, CI95%5 [�0.29,�0.03]) andwarmth (β5�31, SE5 0.07, CI95%5 [�0.47,�0.17]).
Therefore, we also find renewed support for H1 in this experiment.

Finally, we conducted two-way ANOVAs to understand the interaction effect of the
frontline agent and the interaction style on competence and warmth. Results demonstrated a
significant interaction effect on competence (F (1, 285)5 7.20, p5 0.008) and a non-significant
interaction effect on warmth (F (1, 285)5 2.12, p5 0.147). We thus find support for H2a, such
that when the frontline agent utilizes a relational interaction style, the gap in perceived
competence for FLEs and FLRs considerably decreases (i.e. MFLE 5 6.44, SDFLE 5 0.76,
MFLR 5 5.90, SDFLR 5 1.00), though the difference is still significant (ΔM 5 0.54,
t(131) 5 3.46, p < 0.001). We do not find support for H2b (i.e. warmth MFLE 5 6.29,
SDFLE5 0.76, MFLR5 5.76, SDFLR5 1.17; t(131)5 3.04, p5 0.003). Figure 3 visually displays
these results.

Study 3: the moderating role of customer journey stage
The primary goal of study 3 is to examine the impact of information and negotiation stages on
the customer perceptions of FLEs and FLRs. A secondary goal is to corroborate the findings
of the previous studies and extend our results to yet another setting. Study 3 focuses on a car
dealership where customers want to buy a new car.

Study 3a: pre-study to design a realistic scenario
To design a realistic scenario to test the moderating role of the customer journey stage, we
first conduct a pre-study to examine the product categories in which customers would
generally be willing to negotiate and in which of these categories they would also be open to
negotiate with FLRs.

Method
Using the same data collection process as in the previous studies and after deleting one
respondent who failed the check question, we obtained 199 valid responses (mean
age 5 37.20, 100 females).
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Respondents were shown a representative list of product categories. They had to select those
for which they would be willing to (1) negotiate the purchase in general and (2) negotiate the
purchase with an FLR. To help respondents understand what an FLR is, we added a
description plus a visual representation of a standard FLR, i.e. Pepper, between the two
questions. Finally, we asked respondents how realistic they would find service interactions
with FLRs for obtaining product information and negotiating their purchase.

Results
Table 1 shows an absolute count and a relative number of respondents per product category.
Respondents were willing to negotiate for high-involvement product categories such as cars,

Figure 3.
Visualization of the
moderating effect of
interaction style. A:

Moderating effect on
the relationship

between frontline
agent and competence
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health and beauty treatments, and cell phones. Given the traditionally high-end positioning of
these products, customers are likely to seek value for their money. Interestingly, most
respondents say they could negotiatewith FLRs on cars and cell phones but not on health and
beauty treatments. Indeed, previous research shows that people are averse to AI-technologies
when the situation involves self-integrity elements like their health and wellness (Dignum,
2018). Lastly, respondents express their low willingness to negotiate, in general, for office
products, DIY tools and toys, probably due to their commoditized nature. However, many
respondents are remarkably open to negotiating with FLRs on DIY tools. Perhaps mass
merchants’ transactional nature, such as home improvement and hardware stores, make
people more likely to consider negotiations with non-human entities (CNBC, 2022).

We conclude that an automobile dealership scenario is an optimal product category
context for research on FLRs. Additionally, we confirm that customers would perceive
FLR-guided information (M5 4.95, SD5 1.25) and negotiation (M5 4.53, SD5 1.25) stages
as reasonably realistic. These two insights lay a solid foundation for study 3b and study 3c.

Study 3b: testing customer perceptions at one customer journey stage
This study aims to test H3a-b, which predicts that the difference between FLEs’ and FLRs’
perceived competence and warmth is smaller in the negotiation than the information stage of
the customer journey.

Method
Using the same data collection process as in the previous studies and after excluding
respondents who failed the attention check or were unfamiliar with purchasing a car (n5 48),
we obtained 252 valid responses (mean age 5 34.41, 184 females).

The study had a two (FLE vs FLR) by two (information vs negotiation stage) between-
subject design. Participants read a scenario where they visited a dealership to buy a new car.
A frontline agent welcomed them to the store and either (1) offered their availability to
provide information on the cars for sale (information) or (2) invited them to negotiate the
purchase conditions at their office (negotiation). For the negotiation condition, we stated that
the customer had already made an appointment to buy and negotiate. The aim was to signal
that the customer had progressed in the customer journey and was not making an unrealistic
impulse purchase. Finally, we showed the visual stimuli with either a (male) FLE or (unisex)
FLR agent in a car dealership. We randomly assigned customers to one of the four
experimental conditions (cell sizes between 62 and 65).

Product category

Participants willing to
negotiate in product

category

Participants willing to
negotiate in product
category with FLR

(#) (% of all customers) (#) (% of negotiators)

Automotive (e.g. car . . .) 191 95% 114 60%
Health and Beauty (e.g. clinics, care, cosmetics . . .) 131 65% 6 5%
Cell Phones 107 53% 66 62%
Grocery and Gourmet Foods 47 23% 5 11%
Home and Garden (e.g. couches . . .) 38 19% 25 66%
Office Products (e.g. ergonomic chair . . .) 34 17% 15 44%
Tools and Home Improvement (e.g. DIY toolkit . . .) 17 8% 17 100%
Toys and Games 13 6% 6 46%

Source(s): Table by authors

Table 1.
Customers’ willingness
to negotiate per
product category and
with FLR
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We measured customer orientation (α5 0.81), competence (α5 0.80), warmth (α5 0.60),
and the realism and familiarity check in the same way as in our previous studies.

Results
The realism check yields a satisfactory result (M 5 4.50, SD 5 1.55), so does respondents’
familiarity with FLRs’ capabilities (M 5 4.41, SD 5 1.24). A series of one-way ANOVAs
shows that the frontline agent has a significant main effect on competence (F (1, 251)5 18.40,
p < 0.001), such that FLEs are perceived as more competent than FLRs (MFLE 5 5.99,
SDFLE 5 1.02; MFLR 5 5.36, SDFLR 5 1.29). The frontline agent also has a significant main
effect on warmth (F (1, 251) 5 6.15, p 5 0.014), where FLEs again outperform FLRs
(MFLE5 5.63, SDFLE5 1.19; MFLR5 5.26, SDFLR5 1.18). Moreover, the frontline agent has a
significant main effect on customer orientation (F (1, 251)5 64.76, p< 0.001), where FLEs are
considered to bemore customer oriented than FLRs (MFLE5 5.10, SDFLE5 1.03;MFLR5 3.96,
SDFLR5 1.22). The same mediation analysis as in the previous studies reconfirmed H1, such
that both competence (β5�0.19, SE5 0.06, CI95%5 [�0.32,�0.08]) andwarmth (β5�0.14,
SE 5 0.06, CI95% 5 [�0.27, �0.03] mediate the relationship between agent and customer
orientation.

Finally, we conducted two two-way ANOVAs to understand the interaction effect of the
frontline agent and the customer journey stage on competence and warmth. Results show a
non-significant interaction effect on competence (F (1, 251) 5 0.93, p 5 0.335) and a
significant interaction effect on warmth (F (1, 251) 5 5.40, p 5 0.021). Therefore, we find
support for H3b. Specifically, we find in the negotiation stage that the FLE and FLR are
perceived as similar in warmth (i.e. MFLE5 5.28, SDFLE5 1.29, MFLR5 5.24, SDFLR5 1.26;
t(123)5 0.18, p5 0.861) but that in the information stage the FLE outperforms the FLR in
warmth (i.e. MFLE5 5.99, SDFLE5 0.96, MFLR5 5.28, SDFLR5 1.10; t(125)5 3.87, p<0.001).
We do not find support for H3a (i.e. competence during the information stage MFLE 5 6.23,
SDFLE 5 0.75, MFLR 5 5.45, SDFLR 5 1.18, t(125) 5 4.42, p < 0.001; and negotiation stage
MFLE 5 5.76, SDFLE 5 1.20, MFLR 5 5.26, SDFLR 5 1.40; t(123)5 2.15, p5 0.034). Figure 4
visualizes these results.

Study 3c: testing customer perceptions at two customer journey stages
Whereas in study 3b the information and negotiation stages were regarded as separate and
independent stages, in study 3c we aimed to examine them as consecutive stages. The aim is
to test H4a-b, which adds realism to our experimental setup by capturing potential carry-over
effects between the stages. It thus provides more ecological validity for our findings.

Method
Using the same data collection process as in the previous studies and after excluding
respondents who failed the attention check or were unfamiliar with purchasing a car (n5 25),
we obtained 275 valid responses (mean age 5 38.76, 135 females).

This study had a two (FLEvsFLR) by two (information vs negotiation stage)within-subject
design. Participants were involved in both stages of the customer journey. We crafted a
cohesive storyline moving from one stage to the next. For instance, the frontline agent in
the information stage displays a car brochure and organizes a test drive for the customer. In the
negotiation stage, the frontline agent shows a price list and configures the car with
the customer (selection of features) for a final offer. To increase respondents’ engagement with
the scenario, we included visual stimuli for both customer journey stages with either a (male)
FLE or a (unisex) FLR agent in a car showroom or dealership office. We randomly assigned
customers to one of the four experimental conditions (cell sizes between 63 and 72).
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We measured the customer orientation of the agent (α 5 0.84), competence (α 5 0.89) and
warmth (α 5 0.74), and the realism and familiarity checks as in our previous studies.

Results
The realism check yields a satisfactory result (M 5 4.55, SD 5 1.48), so does respondents’
familiarity with FLRs’ capabilities (M5 4.26, SD5 1.17). A series of one-wayANOVAs prove
that the frontline agent has a significant main effect on agent’s customer orientation in both
journey stages (Information: F (1, 274) 5 26.33, p < 0.001, Negotiation: F (1, 274) 5 35.90,
p < 0.001), where FLEs are considered to be more customer oriented than FLRs (MFLE_

Figure 4.
Visualization of the
moderating effect of
customer journey stage

JOSM
34,6

40



Information 5 5.16, SDFLE_Information 5 0.90; MFLR_Information 5 4.50, SDFLR_Information 5 1.23;
MFLE_Negotiation 5 5.32, SDFLE_Negotiation 5 0.96; MFLR_Negotiation 5 4.59, SDFLR_

Negotiation 5 1.07). Hence, H1 is once again supported.
Next, we find that the frontline agent has a significant main effect on competence in both

the information stage (F (1, 274)5 4.56, p5 0.034) and the negotiation stage (F (1, 274)5 5.38,
p 5 0.021), such that an FLE is perceived as more competent than an FLR (MFLE_

Information 5 6.06, SDFLE_Information 5 0.79; MFLR_Information 5 5.81, SDFLR_Information 5 1.13;
MFLE_Negotiation 5 6.10, SDFLE_ Negotiation 5 0.91; MFLR_ Negotiation 5 5.82, SDFLR_

Negotiation 5 1.12). Similarly, we find a significant effect of the agent on warmth in the
information (F (1, 274)5 6.43, p5 0.012) and negotiation stage (F (1, 274)5 9.44, p5 0.002),
where FLEs again outperform FLRs (MFLE_Information 5 5.71, SDFLE_Information 5 0.92; MFLR_

Information 5 5.42, SDFLR_Information 5 0.99; MFLE_Negotiation 5 5.65, SDFLE_Negotiation 5 0.91;
MFLR_Negotiation5 5.30, SDFLR_Negotiation5 1.02). An extendedmediation analysis reconfirmed
support for H1, such that competence and warmth mediated the relationship between agent
and perceived customer orientation in the information stage (competence: β 5 �0.04,
SE5 0.05, CI95% 5 [�0.11, 0.00], warmth: β5�0.16, SE5 0.06, CI95% 5 [�0.30, �0.04]) as
well as the negotiation stage (competence: β5�0.06, SE5 0.03, CI95%5 [�0.13,�0.01] and
warmth: β 5 �0.20, SE 5 0.06, CI95% 5 [�0.34, �0.07]).

Finally, to test H4a-b, we focus our analysis of the negotiation stage on those respondents
who interacted with an FLR during the information stage. The results show that this subset
of respondents (N 5 135) perceived no significant differences between FLEs and FLRs in
negotiation, neither in competence (F (1, 134)5 0.03, p5 0.869; MFLE 5 5.97, SDFLE 5 1.01;
MFLR 5 5.94, SDFLR 5 1.13) nor in warmth (F (1, 134) 5 1.35, p 5 0.248; MFLE 5 5.51,
SDFLE5 0.95; MFLR5 5.31, SDFLR5 1.12). The result for warmth confirms that of study 3b,
althoughwe now also find that FLEs and FLRs in the negotiation stage are perceived equally
in terms of their competence. This adds nuance to the findings of study 3b (inwhich FLEwere
significantly superior); it demonstrates a clear carry-over effect across stages of the customer
journey. In sum, both H4a and H4b are confirmed.

Discussion
Theoretical implications
In this paper, we demonstrate how customers’ perceptions of frontline agents’ customer
orientation depend on whether the agent is human or robotic. Our findings contribute to the
service literature on the crossroads of human–robot interactions in the frontline, social
cognition, and sales management and have several important theoretical implications. First,
there is a dearth of research on customer orientation perceptions of FLRs vs FLEs. Although
studies have concentrated on customer adoption (e.g. Belanche et al., 2019; Schwede et al.,
2022; Schepers et al., 2022; Van Pinxteren et al., 2019; Song and Kim, 2022) and evaluation of
FLRs (e.g. Choi et al., 2019; Ivanov andWebster, 2021; Mende et al., 2019), the question of how
FLRs affect customer orientation perceptions of the frontline agent remained untapped. Our
results convey that, compared to FLEs, FLRs generally elicit lower levels of customer
orientation due to lower competence and warmth perceptions. However, the finding that
robots can be perceived as competent and warm as human employees under certain
circumstances is an important and surprising finding. It underlines that customers indeed
perceive robots (or non-human agents in general) as “agents” in terms of having agency (i.e.
the mental capacity for acting with intentionality, to exercise self-control). The inference of
robotic agency may be an important insight for customer orientation and stewardship
research that typically, and thus implicitly, has tied customer orientation to human actors [1].

Second, this research contributes to the sales management literature because, so far, very
little was known about using FLRs not only for service but also sales tasks. Previous FLR vs
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FLE research has concentrated on downstream outcomes like customers’ willingness to pay
(Ivanov and Webster, 2021; Seyito�glu et al., 2021) and intention to purchase (Garvey et al.,
2021). Other studies have focused on the algorithms and applicability of negotiating robots
(e.g. Aydo�gan et al., 2021; Cruz-Maya and Tapus, 2018), but these studies discard the integral
role of the robot in the frontline process. Our transactional–relational interaction style
perspective provides new and in-depth insights into this role. Our findings show that ceteris
paribus, FLEs are perceived to be higher in competence and warmth than FLRs. However,
if FLRs employ a relational interaction style, the difference in perceived competence (with
FLEs) becomes significantly smaller. Nonetheless, this equalizing effect does not exist for
warmth. We surmise that customers in relational service exchanges pay attention to trust,
benevolence andwarmth, but less to objective elements such as competence. Hence, theymay
forgive FLRs for imperfect competence but not for being lower inwarmth because the latter is
more focal in customers’ expectations. In addition, a robot trying to instill feelings of warmth
through a relational strategy may be perceived as unauthentic, dampening its warmth-gain
when moving from a transactional to a relational interaction style. This may change if AI
develops further and becomes more sophisticated.

Finally, we add to the customer journey literature by accounting for single and multiple
journey stages in an FLR context. We revealed that in the information stage, FLEs are
considered more competent and warm than FLRs, but in the negotiation stage, both agents
are on par in warmth. This pattern of findings applies if customers interact with the agent in
one stage only. This is representative of many purchases today because shoppers use
different touchpoints and marketing channels along their customer journey (Lemon and
Verhoef, 2016). To explain the unaffected difference in competence perceptions between FLEs
and FLRs, we posit that customers may consider negotiation a game in which an FLE’s
warmth is perceived as a means to the end of winning the exchange. In contrast, customers
may value their counterpart’s competence because it relates to the game of increasing the
value-for-money of their purchase (Neslin andGreenhalgh, 1983). Like a tennis player losing a
match may credit their opponent for playing well, the buyer understands the seller’s
competence is instrumental to good negotiation.

Accounting for the fact that people often return to the same store (or touchpoint) across
their customer journeys, we uncovered an important carry-over effect. If customers source
information from an FLR, no significant differences in perceived warmth or competence arise
during the negotiation stage for FLE vs FLR. Customers who appreciate FLR-driven
interactions during the information stage, for instance in terms of search support, options
shortlisting support or provision of additional insights, will factor in their satisfactory
information stage experience in their evaluation of the FLR in the negotiation stage. In other
words, satisfaction breeds trust in and commitment to the FLR (cf. Sirdeshmukh et al., 2002),
leading to a positive adjustment of customers’ evaluations in upcoming touchpoints. For
these customers, FLRs (not FLEs) now form their status quo frontline agent. The potential
added competence of FLEs in negotiations is nullified by the fact that people have to switch
their default agent from one stage to the next. Leaving this status quo situation penalizes the
agent in terms of his/her competence perceptions.

Managerial implications
Increasingly aware of FLRs’ benefits, managers still lack actionable recommendations for
staffing their frontlinewith FLRs or FLEs. Our research offers clear support and suggestions to
service providers formaking this choice. Our results also have implications for robot providers.

Managers of customer-oriented firms can substitute (or complement) FLEs with FLRs, but
introducing FLRs requires careful consideration. First, firms should ensure that FLRs utilize a
relational style when interacting with customers; robots should adjust their performance
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to individual customers and meet their emotional needs. To be specific, it may help if robots
address customers by their name, refer to a customer’s past purchases or visits to the store,
avoid referrals to offerings or price promotions, and physically and/or verbally mirror a
customers’ emotions (e.g. excitement, uncertainty, disappointment) about a products or
services. Second,we recommend firms placeFLRs– at least for the type of product/services and
customer journeys we focused on – only in the information stage or in the customer journey’s
information and negotiation stages. They should prevent customers from transitioning from
employees to robots, although vice versa does no harm. Practically, this means that robots can
be used to welcome and inform customers before transferring them to an available human
agent. It also means that robots can autonomously take a customer through the process from
learning about products, making a purchase decision and payment. Such multi-stage usage of
robots emphasizes the idea of the robot’s agency and stewardship to customers.

Robots should not be used to temporarily entertain or take care of the customer when a
human employee has just completed one part of the customer journey but cannot continue
their service. Transiting a customer from a human to a robot has detrimental effects and thus
should be avoided.

Firms should pay attention to the latest FLR advances in intuitive and empathetic
intelligence (Huang and Rust, 2018). For instance, in late 2022, Xiaomi launched a robot
capable recognizing both facial expressions and tone of voice, such as categorizing these into
one or more of 45 human emotions (Evans, 2022). Such intelligence enables more relational
interaction styles and may spark more robotic automation in the frontline. Additionally,
customers’ predispositions towards FLRs will evolve in the foreseeable future, being even
more open to robot-delivered service and making human–robot interactions more authentic
(Wirtz et al., 2018). Altogether, these developments may improve the position of FLRs relative
to FLEs andmake themmore desirable to use without hurting frontline customer orientation.

Limitations and future research
We acknowledge the limitations of our work and invite scholars to tackle them in future
research. First, perceived customer orientation is not the only relevant marketing construct
that deserves further exploration in the FLRs vs FLEs literature. Future research is needed to
unveil other variables representing customers’ perceptions of the frontline and the firm
(e.g. price image, innovativeness). Similarly, other relevant interaction styles may be
identified and be worth exploring next to relational and transactional. For example, future
studies could look into adaptive interactions (Spiro andWeitz, 1990), where the service agents
proactively adjust their behaviors along the customer journey.

Second, although we used several store settings, research could delve into the fit of FLRs
with certain tasks or product types. For instance, an important yet unanswered question is
whether FLRs have an inherent fit with an interaction style and/or a task. This would yield
more in-depth insights into the contexts customers see as most suitable for using FLRs.

Third, we limited the customer journey to two stages. However, a journey may have more
than two touchpoints and stages and is often considered dynamic and nonlinear (Lemon and
Verhoef, 2016). Considering more and different touchpoints may update our knowledge of
where to place FLRs. Future work may examine customer perceptions towards FLRs, FLEs
and firms in (1) linear vs cyclical customer journeys, (2) lengthy vs short customer journey
stages and (3) longitudinal designs that allow studying how customers may adjust their
customer orientation perceptions towards FLRs over time, to list a few ideas.

Lastly, despite our carefully designed experiments, customers are more fully immersed in
a real-life experience, for instance when their negotiations include several back-and-forth
between the customer and the agent. Although we addressed this using multiple settings and
visuals, future studies could use field data for this purpose.
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Conclusion
The present research examines how the type of frontline agent (human or robotic) influences
customers’ perceptions of frontline agents’ customer orientation. Our theoretical
underpinning posits that customers arrive at their conclusions by cognizing frontline
agents’ competence and warmth. Optimal effects are accomplished by relational FLRs
deployed in the negotiation stage only or, consistently across stages.With the number of FLR
applications growing, much remains to be explored. Our fundamental efforts may set the
scene for future fieldwork.

Note

1. We thank an anonymous reviewer for making this point.
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