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Abstract

The effort of companies to deploy conversational
agents (CAs) for customer self-service has been re-
newed due to their recent technological improvements.
Despite their efficiency in processing recurring simple
customer inquiries, limited capabilities of CAs to han-
dle complex inquiries still lead to service failure and
unsatisfied customers. Therefore, we propose a hybrid
service recovery strategy with real-time handovers of
inquiries from CAs to human service agents (HSAs), if
CAs’ capabilities are exceeded. Following a Design
Science Research (DSR) approach, we present design
principles (DPs) for the inquiry handover scenario,
based on meta-requirements (MRs) derived from
literature and expert interviews. By evaluating the
DPs via prototype instantiation and process modula-
tion, the suitability and interdependence of CAs’ infor-
mation collection activities and information presen-
tation for handover could be verified.

1. Introduction

As customer satisfaction depends on service deli-
very features such as availability and accessibility,
organizations continuously generate service innova-
tions to meet customers’ high expectations in terms of
service quality [1, 2]. With advancing technology,
customer self-service has created opportunities to
make service processes more efficient, save costs with
reduced manual work and offer support at customers’
convenience [1, 3]. Recent improvements in artificial
intelligence, especially in machine learning (ML),
have revived companies’ efforts to adopt conversatio-
nal agents (CAs), e.g. chatbots, to elevate the intuition,
richness and simplicity of self-service interactions [4].
CAs’ capability to mimic human-to-human communi-
cation by autonomously interacting with humans via
natural language [5, 6] constitutes an effective means
to quickly provide engaging customer service irres-
pective of manual service operating hours [7].
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Despite their potential to improve availability and
accessibility, CAs are still bounded in handling custo-
mer inquiries [8, 9]. That is, CAs’ capabilities are
mostly restricted to retrieving fact-based, predefined
response types (e.g. FAQs) and processing recurring
data-intensive requests (e.g. change pickup location
for package) [10—12]. Requests that are more complex
(e.g. how or why questions) or linguistically ambi-
guous often exceed CAs’ problem-solving or language
understanding capacity, could trap customers in con-
versation loops and leave them unsatisfied with an un-
solved problem [13]. This experience may frustrate
customers’ expectations toward chat-based self-servi-
ce and lead to drop outs in the service process [11, 14].

Thus, scholars call for service recovery strategies
to compensate technological boundaries during ser-
vice delivery and avoid customer dissatisfaction [15—
17]. In this matter, previous research has focused on
CA-initiated repair strategies to avoid conversational
breakdown, ensure continuation of the dialog process
and successful outcome [18, 19]. Nevertheless, repair
attempts can fail repeatedly, customers’ requests can
be too complex for CAs to offer help or require hand-
ling by human service agents (HSAs) due to company
policies (e.g. reimbursements) [11, 20]. Consequently,
established fallback mechanisms that involve escala-
tion of requests to HSAs are relevant to avoid com-
plete service failures. However, to facilitate positive
customer experience and meet customers’ desire for
short resolution time, approaches are required to
assure real-time request processing by a HSA [19].
Therefore, instant chat-based handovers from auto-
matic to manual processing are crucial to recover from
CA failure. To realize this hybrid service recovery
strategy, the design has to consider the socio-technical
interplay of technology, processes and humans
(employees and customers) and goes beyond technical
system specifications [21-23]. To prevent customer
frustration and support HSAs, relevant information of
the CA-customer-interaction should be provided for
the handover so that service process steps and ques-
tions do not have to be repeated [13, 17]. Therefore,
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connected processes are required to promote seamless
handovers from CAs to HSAs [24, 25]. Moreover,
CAs have to be configured to systematically collect
information to present interim results to HSAs in a
comprehensible format [25]. Hence, the goal of
designing real-time inquiry handover as a CA service
recovery strategy is addressed with the following
research question: How to design the point of customer
inquiry handover between CAs and HSAs?

The paper is structured as follows: Section 2 add-
resses the state of literature regarding CAs and custo-
mer self-service. Subsequently, the applied Design
Science Research (DSR) approach is outlined. In Sec-
tion 4, design principles (DPs) are presented, based on
meta-requirements (MRs) from literature and expert
knowledge. Section 5 presents the results from expert
interviews to evaluate a DP-based mixed-fidelity
prototype and process model. Results, contributions
and limitations of the paper are discussed in Section 6.

2. Related work

2.1. Conversational agents

CAs are software systems, which interact with
humans via natural language (voice, text or both) [6,
26, 27]. Several terms (e.g. chatbot, dialog system,
cognitive assistant) are used to refer to CAs with
different communication modes, representations and
application contexts (general-purpose vs. domain-
specific) [26, 28]. Since the initial CA (ELIZA) [29],
technological advancements in ML and natural lan-
guage processing (NLP) have led to a significant
expansion of CAs’ capabilities [30]. In customer
service, CAs are primarily used to scale the provision
of efficient assistance (e.g. complaint management)
and information (e.g. for products) 24/7 to customers
in different contexts [10, 31]. As such, chatbots are
increasingly used as a text-based customer-facing
channel for service delivery [32, 33]. However, due to
the complexity of natural language conversations and
their basic model of human interlocutors, CAs still
have shortcomings in responding to a wide range of
topics and complex inquiries [13, 34]. Furthermore,
customers’ high expectations toward CAs’ conversa-
tional capabilities lead to breakdowns [35]. These
problems are related to deficiencies of the natural
language understanding and dialog management com-
ponents, which interpret input wrongly, hinder dialog
process (intent and/or entity detection) and prevent
information retrieval or action execution [19]. As a
result, customer requests are misinterpreted, answered
inappropriately (false positive) or issues remain un-
answered (false negative) [36]. Thus, a large number

of requests needs to be directly or eventually escalated
to employees [11].

In research, different approaches exist to overcome
CAs’ technical boundaries. On the one hand, users are
prompted to engage in conversational repair activities
by replying to CAs’ uncertainty expressions (with or
without alternatives) or rephrasing their input [18, 20].
On the other hand, employees are involved to avoid
breakdowns by selecting an appropriate answer from
CAs’ suggestions [12, 37]. Nevertheless, existing app-
roaches do not yet provide effective strategies for
escalating requests to HSAs, (1) for which repeated
repair attempts have failed or (2) which require
employee handling as an (interim) result of a con-
versation. For such cases, an adaption of fallback sol-
utions is needed where requests are deferred to em-
ployees. To avoid negative effects in terms of cust-
omer dissatisfaction due to additional waiting times,
these solutions should address the challenge of real-
time support [19]. The seamless handover of requests
from CAs to HSAs as a recovery strategy addresses
the suggestion in the literature of transferring requests
to employees, if CAs’ capacities are exceeded [12, 17,
32, 38].

2.2. Customer (self-)service

Companies aim to provide satisfying high quality
service to customers, while increasing the efficiency
and cost-effectiveness of service delivery. To ensure
this, the design of the nature of daily service encoun-
ters with customers is of particular relevance to com-
panies as they affect customer loyalty and conse-
quently firm profitability [39]. In the past, service
encounters were restricted to direct dyadic interactions
between customers and employees, which are charac-
terized by personalized and flexible service delivery
with immediate feedback and elements of emotio-
nality [39, 40]. With evolving technology, service
innovations have increased the range of service inter-
faces allowing companies to interact with customers
through HSAs, technology or a combination of both
(e.g. webpages, email, chat) [1, 41, 42]. This develop-
ment has led to a successive transformation of custo-
mer-company interactions from personal and dialog-
based to automated self-service [43]. Despite the
advantages of accessibility and availability, self-ser-
vice technologies are more standardized, less persona-
lized and less interactive compared to personal service
channels, which hamper value creation and customer
experience [3, 40]. To increase the effectiveness of
technology-infused self-service encounters in terms of
customer experience, service providers increasingly
deploy intelligent technology [8, 33]. With CAs’
capabilities to conduct intuitive human-like conver-
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sations, to elicit feelings of social presence, empathy
and personalization in customers, companies become
able to emulate the beneficial characteristics of
personal service encounters in self-service solutions
[9, 28, 44]. In addition, CA technology has enabled
companies to make service more efficient by reducing
the number of routine requests that need to be handled
by HSAs, while increasing the convenience of service
delivery for customers [3, 33, 40].

To fully take advantage of CAs and ensure high
quality service, scholars call to investigate conditions,
implications of and recovery strategies for service
failure [15-17]. This knowledge is especially im-
portant for the prevention of detrimental effects
connected to possible failures by CAs (e.g. for
complex inquiries), as customers’ satisfaction for
service encounters with self-service technology inter
alia depends on effective service recovery [45]. In this
regard, the involvement of HSAs can ensure customer
retention and avoid the abonnement of the self-service
channel [14]. Therefore, to realize an effective CA
service recovery strategy, service processes are
required that enable the integration of multiple service
interfaces [41]. Moreover, as satisfaction with the
outcome of service recovery depends on interaction-
and process-related factors [46, 47], a well-designed
process for the request handover is required to avoid
repetitive service delivery steps. This design should
promote effective and efficient processing by HSAs,
who take over inquiries from a CA in real-time.

3. Methodology

This paper presents a DSR project, which is struc-
tured in accordance to Hevner’s [48] three cycle view
(see Figure 1). By starting the relevance cycle, a rele-
vant real-world problem is identified that pertains to
the improvement of repair strategies involving request
escalation to HSAs to avoid CAs’ service failures
(Section 1 & 2, step 1). The derivation of MRs for the
design of and process for the customer inquiry
handover is achieved, on the one hand, by considering
domain specific knowledge of six experts with semi-
structured interviews (Section 4.2., step 2) [49]. The
interviewees (I) (age: 26-35; male: 4; female: 2), have
experience in handling product-, service-, or tech-
nology-related inquiries from external customers
and/or developing chatbot systems for the customer
service of different organizations. For the semi-
structured interviews, a guideline with three thematic
categories was developed: (1) work and service
processes, (2) CAs in service and (3) hybrid service.
The qualitative content analysis of the transcribed
interviews, which lasted 42 minutes on average, was
conducted with MAXQDA software according to

Mayring [50]. The iterative and open coding approach
was performed deductively and inductively by
defining (sub-)categories and corresponding coding
rules referring to literature (e.g. initial service
encounter, service recovery) and transcript content
(e.g. information gathering, timing of service
recovery). On the other hand, in the rigor cycle, MRs
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Figure 1. DSR three cycle view [48]

are derived from scientific literature (Section 4.1., step
3). In the design cycle, action and materiality-oriented
DPs according to Chandra et al. [51] addressing the
MRs are utilized to instantiate a mixed-fidelity
prototype and a BPMN-based service process for the
handover (Section 5.1., step 4). The two instantiations
are demonstrated to five experts (female: 2; male: 3;
age: 25-32) with experience in processing product-,
service-, or technology-related inquiries as an external
customer-facing service channel of different organiza-
tions (Section 5.1., step 5). By presenting both
instantiations to the experts, the validity of implemen-
ted DPs was assessed by focusing on (1) the depicted
CA's approach and the information presentation to
assist HSAs in taking over an inquiry as well as (2) the
process step sequence. For the evaluation (Section
5.2., step 6), semi-structured interviews were conduc-
ted with the same group of experts [49]. The inter-
views lasted 28 minutes on average and covered
questions on the utility and suitability of the presented
instantiations and underlying DPs. The content ana-
lysis was performed with a deductive coding approach
utilizing MAXQDA [50]. The rigor cycle (step 7) is
closed by adding prescriptive knowledge of form and
function to literature, which contribute to a “theory of
design and action” (Section 6) [52].

4. Design requirements and principles

Customers’ evaluation of the outcome of a service
recovery (e.g. rectification) depends on interactional
and procedural factors [46, 47]. These factors encom-
pass communication with and treatment of customers
(interactional) as well as process execution for the
recovery (procedural) [47]. The identification of rele-
vant insights from theory and practice was structured
with the (1) initial service encounter and (2) service
recovery phase regarding interactional and procedural
factors [46]. As a result, a set of MRs, constituting the
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basis for the DPs, was derived by drawing on literature
(L-MR) and practical knowledge (P-MR) from experts
in the field of customer service operations.

4.1. Meta-requirements from literature

Initial service encounter: For the service encoun-
ter, customer satisfaction with technology-infused
self-service channels depends on the responses to their
needs and requests as well as the avoidance of sys-
tems’ unprompted actions [45, 53]. Thus, CAs should
understand intentions or problems of customers to pro-
vide suitable assistance or solutions (L-MRI1.1) [18,
32]. The identification and handling of inquiries
should be addressed by maintaining a conversation
with the customer that has the character of a natural
dialogue (L-MR1.2) [31, 54]. During this conversa-
tion, the CA needs to be capable of interpreting
customers’ intentions by considering both the indivi-
dual messages and the overall interaction context (L-
MR1.3) [55]. In addition, the CA should prompt cus-
tomers with questions to provide more details, if the
inquiry is missing relevant information (L-MR1.4)
[20, 56]. To converse via natural language, CAs need
robust NLP capacity to automatically analyze input
and generate adequate answers [5, 11, 19] (L-MR1.5).
L-MR1: CA needs to interpret messages and inter-
action context to understand the inquiry, while
conversing with a customer.

Service recovery: For service recovery, customer
satisfaction depends on the response to a service fai-
lure [45, 53]. Therefore, the CA should actively initi-
ate handovers, if an inquiry exceeds the linguistic or
problem-solving capabilities during customer inter-
action (L-MR2.1) [20, 38]. The CA needs to be aware
of the service delivery process and monitor the status
in order to anticipate service failure incidents (L-
MR2.2) [13]. L-MR2: CA needs to respond to a failure
by actively initiating the handover. CAs deliver ser-
vice in real-time, which means that the reason for a
service failure cannot be analyzed prior to the incident
[57]. Accordingly, the CA should identify relevant
information during customer interaction to make
corresponding data entries accessible from business
applications (e.g. on product or customer) [28, 58]
after the handover (L-MR3.2). L-MR3: CA needs to
identify supplementary data available from business
applications for the recovery.

4.2. Meta-requirements from expert
interviews

Initial service encounter: During the initial service
encounter, an important perquisite for CAs constitutes

the preparation of the handover by systematically
gathering information (I1, 13). In this context, the CA
should attempt to comprehend and categorize the
concern or question of the customer during the
conversation to determine further steps (11, 13, 14, 16)
(P-MR1.1). Furthermore, CAs’ capability to
understand the context in a longer conversation is
fundamental (I3, I5, 16) (P-MR1.2), since customers
require varying time amounts to formulate the core of
their request (12). P-MR1: CA needs to comprehend
and categorize an inquiry by capturing the
conversational context. The documentation of inap-
propriate or incorrect information that makes further
processing by HSAs cumbersome must be avoided (11,
13). Thus, the CA should differentiate between
valuable and irrelevant content (I4) (P-MR2.1).
Accordingly, the CA should actively pose a set of
relevant questions (I5). If there are ambiguities,
follow-up questions need to be asked. The questions
should be precise and their intentions have to be
transparent to the customer to receive applicable
information (I1, I6) (P-MR2.2). P-MR2: CA needs to
pose initial and follow-up questions for ambiguous
input and convey their intention to determine relevant
information. The CA should encourage customers to
describe the problem to determine its content (I3) (P-
MR3.1). Doing this, CAs’ behavior should be
characterized by polite and goal-directed behavior (no
double questions) (I5), to maintain customers’
satisfaction and willingness to cooperate (I1, 12) (P-
MR2.3). P-MR3: CA needs to act politely and goal
determined to maintain customer’s satisfaction.
Service recovery: In general, a CA should enable
customers to forward their requests to a HSA at any
time during the interaction (I1, 12, 13, 14, 16) (P-
MRA4.1). In addition, a complete abortion caused by
CAs’ technical boundaries should be prevented to
offer handovers as a service recovery (16) (P-MR4.2).
P-MR4: CA should offer handover options throughout
interaction and prevent customer abortion before
handover. The initiation of the recovery by the CA
should base on different parameters. The inquiry
handover should be introduced by the CA, if a certain
amount of time (12, 14) or a maximum number of failed
attempts in the form of questions or propositions (e.g.
three (I1, I5) has been reached (13,14, IS5, 16) (P-
MRS5.1). Therefore, the CA needs to register malfunc-
tioning conversations caused by misguiding questions
and unfitting solution proposals (12, 14, 16) (P-MRS5.2).
P-MR5: CA needs to register misleading questions
and solution proposals to initiate handovers adhering
to defined limits of time and/or unsuitable proposi-
tions. A HSA should be forewarned by the system to
prepare the continuation of the inquiry processing to
realize an efficient real-time handover without delays
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(I3, 16). Once a recovery has to be initiated by the CA,
essential and available information extracted from the
interaction between CA and customer should be
compiled for the HSA (I1, 13) (P-MR®6.1). In addition,
the CA should verify and supplement information
from the conversation by accessing databases (14, 16)
(P-MR6.2). The arrangement of visualized infor-
mation needs to be standardized and concise so that
HSAs can see the core elements of the request at a
glance — in resemblance to a ticket system (I1, I3)
(P-MR6.3). P-MRG6: The presentation of information
from the interaction and databases should be
standardized and concise. For a workable information
presentation, the determined cause of the request
needs to be provided (e.g. problem/complaint, product
order) (I1, I3, I5) (P-MR7.1). Furthermore, the
identification of the inquirer and/or object of inquiry
should be presented (11, 13, 16) (P-MR?7.2). In addition,
details referring to solution attempts by the CA (I1,
12), documentation and short description of the
conversation (I1) as well as a recommendation for a
solution (I2, 14) should be generated. Moreover,
applicable data from business applications, such as
known errors and past decisions (I3, 14, I5), should be
included in the inquiry summary (P-MR7.3). P-MR7:
The information presentation should capture cause of
request, inquirer or object of inquiry, documentation
of the interaction, supplementing database entries and
recommendation.

4.3. Design principles for inquiry handovers

Based on the MRs, five DPs are defined. The DPs
are of the types form and function with substantial
properties, capturing prescriptive knowledge to
generate solutions for a hybrid service recovery
strategy with real-time handovers from CAs to HSAs
[59]. Following a supportive research approach [60],
ten MRs were elicited. Three MRs emerged through

knowledge from literature, seven MRs were obtained
through interviews. The MRs and corresponding DPs
are organized according to two categories, which
emerged through the deductive-inductive coding
process: (1) information collection and (2) information
transfer (see Figure 2).

Information collection: The collection of
information is a prerequisite for efficient inquiry
handovers. Thus, the CA should be capable of tracking
the inquiry processing progress and understanding
individual messages and the context of the interaction
to initiate the transfer in a suitable moment (DPI).
HSAs require an information basis to continue the
processing of a transferred inquiry in real-time. Thus,
to gather relevant content and avoid the transfer of
incorrect information, the interaction between
customer and CA should be sustained by the ability of
the CA to categorize the inquiry type (e.g. complaint)
to subsequently generate suitable questions step-
by-step (DP2). To avoid service failure during the
initial service encounter, the CA should be able to
avoid conversational breakdowns before inquiry
handover and maintain customers’ satisfaction and
willingness to cooperate by transparently revealing
incomprehension of input as well as enabling
handovers upon customer request throughout the
process (DP3).

Information transfer: The prevention of service
failures requires the capability of a CA to proactively
initiate inquiry handovers to a HSA, if technological
boundaries have been reached. This handover initia-
tion should base on adequate predefined parameters
(DP4). For the service recovery by HSAs in real-time,
the presentation of relevant information is a
fundamental prerequisite. This information should be
extracted, both, from the interaction with the customer
and suitable databases. The presentation needs to be
clearly structured and in a workable format (DPS5).
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5. Evaluation

5.1. Demonstration

The demonstration of the instantiated DPs was
achieved with a mixed-fidelity prototype and a
BPMN-based process depiction addressing interactio-
nal and procedural aspects of the inquiry handover.
The web-based proof-of-concept realized with HTML,
CSS and JavaScript shows a script-based and chrono-
logical sequence of an interaction between customer
and CA. The exemplary dialog was conceptualized
with experts’ descriptions of complaint inquiries,
which exceed CAs’ problem-solving capabilities. The
prototype displayed messages in a chat window
(Figure 3 left side for an excerpt) beginning with the
first contact and ending with the initiation of a
handover to a HSA (DP3 & 4). In addition to the con-

Customer-CA interaction Information presentation

~  Customer verification
U Clicnt number: 352234 =
Name: Alex Maxwell

[ Object of inquiry
Aticle: Watch GTX 67
Article no.: 45233
Category: wristwatch - male
What's not to understand? The watch is not Category of inquiry
completely broken, but stops working sporadically. Category: Complaint
This is particularly annoying with a newly Date of purchase: 08-01-2020
purchased watch. Reason: undetermined
Status of inquiry
Status: unsolved
No. Solution proposals: 3 )

Excuse me. | could not understand the
reason for the complaint.

DP3 &4

sda

I'm sorry. | could not categorize the reason
for the complaint. I'l refer you to an

employee to solve your inquiry. Is that ok? Customer request - Handover

v Status: yes
Recommendation for solution
Collect more data on the reason for complaint

Keywords

: broken

s: No
Inguiries for object: No

Figure 3. Web-based proof-of-concept

versational sequence, compiled information for the
handover, gathered from the exemplary interaction
and conceivable databases, is displayed (DP5) (Figure
3 right side). The process model with BPMN shows
the individual steps of the initial service encounter and
service recovery (see Figure 4). In line with the DPs,
the customer has the option to abort the CA interaction
and request a handover throughout the process (DP3).
The information acquired from the customer (DP1 &
2) is aggregated and supplemented with database
entries to collect information for the handover (DP5).
The handover is actively initiated, if more than three
unfitting solutions have been proposed by the CA
(DP4).

In order to verify the validity of the DPs, experts in
customer service request handling watched the exem-
plary dialog, assessed the extracted information and
depiction of the process. In general, the experts eva-
luated the instantiated DPs as suitable and applicable.
Concerning DP1, the prototype showed an exemplary
level of speech comprehension and dialog flow, which
was rated as accurate and adequate. For the systematic

collection of information (DP2), the experts consi-
dered the procedure of specifying and identifying a
category of an incoming inquiry as efficient and
appropriate. With regard to DP3, the experts agreed
that the CA has to maintain the interaction with custo-
mers in order to extract substantive information from
the conversation before the handover. The ability and
procedure of the CA to actively initiate handovers
were addressed regarding DP4. Experts stated that the
faster a handover is triggered in the event of problems,
the better. In accordance with the prototype, it was
confirmed that the number of proposed unsuitable
solutions by the CA constitutes a functional threshold
for the initiation of a handover. Lastly, the experts eva-
luated the compilation and visualization of infor-
mation. The prototype displayed following items:
identification of the inquirer and/or object of inquiry,
inquiry category and content, number of processing
attempts, recommendation for continuation, keywords
and conversation, historical database entries about the
inquirer and/or object of inquiry. These items were
rated to be both useful and helpful to instantly proceed
after the handover (DP5).

5.2. Expert assessment

The experts considered the process sequence to be
useful and practicable in order to facilitate HSAs in
processing an inquiry after a real-time handover from
a CA. In accordance to the prototypical CA interaction
that manifest the modelled process steps, the experts
validated the interdependence of CAs’ information
collection activities and information presentation for
the process continuation by HSAs. Regarding DP1, the
experts emphasized the importance of a solid under-
standing of language so that a request can be partially
prepared for HSAs before handover. The CA's
approach to systematically collect information was
discussed to address DP2. Experts perceived the
ability of the CA to identify the category of an inquiry
as highly relevant. This capability enables the CA to
subsequently pose relevant inquiry-specific questions.
One expert expressed: “It makes sense to approach the
problem step by step. If the CA knows what the
inquiry is about, it can ask specific questions. Often
only then you get the really important information.”
As a limitation, it was mentioned that inquiries can be
ambiguous comprising several intentions, which
complicates definite category allocation. As a result, a
CA could develop the dialogue in the wrong direction
from the start and incorrectly classify information.
Therefore, CAs’ capability for adaptive interaction
and reassurance regarding customers’ intentions is
important in order to gather information through
suitable questions. With regard to DP3, transparency
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Figure 4. BPMN-based handover process with DP annotations

of behavior in terms of CA’s feedback to customers
concerning input processing problems is considered
crucial to support customers’ technology acceptance.
One of the experts stated: the CA should “describe,
[...] in which situation it is currently, whether it can
proceed solving the problem or still has problems.”
The CA’s request of customers to supplement or
reformulate their input is helpful for maintaining the
conversation. However, despite the relevance of
transparent behavior, the CA should not repeatedly
explain its shortcomings in detail to avoid customer
frustration. The experts consider the option for
customers to request a HSA, regardless of the service
process stage, as mandatory to avoid customers’
feeling of being dependent on the CA. In contrast to
the presented process steps and prototype, one expert
emphasized that customers who request a handover
should be obliged to provide a minimum set of
information (e.g. process number) to facilitate HSAs
in continuing the inquiry processing and save valuable
time. In addition, experts emphasized that structural
changes need to be implemented to avoid overstressed
HSAs and excessive rates of requested handovers from
customers. Accordingly, one expert expressed that “if
capacities are limited, it makes sense not to offer the
possibility of a handover from the beginning, as
otherwise the employees could be strained.” The
approach of CAs’ initiation of handovers was
discussed with respect to DP4. For the evaluated
instantiation, the threshold was set at three failed
attempts before the CA triggered the handover. This
number was rated to be too high by two experts
considering customers’ patience. The specification of
the threshold was determined to be use-case- and
customer-specific and should not merely base on
“human-oriented experience values” regarding inquiry
processing standards. The exceedance of time limits as
a threshold for handover initiation was considered as
inappropriate, because the duration for an initial

service encounter depends on customers’ ability to
engage with technology and communicate their inten-
tion. Regarding the format and types of information
for the handover (DP5), the experts considered the
presentation as valuable. One expert said that the
"information was presented in a well-structured way".
For the majority of experts, the most important infor-
mation constitutes the identification of the inquirer
and/or object and the content of the request. Parti-
cularly, two experts positively evaluated the summary
of the conversation with keywords. The information
presentation was assessed to facilitate the continuation
of inquiry processing, as it allows more targeted
questions and time saving searching for suitable
information. The preparation of database entries is
useful and offers the possibility to personalize the
interaction with the customer. However, the overall
applicability of database entries depends on the usage
context and suitability of displaying historical data.

6. Discussion and conclusion

The objective of the paper was to develop a hybrid
service recovery strategy for CAs in customer service.
In line with companies’ endeavor to increase efficien-
cy of customer service with self-service technology by
simultaneously reducing customers’ dissatisfaction
with CAs [1, 9], we present initial design knowledge
for real-time handovers to HSAs, which are initiated
before CAs’ service failure. The prescriptive design
knowledge provides a solution to effectively and in-
stantly escalate requests, if (1) CA-initiated repair
attempts in collaboration with customers have failed
or (2) they require HSA handling (e.g. due to company
policies). The derived DPs embrace resource-friendly
inquiry processing by considering, both, requirements
for CA-customer interaction and the compilation of
suitable information concerning the handover.
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The results of the evaluation confirm the suitability
of the applied DPs in the instantiated prototype and
process model. Overall, experts stated a positive per-
ception toward the hybrid approach to execute service
recoveries. They affirmed that efficient handovers re-
quire a concise compilation of critical and manageable
information from the customer-CA interaction and
associated databases for a seamless continuation of
inquiry processing. The evaluation has further shown
that the proposed process steps are applicable.
However, the implementation requires a substantial
restructuring of service processes to ensure the avai-
lability of HSAs for real-time handovers, while taking
into account their time and mental capacities. Experts
further emphasized the importance of a context-
specific determination of parameters and information
items for the handover. Thus, the threshold for pro-
active handover initiations by CAs should comprise
multiple data points from the customer-CA interaction
covering aspects of time and CAs’ solution or repair
attempts.

With the presented MRs, DPs and instantiations,
theoretical and practical contributions are provided.
We contribute prescriptive knowledge about form and
function with an initial set of design principles for
research to guide the interlocking of CAs and HSAs to
improve service recoveries, which incorporate request
escalation [13, 19]. We also contribute to service
literature by addressing the identified need in literature
for improved service recovery strategies for CAs
involving HSAs [12, 13, 17, 32, 38]. Established
fallbacks involving request escalation are extended by
providing a holistic service recovery strategy for CAs,
addressing the challenge to provide real-time support
and incorporating valuable insights from theory and
experts in the field of customer service. With regard to
practice, the DPs constitute a deployable design blue-
print for organizations that aim to implement or
improve service recovery strategies for CAs. This can
serve to invoke, both, short resolution time for
customers and support for HSAs to seamlessly
continue processing inquiries after the handover.
Apart from the promising results, there are some
limitations to consider. The gathering of practical MRs
and evaluation are limited to two independent samples
of experts with a restricted demographic diversity. The
insights are confined to their experience in handling
inquiries representing customer-company encounters.
However, following an iterative approach, further
instantiations in future design cycles, will potentially
generate supplementary practical knowledge. To
enrich the nascent state of scientific knowledge, in
future research the presented solution should be
investigated in the application context and compared
with existing market solutions that facilitate handovers

from CAs to HSAs. Furthermore, the DPs should be
implemented in a functional prototype to gain further
insights about the applicability of the process steps and
improvements of the artefact to the operational
environment. Perceptions of employees regarding the
usefulness of presented information need to be
investigated in real-world usage scenarios. In this
regard, mechanisms of an alert system should be
developed and investigated addressing aspects of time
and function to warn employees about upcoming
handovers. The perspective of customers should also
be addressed to assess the effect of real-time
handovers on their satisfaction. Furthermore, future
research should address the restructuring of service
processes to integrate multiple service interfaces (CA
and HSA) for effective service delivery and recovery.
Lastly, the generalizability of the design should be
validated for related service contexts such as intra-
organizational service encounters (e.g. IT-helpdesk).
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