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Introduction 1

1 Introduction

The present cumulative thesis examines the application of chatbots at digital workplaces in business

contexts to support the employees in their daily work under the influence of the ongoing digitalization.

The first chapter introduces the research conducted.

Section 1.1 outlines the motivation for the research by describing the current influence of digitalization

on daily business work and pointing out how chatbots can be used to tackle existing and emerging

problems. The derivable research gaps and the relevance of the research thesis are also presented.

Section 1.2 explains the research aim. In doing so, research questions were derived that guide the three

research complexes of the thesis. Furthermore, the intended contributions of the thesis to science and

practice are briefly outlined.

Section 1.3 details the positioning of the thesis and the applied research design. The positioning is

described both from the thematic perspective, based on the research domains investigated, and from

the scientific perspective. For the latter, the scientific methods and theories used and their interplay are
pointed out.

Section 1.4 presents the overarching structure of the thesis. The content of each chapter is briefly

described, and a short overview of the seven research studies used for this cumulative thesis is given.



2 Introduction

1.1 Motivation

“The design of workplaces has always been in the focus of operational practice and science.”

 (Günther 2017, p. 861)

Concerning this, in recent years, the use of new information technologies and application systems as a

result of the progressive digitalization of the economy in general has strongly influenced enterprises and
the way employees work. In taking advantage of the new opportunities, many tasks have become

automated, thus supporting and relieving employees in their daily work and resulting in improved work

practices and work quality. The application of innovative digital technologies is thus shaping the future

digital office workplace increasingly digital (Byström et al. 2017; Klaffke 2016; Köffer 2015;

Köffer/Urbach 2016; White 2012). Existing established paper-based ways of working are changing or

disappearing, and new forms of digital collaboration or office and working structures are emerging, which

affects almost every employee in all areas of a company. White-collar workers in particular are affected

in the digital business workplace. In fact, employees almost demand the workplace use of new
innovative digital technologies, which they know from private use, to enhance the quality of the work

environment and the work itself (Byström et al. 2017; Klaffke 2016; Klaffke/Reinheimer 2016; Köffer

2015; Köffer/Urbach 2016; Lestarini et al. 2015; Urbach/Ahlemann 2016; White 2012). In addition, a

second “megatrend” should be considered, which is the distribution of messaging services in companies

for task completion, communication, or collaboration among employees in day-to-day business

(Gentsch 2018; Klopfenstein et al. 2017). The resulting way of working – increasingly independent of

location and terminal devices – is playing a key role in shaping the new digital office workplace. This
involves using the same application system and information to perform work, regardless of the location,

e.g., in the office, on the road, or from home (Byström et al. 2017; Günther 2017). Due to the COVID-19

pandemic, there are indications that this trend will continue in the future, so that video meetings,

collaboration tools, and messaging services will become even more relevant for companies in the future

(Umbs 2020). However, on the downside of using more and more innovative and smart digital

technologies for daily work tasks, the acquisition of information and the execution of tasks in specific,

and daily work in general is becoming obstructed. Due to the increasing number of channels and

application systems, as well as the information and data sources they require, the danger of information
or application overload arises for employees. Instead of improving daily work and supporting employees

in a targeted manner, the situation leads to a cumbersome effort to search for, edit, use, and share

information, which negatively affects employees’ productivity (Carayannopoulos 2018; Lebeuf et al.

2017; Russell 2012; White 2012). In addition, the demand for low-threshold access to systems and ease

of use is increasing due to continuous development and the consistent user-centric design of available

devices and applications. From the employee perspective, this means that not only must employees be

able to handle the variety of systems, which often involves training, but that the use of the correct

systems must be decided individually depending on the respective goal or task. This means that media
competence is becoming increasingly important (Günther 2017; Köffer/Urbach 2016).
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To address the problems and changing requirements of the digitalization of work, modern individual

user-centered application systems tailored to tasks are needed to support employees in their work in a

targeted manner or to provide digital assistance (Botthof 2015; Klaffke/Reinheimer 2016; Richter et al.

2018; Senderek/Geisler 2015; Urbach/Ahlemann 2016). In general, technological advances, particularly

in machine learning and natural language processing, have an impact on these new ways of working

and the individual support of employees (Davenport/Kirby 2016; Diederich et al. 2020). Specifically,
recent studies have suggested that user-centric information systems (IS) should be provided to support

employees individually and in a targeted manner. In addition, GARTNER (2017) forecasts personal

assistants as an emerging technology that will be used by the majority of workers within five to ten years.

Therefore, they should leverage the increasingly available messaging services, thus facilitating

day-to-day business operations. In particular, chatbots or conversational systems as new and intuitive

forms of human-computer interfaces have become the focus for future workplace design to support

employees in their daily work (Følstad/Brandtzæg 2017; Reshmi/Balakrishnan 2016). Even though the

technology has existed for a long time, e.g., the first instantiations were developed in the 1960s
(Weizenbaum 1966) and 1990s (Wallace 2009), current technological advances in artificial intelligence

(AI), natural language processing (NLP), and computing resources are giving it a new rise (Dale 2016;

Stucki et al. 2018). It has been shown that chatbots are a promising information system because users

can control them or the (enterprise) systems behind them without prior training due to their intuitive,

natural, and human-like capabilities. Instead of learning extensive and complex user interfaces, users

should ideally be able to write or speak their needs based on dialog and independent of specific phrases.

Consequently, the chatbot adapts itself to the user’s needs and executes the corresponding business
functions, provides the desired information, or assists the user in another way (Aquino 2012;

Carayannopoulos 2018; Følstad/Brandtzæg 2017; Reshmi/Balakrishnan 2016; Schäffner 2017;

Schonschek 2017). Therefore, chatbots are integrated into existing communication channels and/or

interfaces and into existing application systems of the business system landscape via interfaces instead

of introducing an additional application for users (Klopfenstein et al. 2017). Chatbots should therefore

reduce service costs and handle multiple user inquiries at the same time, 24 hours a day, and

independent of the availability of human resources (Ranoliya et al. 2017). Process automation is

provided as chatbots are answering questions on their own, especially in customer support scenarios
(Gnewuch et al. 2017), so that overall systems become more user-centered and the quality of work

improves. Notably, the human-like and natural design should contribute to a positive user perception

and service experience and create the feeling of personal contact despite interacting with an application

system (Diederich et al. 2019a).

Although science and practitioners assume that chatbots can influence employees’ productivity

positively, the technology itself is still in the early stages of development. Even though dialog-based

systems (e.g., Amazon’s Alexa or Ikea’s Anna) are popular among consumers, chatbots are currently

not commonly used in enterprises for workplace support, and corresponding application areas are

lacking (Bott 2017; Korenziowski 2017). Particularly, in customer-oriented areas, such as customer

service, sales, or financial advising, chatbots have already demonstrated that they can produce positive
effects, which is an indication of the presumed potential to support employees in their daily work or the

collaboration between employees (Gnewuch et al. 2017; Strehlitz 2017; Stucki et al. 2018). However,
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besides the currently common application of chatbots in customer service or employee support

scenarios, the scientific knowledge base is still limited in terms of the application of chatbots for daily

work tasks (e.g., business processes and transactions), day-to-day organization, or supporting

employees. Existing studies focus mostly on the application area of information acquisition (e.g.,

Carayannopoulos 2018; Reshmi/Balakrishnan 2016) or general design aspects such as

anthropomorphism, gender, or response behavior (e.g., Diederich et al. 2020; Feine et al. 2019a;
Go/Sundar 2019). Additionally, the studies often only focus on particular use cases and design

corresponding chatbots without detailing underlying requirements. However, this current research is

related neither to the professional workplace (and would have to be transferred) nor to the enterprise or

business domain. Consequently, the advantages of using chatbots in an enterprise context have

received little attention in academic research to date and remain an area of interest, although chatbots

or conversational agents are already considered by scientific research for diverse areas of research.

Thus, an overarching and accepted role of chatbots at the digital office workplace in business contexts

is also missing (Zamora 2017a). Herein lies the research gap: the application of chatbots at the digital
workplace in businesses to support employees in their daily work. This is problematic for three reasons.

First, the already recognized potentials of chatbots cannot be transferred to process applications as they

occur in the workplace nowadays. Therefore, chatbot research remains isolated and difficult to apply in

a generalized way by businesses. Second, the current chatbot research does not reflect actual daily

working situations. Consequently, the integration of chatbots in the workplace and the utilization of

previous findings are further hindered, as companies can only assume what the impact will be. Third,

the success of chatbot projects largely depends on the users. As users only work with natural language
user interfaces, these must, without exception, also be suitable for business applications, which also

has an impact on the application possibilities and the corresponding chatbot design. Therefore, the

application of chatbots to support employees during their daily work at the digital business workplace is

the focus of this cumulative doctoral thesis. The resulting research objectives formulated using the

research questions are presented in the following section.

1.2 Research Aim

Based on the present situation in business driven by the ongoing digitalization, the overarching goal of

this cumulative thesis is to address the support and assistance of employees during their work

influenced by the digital transformation. In specific, the research aim is to holistically investigate the

application and utilization of chatbots to support employees at the digital business workplace from an

enterprise perspective. Accordingly, it is necessary to investigate both application possibilities and the
general framework to provide design principles and recommendations for successful chatbot adoption.

Thus, the aim of the thesis is furthermore to create a basis for chatbot development in digital workplace

contexts. The work is intended to have high practical relevance by considering actual company

processes and specifics as the starting basis and by outlining the results in such a way that they can be

used by companies without neglecting the scientific-methodical foundation. Therefore, based on this

research aim, three research complexes are successively addressed to ensure the holistic investigation
of the problem domain. For each research complex, meta research questions (MRQi) are formulated.
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According to the individual research studies conducted in the three research complexes, the meta

research questions are refined in Section 3 to address each respective research contribution before

answering them in Section 4 based on the thesis findings.

In order to provide a solid foundation for the whole thesis, it is necessary to survey the current scientific

knowledge base and current practice situation on chatbot applications for digital workplaces. Therefore,

in research complex A the state of art and practice is analyzed in order to identify starting points for

chatbot development at the digital workplace and to confirm the research relevance of the overarching

research project [MRQ1]. For this purpose, the state of the art must be analyzed to systematize the
research area and to determine open research questions or gaps [MRQ1.1]. Accordingly, it is necessary

to identify viable application areas on which the design studies of research complex B can build

[MRQ1.2]. Furthermore, it should be investigated which objectives are pursued to justify the application

and to be able to take these into account in the design recommendations [MRQ1.3]. Lastly, the factors

influencing a chatbot operation and the associated challenges must be considered so that they can be

taken into account, especially in practical operations [MRQ1.4]. Based on these four sub-meta research

questions, a holistic and scientifically grounded starting basis for research complexes B and C can be

created. Consequently, in Study I a structured literature review is conducted (Meyer von Wolff et al.
2019a). Grounding on this knowledge, both the scientific literature and a qualitative expert interview

study are used to determine viable application areas and the objectives of chatbot applications in Study I

(Meyer von Wolff et al. 2019a) and Study II (Meyer von Wolff et al. 2020a). Study III examines the

influencing factors and challenges for chatbots at digital workplaces (Meyer von Wolff et al. 2021b).

Therefore, the following research questions guide research complex A and the respective three research

studies (see Table 1).

Research Complex A: State of the Art and Practice on Chatbots at Digital Workplaces

MRQ1 How do science and practice contribute to the application of chatbots at the digital workplace?

MRQ1.1 What is the state of the art on chatbots for digital workplaces?

MRQ1.2 Which application areas are viable for chatbots at digital workplaces?

MRQ1.3 Which objectives are associated with a chatbot application at digital workplaces?

MRQ1.4 Which constraints exist for the application of chatbots at digital workplaces?

Table 1 Research Questions of Research Complex A

Based on research complex A, research complex B addresses actual applications of chatbots at the

digital workplace. Therefore, the overarching meta research questions focus on the design of chatbots
in business contexts [MRQ2]. To provide design recommendations and principles, it is necessary as a

first step to derive design requirements for chatbots at the digital workplace [MRQ2.1]. Based on these

requirements, respective chatbots can be developed and implemented. Furthermore, the application

must be evaluated from two perspectives. First, as chatbots should assist and support employees, it is

important to include users’ perspectives to measure their acceptance and meet their expectations

[MRQ2.2]. Second, as economic factors in particular play a role for companies, the business value of

chatbots must be considered [MRQ2.3]. Lastly, for the results to be usable in future studies or

independently of a respective company or business task, it is necessary to generalize them [MRQ2.4].
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Consequently, to address research complex B, Study IV provides technical and content-related

requirements for chatbots (Meyer von Wolff et al. 2020b). Study V builds upon them and, in particular,

analyzes the users' perspective for IT-support chatbots (Meyer von Wolff et al. 2020d). The study also

serves as a pre-test of certain design decisions of Study VI. Study VI combines the individual research,

by designing a process-based chatbot for a business process at the digital workplace, evaluating it from

the perspective of both users and business, and documenting the knowledge in a generalized nascent
design theory (Meyer von Wolff et al. Forthcoming). Therefore, the following research questions guide

research complex B and the respective three research studies (see Table 2).

Research Complex B: Design of Chatbot Applications for the Digital Workplace

MRQ2 How should chatbots in the business context be designed?

MRQ2.1 Which design requirements exist for chatbots at digital workplaces?

MRQ2.2 How do users assess the application of chatbots at digital workplaces?

MRQ2.3 What is the business value of chatbots at digital workplaces?

MRQ2.4 How to generalize the design knowledge?

Table 2 Research Questions of Research Complex B

Lastly, research complex C addresses the problem of missing practice-focused and

enterprise-applicable guidelines for chatbot introduction and operation. In particular, the support of

practice in chatbot projects is the basis of this research area [MRQ3]. On one hand, it is important to

examine how current existing scientific findings can be used in a targeted manner for chatbot projects

in businesses, as this research is often divided due to the individual research contributions in the

scientific knowledge base [MRQ3.1]. On the other hand, support should be provided in the form of
recommended actions or project structure plans to provide applicable recommendations for chatbot

deployment in companies that cover the entire life cycle of the chatbot [MRQ3.2]. Consequently, in Study

VII an applicable project structure plan in the form of a procedure model for chatbot projects based on

the knowledge of Studies I-VI and the scientific knowledge base is designed (Meyer von Wolff et al.

2022a). Therefore, the research questions in Table 3 guide research complex C.

Research Complex C: Chatbot Development, Introduction, and Operation in Business

MRQ3 How can practice be supported purposefully in chatbot projects?

MRQ3.1 How can scientific results be used to guide chatbot projects in businesses?

MRQ3.2 How should practice-oriented chatbot projects in businesses be structured?

Table 3 Research Questions of Research Complex C

Hence, the entire research project documented in this thesis aims at providing several contributions to

science and practice based on three research complexes and the research questions they answer.

Thus, grounded on both explanatory-based and design-oriented research studies, the thesis makes the

following contributions (see Table 4).
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Contribution to Science Contribution to Practice
§ Systematization of the research field [MRQ1.1]

§ Identify scientifically- and empirically-founded
application areas for chatbots at the digital workplace
[MRQ1.2]

§ Determine scientifically- and empirically-founded
objectives for chatbot applications at the digital
workplace [MRQ1.3]

§ Determine empirically-founded influencing factors and
challenges of chatbot applications at the digital
workplace [MRQ1.4]

§ Identify application-related, domain-specific, and
(information) technical requirements, prerequisites,
and framework conditions for chatbots at the digital
workplace [MRQ2.1]

§ Demonstrate evaluation approaches for chatbots from
the perspective of both users and business [MRQ2.2-3]

§ Establish scientific design recommendations and
design principles for chatbots at the digital workplace
[MRQ2.4]

§ Derive  a guideline for practical use to make scientific
results on chatbots for digital workplaces operational by
businesses [MRQ3.1-2].

§ Survey the application of chatbots at digital workplaces
scientifically and holistically while addressing the
organizational perspective [MRQ1-3]

§ Derive further research questions and starting points
for future research [MRQ1-3]

§ Show current concepts and implementations of
chatbots for the digital workplace [MRQ1.1]

§ Identify scientifically- and empirically-founded
application areas for chatbots at the digital workplace
[MRQ1.2]

§ Determine scientifically- and empirically-founded
objectives for chatbot applications at the digital
workplace [MRQ1.3]

§ Determine empirically-founded influencing factors and
challenges of chatbot applications at the digital
workplace [MRQ1.4]

§ Point out design recommendations and design
principles for chatbots at the digital workplace [MRQ2.4]

§ Identify benefits and limitations of chatbots at the digital
workplace from the perspective of both users and
business [MRQ2.2-3]

§ Construct  a chatbot procedure model to guide
businesses in chatbot projects during the whole chatbots’
lifecycle [MRQ3.1-2]

§ Examine the application of chatbots at digital
workplaces scientifically and holistically while
preparing the results in a way that is applicable in
practice [MRQ1-3]

Table 4 Thesis’ Contributions to Science and Practice

1.3 Positioning of the Thesis and Applied Research Design

As outlined in the motivation section, driven by the ongoing digitalization of work and businesses and

the resulting implications and challenges, the overall thesis addresses the intersection between the

research domains of digital assistance systems and the corporate context during digitalization

(Klaffke/Reinheimer 2016; Richter et al. 2018). Thus, the research is positioned in the design-oriented

business information systems domain with a clear practice focus (Österle et al. 2010). In specific, the

thesis addresses the application of chatbots at digital workplaces.

From the economic perspective, the research thesis deals with the changes in daily work due to ongoing

digitalization and addresses the resulting problems, particularly related to employees. The requirements

of businesses and their processes should thereby be addressed by innovative IT-artifacts. From the
technical perspective, chatbots have emerged as a new user-centric application system enabling

intuitive use via a natural dialog. Hence, chatbots’ possibilities in the corporate application are to be

investigated. Furthermore, chatbot research is a strong interdisciplinary research topic that concerns

not only economic, technical, and design science. Especially, human-computer interaction (HCI)

research is becoming increasingly important to include the user perspective (Følstad/Brandtzæg 2017).

Only when users are pleased, chatbots will be used and be able to support the employees. Therefore,

human-computer interaction will also be considered. Thus, the research thesis consequently addresses
solving the emerging problems of digitalization at the digital workplace via the application of chatbots.

The thesis surveys the application of chatbots as a business information system to address the business

problem of supporting employees in their daily work. It is examined which application areas are viable,
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which influencing factors and challenges are to be considered, how respective chatbots should be

designed, and how chatbot projects should ideally be carried out. To sum up, the thematic position of

the thesis is outlined in Figure 1.

Figure 1 Thematic Positioning of the Thesis

Furthermore, the thesis aims at a high practical relevance by highlighting the use of chatbots from a

business perspective but without neglecting the scientific contributions. The thesis is therefore

positioned in the design-oriented business information systems domain (Österle et al. 2010), and for

that reason, both explanation-oriented and design-oriented research methods are applied. The

explanatory part includes the scientifically founded survey of a chatbot application in order to create the
basis for the design part and to determine the outcomes. The design part of this thesis aims at identifying

requirements for chatbots in the business context to develop respective systems. In addition, the design

of process guidelines for chatbot projects should be followed. The acquired knowledge is used to derive

generalizable design recommendations. Thus, the research questions are partly investigated using

multiple research studies with different research methods and perspectives. Due to this interplay of

different research paradigms and methods, this work is in accordance with the desired methodological

pluralism of business informatics (Österle et al. 2010; Wilde/Hess 2007). The thesis is therefore also

positioned in both research streams human-computer system design and IS organization and strategy
(Banker/Kauffman 2004). First, the thesis aims at providing viable chatbots for users, taking into account

their requirements and desires. Second, the thesis aims at surveying viable application scenarios for

organizations and assessing the impacts of chatbots on organizations.

To achieve the research aim of the thesis, in research complex A the explanatory paradigm and the

scientifically-founded basis for the upcoming studies are laid. Therefore, a structured literature review

according to COOPER (1988), FETTKE (2006), and WEBSTER/WATSON (2002) is conducted (Study I).

Based on accessible scientific and practice-relevant databases, 52 relevant scientific articles are

identified that are in accordance with two relevance criteria (Vom Brocke et al. 2015). In doing so, the

state of the art is shown, and application areas and objectives are outlined [MRQ1.1-3]. Consequently,

the research relevance is outlined by highlighting research gaps and deriving open research questions.
On this basis and to include the current practice situation and maintain the practical relevance, a
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qualitative empirical cross-section interview study with 29 experts in chatbot applications at the digital

workplace is conducted according to DÖRING/BORTZ (2016), MYERS (2013), and WILDE/HESS (2007). As

no scientific or practice systematization of the research topic exists, a grounded theory-based approach

is also taken to identify application areas and objectives [MRQ1.2-3] (Study II), as well as influencing

factors and challenges [MRQ1.4] (Study III) (Glaser/Strauss 2006; Wiesche et al. 2017). For this, the
Devil’s Quadrangle model of SNEED/MEREY (1985) was applied to categorize the objectives. In addition,

the influencing factors and challenges are classified using the
Technology-Organizational-Individual-Environmental framework  of  ROSLI  ET AL. (2012) or AWA ET AL.

(2017), which is an extension of the well-established Technology-Organizational-Environmental

framework (DePietro et al. 1990).

Taking into account the explanatory empirical results, research complex B addresses the design of

chatbots for digital workplaces. First, grounded on the research gaps of the literature review, a

quantitative study is conducted (Study IV) (Wilde/Hess 2007). For this purpose, 166 participants were

questioned via an online questionnaire consisting of closed and open questions to determine their

technical and content-related requirements for information acquisition chatbots [MRQ2.1]. Second, a

case study for the IT-support is performed (Study V). Therefore, a chatbot is designed that is capable of
handling three typical IT-support scenarios that differ in the structure, the scope of functions, and the

visualization offered [MRQ2.1]. In the evaluation, 93 participants used the chatbot in all three scenarios

for three evaluation tasks. A questionnaire with open and closed questions is used to measure the users’
perspective [MRQ2.2], particularly taking into account items of the established User Experience

Questionnaire (Laugwitz et al. 2008). The evaluation of the chatbot is also used as a preliminary test for

the subsequent most comprehensive Study VI. In this study, a Design Science Research (DSR)

approach to design a process-based chatbot for the digital workplace is employed, and a complete
DSR iteration according to HEVNER ET AL. (2004), and HEVNER (2007) was carried out (Study VI).

Furthermore, the study follows the recommended publication pattern of GREGOR/HEVNER (2013).

Additionally, the requirements for the process-based chatbot are derived based on users’ expertise, a

process analysis, and the current scientific literature on designing enterprise chatbots. According to the

formalization of GREGOR ET AL. (2020), generalized design principles are derived and outlined [MRQ2.1].

Based on the design principles, a DSR chatbot artifact (product artifact) is implemented that is used for

the evaluation (Baskerville/Pries-Heje 2010; Hevner et al. 2004). The evaluation consists of a laboratory

experiment with 69 participants from three groups (students, employees, (external) experts). The users’
perspective [MRQ2.2] and the business value [MRQ2.3] were the subjects of the evaluation. In the

evaluation, a questionnaire was filled out and qualitative interviews with the experts were conducted

(Wilde/Hess 2007). The questionnaire was built around the concepts of IT-affinity (Franke et al. 2019),

user experience (Laugwitz et al. 2008), and acceptance. For the acceptance evaluation, the established
Technology Acceptance Model (Davis 1993) and the Information System Success Model

(DeLone/McLean 2003) were used to identify usable items. In addition to the questionnaire, process

efficiency and quality measures were calculated to identify the business value. Lastly, the acquired
design knowledge was transferred into a nascent design theory on “Design & Action” [MRQ2.4], as

proposed by GREGOR/JONES (2007). Notably, as the studies in research complex B aim at providing

viable chatbots for a useful application area or respective task at the digital workplace, these studies
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can also be considered in the context of the Task-Technology Fit Theory (Goodhue/Thompson 1995) or

the Fit-Viability Theory (Liang et al. 2007). As Study V and Study VI in particular analyze a business

task, apply a respective chatbot, and measure its outcomes and benefits, they in a sense indicate the

fit or the performance of chatbots for the respective business task. However, as these two studies each

had a different research objective, this was not explicitly addressed and can only be inferred indirectly.

Lastly, research complex C addresses the design of a guideline for developing and introducing chatbots

in business contexts. In order to provide applicable knowledge for practice, it was surveyed, how
scientific findings can be used for chatbot projects [MRQ3.1]. Therefore, a Design Science Research

study with two completed iterations was conducted (Hevner et al. 2004; Hevner 2007). Based on the

acquired knowledge and the conducted research studies, a prototype process artifact for a procedure

model was designed (Baskerville/Pries-Heje 2010; Hevner et al. 2004) using process modeling

techniques. According to two evaluations, based on which the model was adjusted, a final procedure

model for the whole chatbot lifecycle was derived [MRQ3.2]. Both evaluations were conducted as

workshops where annotations were taken; the first workshop included 10 local participants in individual

appointments, and the second workshop included 13 participants at an international conference.

To summarize, Table 5 outlines the described scientific positioning of the thesis and the interplay of the

different research methods and theories applied with regard to the research questions.

MRQ Paradigm Research Method Theories and Models

C
om

pl
ex

A

1 1 Explanatory

Structured Literature Review

Qualitative Empirical Cross-Section
Interview Study

–

2 Explanatory Grounded Theory

3 Explanatory
Grounded Theory

Devils Quadrangle

4 Explanatory
Grounded Theory

Technology-Organizational-Individual-Environmental
Framework

C
om

pl
ex

B

2 1
Explanatory

Designing

Quantitative Questionnaire Study

Case Study

Design Science Research
(Product Artifact):
§ Literature Review
§ Deductive Reasoning
§ Prototyping Product-Artifact
§ Laboratory Experiment
§ Case Study
§ Quantitative Questionnaire
§ Qualitative Interviews

Argumentative Reasoning

–

2 Designing
Technology Acceptance Model

Information Systems Success Model

3 Designing
Technology Acceptance Model

Information Systems Success Model

4
Explanatory

Designing
Nascent Design Theory

C
om

pl
ex

C 3 1 Designing
Design Science Research
(Process Artifact):
§ Deductive Reasoning
§ Prototyping Process-Artifact
§ Process Modeling
§ Qualitative Workshop

Argumentative Reasoning

–

2 Designing –

Table 5 Scientific Positioning of the Thesis
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1.4 Structure of the Thesis and Overview of Research Studies

This section provides an overview of the thesis’ structure. The thesis consists of four parts: introduction,

foundations, conducted research studies, and conclusion (see Figure 2).

Introduction

Foundations
Chatbots Digital Workplace

Conclusion
Summary of the Results Implications Limitations Outlook

Conducted Research Studies

Study I
State of the Art and Research Relevance

Research Complex A:
State of the Art and Practice on Chatbots at Digital Workplaces

Study II
State of the Practice on Application Areas and Objectives

Study III
State of the Practice on Influencing Factors and Challenges

Study IV
Requirements Analysis for Information Acquisition Chatbots

Research Complex B
Design of Chatbot Applications for the Digital Workplace

Study V
User Acceptance for IT-Support Chatbots

Research Complex C
Chatbot Development, Introduction, and Operation in Business

Study VII
Procedure Model for Chatbot Projects in Business

Study VI
Process-based Chatbots for Business Processes

Motivation Research Aim

Positioning of the Thesis and Applied Research Design Structure of the Thesis and Overview of Reseach Studies

Relevant Theories and Models

Figure 2 Structure of the Thesis

In the introduction, the motivation for the thesis, the grounding problem (see Section 1.1), and the

research aim (see Section 1.2) are outlined. Following this, the positioning of the thesis and the

methodically applied research design are presented (see Section 1.3). Subsequently, the structure of

the thesis is described, including a brief description of the conducted research studies (see Section 1.4).

The foundation outlines the relevant thesis concepts. First, the technology of chatbots is discussed

(see Section 2.1); this includes deriving a definition and a description of the features and usage

characteristics. Afterward, the technical architecture of a typical chatbot is also detailed. Second, the

operation area of the digital workplace is presented (see Section 2.2); a definition of the term is given
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and the process perspective is described. Lastly, in Section 2.3 relevant scientific theories and models

that are useful to survey the chatbot application in the business workplace context are briefly outlined.
Co

m
pl

ex
A

Study I State of the Art and Research Relevance HICSS 2019

(Meyer von Wolff et al. 2019a) How May I Help You? – State of the Art and Open Research Questions for
Chatbots at the Digital Workplace

Main Contribution: Structured literature review to examine the research relevance. Identifying current research
contributions, potentials, and objectives. Deriving open research questions.

Study II State of the Practice on Application Areas and Objectives PAJAIS 2020

(Meyer von Wolff et al. 2020a) Chatbots at Digital Workplaces – A Grounded-Theory Approach for Surveying
Application Areas and Objectives

Main Contribution: Qualitative empirical cross-section interview study with experts for chatbot adoption and workplace
design. Surveying usage scenarios, application areas, and objectives of chatbots at digital workplaces based on a
grounded-theory process.

Study III State of the Practice on Influencing Factors and Challenges WI 2021

(Meyer von Wolff et al. 2021b) Sorry, I Can't Understand You! – Influencing Factors and Challenges of Chatbots
at Digital Workplaces

Main Contribution: Qualitative empirical cross-section interview study with experts for chatbot adoption and workplace
design. Surveying Influencing factors and challenges concerning chatbot adoption and application in workplace
scenarios.

Co
m

pl
ex

B

Study IV Requirements Analysis for Information Acquisition Chatbots Conversations 2019

(Meyer von Wolff et al. 2020b) Chatbots for the Information Acquisition at Universities – A Student's View on the
Application Area

Main Contribution: Qualitative and quantitative questionnaire study to examine students’ technical and content-related
requirements of chatbots for information acquisition tasks in a university context.

Study V User Acceptance for IT-Support Chatbots AMCIS 2020

(Meyer von Wolff et al. 2020d) The Students’ View on IT-Support Chatbots at Universities – A Case-based Pilot
Study

Main Contribution: Design, development, and evaluation of a chatbot for IT-support tasks with three test scenarios that
differ in scope and provided visualization. Survey of the users’ perspective and usability of the chatbot.

Study VI Process-based Chatbots for Business Processes AIS THCI (under review)

(Meyer von Wolff et al.
Forthcoming)

Designing Process-based Chatbots in Enterprises: The case of Business Travel
Organization considering the Users’ Perspective and Business Value

Main Contribution: Design, development of the process-based chatbot Spot. Evaluation in terms of users’ and
organizational perspective based on a laboratory experiment with three participant groups based on a quantitative
and qualitative questionnaire and expert interviews. Proposal of a nascent design theory for process-based chatbots
at digital workplaces.

Co
m

pl
ex

C Study VII Procedure Model for Chatbot Projects in Business HICSS 2022

(Meyer von Wolff et al. 2022a) Chatbot Introduction and Operation in Enterprises – A Design Science Research-
based Structured Procedure Model for Chatbot Projects

Main Contribution: Design and evaluation of a chatbot procedure model for the introduction and operation of chatbots
in businesses. Two-step evaluation with adaptations to the constructed procedure model.

Table 6 Overview of the Studies of the Thesis

The conducted research studies are described in Section 3. They are arranged in three research

complexes required to develop a well-rounded impression of the application of chatbots at the digital

workplace in businesses. Each research complex is introduced, and the contributions are briefly

explained. Research complex A addresses the state of the art and practice for chatbots at digital

workplaces to investigate the field of application and to identify starting points or research gaps for the

studies in the following research complexes. Study I outlines the state of the art based on a literature
review (Meyer von Wolff et al. 2019a, Study I, see Section 3A1). Grounding on that, in Study II and

Study III the state of the practice, i.e., application areas, objectives, and challenges, is presented based

on a qualitative empirical interview study (Meyer von Wolff et al. 2020a, Study II, see Section 3A2; Meyer
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von Wolff et al. 2021b, Study III, see Section 3A3). Research complex B provides an overview of the

design of chatbots for the digital workplace. Study IV outlines the requirements for information

acquisition chatbots (Meyer von Wolff et al. 2020b, see Section 3B4). In Study V, the user acceptance

for IT-support chatbots is surveyed (Meyer von Wolff et al. 2020d, see Section 3B5). In addition, some

characteristics used for the development of the process-based chatbot in Study VI (Meyer von Wolff et

al. Forthcoming, see Section 3B6) are preliminarily tested. Study VI comprises the development of the
process-based chatbot artifact Spot, including an evaluation from the users’ and business perspective

concluding with the proposal of a nascent design theory. Research complex C summarizes the findings

and knowledge acquired from the research project. A generalized procedure model is presented that

can be used by businesses to conduct chatbot projects more successfully (Meyer von Wolff et al. 2022a,

Study VII, see Section 3C7). An overview of the main studies used for the thesis, including its publication

status and the main contribution, is presented in Table 6. An overview of all conducted studies that have

been published during the course of the doctorate and their contribution to the individual research areas

of this thesis is available in Appendix A1, showing that the findings have been reviewed by several
reviewers in some cases.

The thesis ends with the conclusion in which the findings are summarized. First, in Section 4.1, the

findings of the conducted research studies are presented based on the respective research complex to

answer the main research questions as derived in the introduction. Second, the implications of the

thesis’ results for research and practice are outlined (see Section 4.2). Subsequently, the limitations of

the thesis and the research studies are described (see Section 4.3), and, finally, opportunities for future

and follow-up research are derived based on the presented results (see Section 4.4).
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2 Foundations

In this chapter, the fundamental subjects of this thesis, chatbots and the digital workplace, as well as

some relevant theories and models are discussed and explained for a common understanding (see

Figure 3).

Introduction

Foundations
Chatbots Digital Workplace

Conclusion

Conducted Research Studies

Relevant Theories and Models

Figure 3 Structure of Chapter 2

First, in Section 2.1, the ecosystem chatbot is outlined. Therefore, a definition of chatbot and a brief

overview of chatbots’ features and usage characteristics are presented. In addition, the typical

architecture of chatbots is described by pointing out the necessary components and their role in the

ecosystem.

Second, in Section 2.2, the fundamentals of the digital workplace are discussed. Similar to the first

section, the term is defined for a common understanding. Subsequently, a brief overview of office work

and relevant processes is given.

Third, in Section 2.3 some relevant scientific theories that can be used to study the application of

chatbots at the workplace are listed.
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2.1 Chatbots

This section explains the ecosystem chatbot1. In doing so, a definition will be deduced (see

Section 2.1.1). Afterward, features and usage characteristics of chatbots are briefly pointed out (see

Section 2.1.2). In the last section, the chatbots’ technical architecture is described (see Section 2.1.3).

2.1.1 Definition and Demarcation

Linguistically, the term chatbot is a composition of the two English terms “to chat”, for conversations
between two or more actors, and “bot”, short for robot, an artificial entity with human capabilities (Braun

2003; Kusber 2017). In general, the concept describes an information system that can be operated by

a dialog-based interface to execute functions (Lebeuf et al. 2018). Notably, the concept is not a new
one. Instead, the first chatbots that achieved awareness in scientific research were ELIZA, developed

by WEIZENBAUM (1966) in the 1960s to study natural language communication between an individual
and their psychiatrist, and ALICE, developed by WALLACE (2009) in the 1990s to imitate a human and

to compete in the Turing Test. Since these early developments, much research has been done,

particularly in the last few years. This has been driven by current technological advancements and
increased computing resources (Lewandowski et al. 2021; Maedche et al. 2019; Schuetzler et al. 2021).

However, a negative side effect of this is that various synonymous terms have evolved in parallel.
Especially in the last few years, in addition to chatbot or chatterbot (Deryugina 2010; Mikic Fonte et al.

2009a), the terms smart personal assistant (Winkler et al. 2019; Winkler et al. 2020b; Winkler/Roos

2019), conversational agent (Diederich et al. 2022; Elshan/Ebel 2020; Feng/Buxmann 2020; Gnewuch

et al. 2017; Hobert/Meyer von Wolff 2019; Lewandowski et al. 2021), digital employee assistant

(Manseau 2020), digital assistant (Maedche et al. 2019; Sarikaya 2017), and conversational user

interface (Holmes et al. 2019; McTear 2004) have been used. Sometimes, chatbots are also classified

as software agents (Braun 2003). Therefore, an exemplary selection of definitions is listed in Table 7 to

help achieve a common understanding of the term chatbot.

Reference Definition
(Weizenbaum 1966) “[…] a program which makes natural language conversation with a computer possible. […] What

is important here is that the computer can read messages typed on the typewriter and respond by
writing on the same instrument.”

(Braun 2003) “Chatbots, also chatterbots, [...] belong [...] to the category of software agents. [...] Chatbots enable
humans to interact with computers based on natural language, regardless of whether this takes
place via keyboard or voice recognition [...]. In doing so, they access a knowledge base [...] in
which they select corresponding answers or actions by detecting matches of posed questions with
the existing [...] question pool and output them to the questioner.” [note: translated from German]

(Al-Zubaide/Issa 2011) “Chatbot is a computer program that interacts with users using natural Languages. Chatbot
systems allow to realize simply a dialogue system based on natural language. Therefore, they can
be used as interfaces to a vastness of applications […].”

(Berg 2013) “A speech dialog system enables a human user to access information and services offered via a
computer or the Internet using spoken language as a means of interaction.” [note: translated from
German]

(Angga et al. 2015) “Chatbot […] is able to interact with users in a given subject by using natural language. Normally,
chatbot has the ability to answer questions from the user, provide comments, or bring a topic to
be discussed with the user. […] Chatbot is a computer program, which conducts a conversation
via auditory or textual interface. […] While some chatbots use natural language processing (NLP)

1 The content of this section is based on MEYER VON WOLFF/SCHUMANN (2018), and MEYER VON
WOLFF/SCHUMANN (2019).
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Reference Definition
as the basic algorithm, many simply scan for keyword from the input and give an appropriate reply
with the most matching keyword from the database.”

(Mallios/Bourbakis 2016) “Dialogue systems (DS), also known as conversational systems […] or conversational agents […],
are computer systems that communicate with a human in spoken or written form. […] They can
be incorporated into smart phones, web browsers, cars, robots and other computer systems and
they can be utilized in various applications […].”

(Sarikaya 2017) “A [Personal Digital Assistant (PDA)] is a metalayer of intelligence that sits on top of other services
and applications and performs actions using these services and applications to fulfill the user’s
intent. […] PDAs make use of some core set of technologies, such as machine learning, speech
recognition, [language understanding] LU, question answering (QA), dialog management (DM),
language generation (LG), text-to-speech (TTS) synthesis, data mining, analytics, inference, and
personalization.”

(Carayannopoulos 2018) “This [Chatbot] is an automated response system that has some limited artificial intelligence
capabilities and appears as a contact on the [Instant Messaging] system. Its benefit is that the
student can navigate through frequently encountered questions using an intuitive,
conversation-like approach and locate information as it is needed, when it is needed.”

(Lebeuf et al. 2018) “From computer programs’ earliest days, people have dreamed about programs that act, talk, and
think like humans. Such programs could not only automate tasks that humans perform but also
work with humans to solve intellectual tasks that can’t be entirely automated […] The terms
“chatbot,” “chatterbot,” and “bot” were interchangeably used to describe the realization of this
vision quite early on. […] But now, they refer mostly to a conversational-style UI, an
anthropomorphized script, or an agent that automates rote and tedious tasks.”

(Winkler et al. 2020b) “Smart Personal Assistants (SPAs) are computer agents that are able to assist users by engaging
with them via natural dialogue […] The main functionality […] is typically housed as a cloud service
that uses machine learning and natural language processing techniques to handle voice data […].”

(Lewandowski et al. 2021) “We utilize the term [Conversational Agent (CA)] to describe all AI-based software systems that
communicate with users, both employees and customers, via a natural language interface
provided by natural language processing/understanding (NLP/NLU) technologies, such as via CA
frameworks like RASA.ai including an intelligent communication and built-in self-learning
component.”

(Diederich et al. 2022) “Different definitions are given for a [Conversational Agent (CA)], such as an agent that “interacts
with users, turn by turn by using natural language”, or “computer programs designed to respond
to users in natural language, thereby mimicking conversations between people”, or a concept to
“achieve some result by conversing with a machine in a dialogic fashion, using natural language”.
While these definitions each highlight different characteristics of CAs, such as turn-taking or
mimicking conversations, they all share the idea of natural language interaction. Thus, for this
research, we consider CAs to be technological artifacts with which users interact through natural
language, both in written and spoken form.”

Table 7 Selected Definitions of the Term Chatbot

Summarizing the selected definitions, chatbots can be defined as application or information systems

that provide a natural language-based user interface to perform tasks. A chatbot is integrated into the

users' communication channels or provided as a separate application (Diederich et al. 2022; Lebeuf et

al. 2018; Weizenbaum 1966). While at the beginning the user interaction was conducted exclusively via

textual or written input (Weizenbaum 1966), today audio or spoken inputs by the user are also possible

(e.g., Angga et al. 2015; Mallios/Bourbakis 2016). Therefore, chatbots incorporate artificial intelligence

and machine learning in terms of natural language processing to process the human input
(Carayannopoulos 2018; Lewandowski et al. 2021; Sarikaya 2017; Winkler et al. 2020b), which is

especially emphasized the more current the definition is. Thus, the chatbot can handle language in all

forms, depending on its respective instantiation and implementation to provide its functionalities. In

addition to NLP techniques, chatbots use an integrated knowledge database or provide application

programming interfaces (API) to various integrated enterprise application systems (Al-Zubaide/Issa

2011; Angga et al. 2015; Braun 2003; Sarikaya 2017). In doing so, chatbots should both relieve the user

of routine tasks and provide assistance with tasks that cannot be automated (Lebeuf et al. 2018). Based

on the selected definitions (see Table 7) and the explanations, the following chatbot definition is used
for this thesis:
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A chatbot is an information system that uses artificial intelligence technologies in terms of natural

language processing to provide a text- or voice-based natural language user interface for

human-computer interaction. Users can communicate intuitively and naturally with the chatbot to

retrieve information or to execute (business) processes. Therefore, besides the chatbots’

knowledge base, they are integrated with databases and (enterprise) application systems.

2.1.2 Features and Usage Characteristics

This section discusses the features and usage characteristics of chatbots. Based on the chatbot
definition, essential features can be derived. Notably, a chatbot is characterized by its natural language
capabilities, allowing users to communicate with a chatbot in the language of their choice without

having to adhere to specific input masks or control structures and elements (Berg 2014). To control the

chatbot and its functionalities, only natural language-based expressions in terms of words, phrases, or
sentences can be used (Braun 2003). Thus, a dialog-based interaction between a human and an

information system is implied, that is, a human-computer interaction (Berg 2013; Diederich et al. 2022).

The dialog can be initiated and controlled by the user so that the chatbot responds reactively to user
inputs. Alternatively, the chatbot can proactively initiate a dialog. Hybrid or mixed approaches are also

possible to provide a flexible and natural interaction. Misunderstandings or ambiguities should be

clarified directly in the dialog by pointing out if inputs are recognized or not (Berg 2014). Furthermore,
different input and output capabilities must be provided by the chatbot. As outlined in Section 2.1.1,

both classical input via written text and the use of speech are possible (e.g., Braun 2003;

Carayannopoulos 2018; Mallios/Bourbakis 2016; Weizenbaum 1966). Because the chatbot can be

integrated into various communication channels, the output options should also be based on the input
options and the possibilities of the respective communication channel. Chatbots increasingly constitute
adaptive systems by using both available sensor and contextual data, for example, from the actual

dialog or previous ones, to respond in a user- and situation-specific manner (Berg 2014; Henrich 2017).
In addition, integration with existing (enterprise) application systems and databases is necessary. On

one hand, chatbots provide natural language-based interfaces to the intended company systems and

databases that are necessary for the respective chatbot use case. On the other hand, chatbots are

accessed from the different systems at the workplace, for example, to provide assistance or clarify

questions (Braun 2003). For this purpose, chatbots should also be integrated into the communication
channels used, such as WhatsApp or Slack, or enterprise websites (Henrich 2017). In doing so, the

chatbot adopts the respective features of the chosen channel, such as portability or device
independence when using a messaging service. Lastly, data security and data protection regulations
must be taken into account if the systems are to be used in the company. Thus, especially private-known
chatbots such as Amazon Alexa, Apple Siri, and Google Assistant contradict this, as they constitute

public systems with a company-external cloud infrastructure. The risk exists that (critical) corporate data

can flow out of the company (Cowan et al. 2017; Lewandowski et al. 2021). In addition, these solutions
are proprietary, which in some cases does not allow integration of third-party applications, adoption to

a company, or integration with company information systems (Cowan et al. 2017).
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Consequently, based on the described features, the chatbots’ definition, and based on the features of

software agents (Mostafa et al. 2017; Nwana 1996; Wooldridge/Jennings 1995), to which chatbots can
be classified (Braun 2003), the following usage characteristics can be deduced:

§ Natural language-based communication: A chatbot provides a natural language-based user

interface to (enterprise) applications and resources so that a user can control them in an intuitive

and familiar way, corresponding to a real conversation.
§ Reactive: Chatbots are aware of their environment, e.g., the physical environment or user input,

and respond to appropriate changes in a timely manner.
§ Proactive and Autonomous: Chatbots not only respond to user input but can also react

autonomously to changing environmental variables and can take the initiative.
§ Adaptive and Learning: Chatbots possess contextual knowledge, e.g., the goal of the

communication or users’ preferences, and use it for the respective interaction with the user.

Previous conversations or outcomes can also be fed back into the knowledge base for use in

future interactions, e.g., to adapt to a respective user.
§ Integration: Chatbots are integrated into existing communication channels and applications

and provide an interface to a variety of different (enterprise) resources and application systems.

2.1.3 Technical Architecture

In the following, the typical technical architecture of a chatbot is outlined by describing the components

necessary to provide the functionalities. Typically, chatbots consist of technical components for natural

language processing and a dialog manager to process the requests and determine the response or

action (see Figure 4). In addition to the chatbot’s own knowledge base the chatbot is trained on, the

dialog manager accesses a backend for this, e.g., external databases, (enterprise) application systems,

internet pages, or different APIs. Optionally, depending on the scope and complexity, components for

the recognition of spoken language as well as the generation of audio outputs can be used to
communicate with a chatbot in addition to textual inputs and outputs (Berg 2013; Berg 2014;

Mallios/Bourbakis 2016).

Figure 4 Technical Architecture of a Chatbot2

Through the provided human-computer interface, typically a graphical user interface (GUI), the

interaction with the chatbot is carried out via textual inputs or spoken language (see Section 2.1.1; see

2 According to BERG (2013), BERG (2014), and MALLIOS/BOURBAKIS (2016).
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Figure 4). If the input is audio or spoken, it must be preprocessed by an automated speech recognition
component. This component transforms the audio pattern into a machine-readable text that can be

processed by the chatbot’s algorithm later on (Berg 2013). Afterward, the machine-readable form, or if
the input was initially text-based, is analyzed and interpreted by the natural language understanding
(NLU) component (Berg 2014) to identify the user’s intent. The user’s input is thereby decomposed into

its individual elements and examined for patterns (Kusber 2017). This is done using methods such as
stemming, language identification (e.g., English or German), tokenization (converting the message into

a list of characters), cleaning the query of stop words, and case folding (converting upper case letters

into lower case letters) (Putri et al. 2019). After these methods are applied, the component uses deep

learning technologies to compare the result with the previously trained chatbots’ knowledge to determine

the user’s intent (Kvale et al. 2020).

The dialog manager then processes these results. This component represents the actual application

logic of the whole chatbot and the connection to integrated application systems and databases of the

backend with which the user’s intent can be satisfied. The dialog manager coordinates the dialog flow

and decides how to respond to the user input. Therefore, the results of the NLP component, that is, the

user’s intent, are processed to execute the requested action, obtain information, and make decisions
about the subsequent dialog flows and steps. Based on the accordance of the user input with the trained

knowledge, a respective output is triggered or an action is performed. If there is no match or if there is

ambiguity, the dialog manager can initiate strategies to discover the user’s intent (Berg 2013;

Mallios/Bourbakis 2016).

The backend typically consists of a knowledge database with information and statements the chatbot

can use to answer the user (Mikic Fonte et al. 2016). Typical forms of knowledge representation are
nowadays question-answer pairs (Nursetyo et al. 2018), Artificial Intelligence Markup Language (AIML)

files (Mikic Fonte et al. 2009b; Ranoliya et al. 2017), or natural language-based text with a dictionary-like

structure (Kurohashi/Higasa 2000). In addition to context-specific information, such as intent and media,

e.g., images or videos, the knowledge base can also contain small talk (Hobert/Berens 2020). To store
the knowledge, among others, relational databases (Setiaji/Wibowo 2016), knowledge graphs (Herrera

et al. 2019), ontology-based databases (Al-Zubaide/Issa 2011; Augello et al. 2012), or cloud-based

databases, i.e., the data no longer needs to be stored locally or on a terminal (Kusber 2017), are typically

used. Besides databases, the dialog manager can also access integrated business systems or extract

information from web pages (Berg 2013; Følstad/Brandtzæg 2017; Reshmi/Balakrishnan 2016).

Depending on the dialog manager, the determined information or feedback on triggered actions are
reported back to the user. Consequently, in the natural language generation (NLG) an output, i.e., an

answer or a follow-up question for clarification or to determine the subsequent dialog, is created (Berg

2014). This may include text, images, videos, and control elements (Feine et al. 2020a; Kusber 2017).

If the initial input was audio or if audio outputs are wanted, the output can then finally be converted into
spoken language with the help of a text-to-speech (TTS) component (Mallios/Bourbakis 2016).

For the purposes of this research, chatbots are viewed as a combination of the different components as

outlined in this section. It is not examined how each individual component is to be designed but rather
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how the combination of the components can be used in the best possible way for an application at the

workplace. In doing so, the most current and available state of the art regarding the individual

components is used and applied. Additionally, in this thesis, chatbots are surveyed holistically, in

accordance with the general system theory (von Bertalanffy 1968). Hence, the chatbot is considered as

a black box to examine its behavior and applicability at the digital workplace (Bunge 1963; Shawar/Atwell

2007b). Furthermore, as differentiated by MAEDCHE ET AL. (2019), in the thesis chatbots are viewed as
a socio-technical information system to survey the capabilities in the interplay between users, tasks, and

technologies in a given context (Goodhue/Thompson 1995). The technology is the chatbot itself, while

the users are employees or customers using the chatbot for a workplace task at the digital workplace

(context). Therefore, as not all the individual components are examined or are research aspects of the

thesis, the chatbot will not be surveyed from the application class perspective (Maedche et al. 2019).

2.2 Digital Workplace

The following section covers the subject area of the digital workplace.3 In the next section, a definition

will be deduced (see Section 2.2.1). Afterward, the process perspective of digital office work is outlined

(see Section 2.2.2).

2.2.1 Definition and Demarcation

This research project investigates the application of chatbots at the digital workplace. According to

BEGAU ET AL. (1993), BODENWINKLER (1984), and SZYPERSKI ET AL. (1982), among others, the (office)

workplace is not seen as a place but as a “virtual” summary of activities on “intellectual objects”, that is,

information. There is no stereotypical office workplace, but rather it depends on the circumstances and

tasks for which an employee is responsible. What workplaces have in common is that they are places

where information is processed, decisions are made, and work is done (Byström et al. 2017). For the

present research project, this focus on working with information is defined as office work at the digital

workplace.

The knowledge on office work – or office communication4 – is based on early research by BODENWINKLER

(1984), NIPPA (1988), and SZYPERSKI ET AL. (1982), among others. These research contributions are

used as the basis for this work, as there have been no fundamental changes in organizational
circumstances over the years. This is in contrast to the technical design of workplaces where

digitalization has turned office work into digital work (Byström et al. 2017; White 2012), which is

nowadays also known as knowledge work (North 2014). Consequently, in the following office work and

digital work are considered synonymous. Various definitions are given in the literature; therefore a

common definition is needed for this thesis. A selection of definitions is listed in Table 8

3 Section 2.2.1 and Section 2.2.2 are based on MEYER VON WOLFF/SCHUMANN (2018), and MEYER VON
WOLFF/SCHUMANN (2019).
4 For the term office communication see, among others, BEGAU ET AL. (1993), BODENWINKLER (1984), and SZYPERSKI
ET AL. (1982). Based on the explanations of these authors, the two terms are used synonymously in this paper.
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Reference Definition
(Szyperski et al. 1982) “Office communication characterizes the work in the office, which essentially consists of all

sub-processes of communication (in the broader sense) between people (or people and
machines).” [note: translated from German]

(Bodenwinkler 1984) “The office area is the field of work in which information transformation processes are carried
out by people, supported by technical and information technology equipment.” [note: translated
from German]

(Nippa 1988) “Office communication comprises all information and communication tasks and activities within
a company which serve to control and regulate the company and which can be influenced by
organizational, personnel and technical design measures.” [note: translated from German]

(Begau et al. 1993) “The view of the office as the center of information processing and communication defines the
office as the operational task area in which information is primarily procured. From a systems
theory point of view, the office is regarded as a subsystem of the enterprise, the design of which
depends on situational influencing factors and requires a structural adaptation of information
technology. It forms the interface between the individual functional areas of an enterprise and
its environment [...]. The office controls the operational adaptation processes by means of an
effective information system, which informs the organizational participants about internal and
external changes and initiates adaptation processes. Associated with this are sometimes
complex processes of formal, content, temporal and spatial transformation of information. [...]
The office area is therefore also regarded as an information infrastructure for the primary
performance processes of a company. Thus, the office area integrates all operational functional
areas and tasks, which serve the guidance, regulation and control of the enterprise and covers
thus both "classical" office tasks and typical management tasks.” [note: translated from
German]

(White 2012) “A digital workplace enables any employee to complete a task, share information and work as
a member of a team with other employees in the organization and in any partner organization
on a totally location-independent basis for all the parties concerned.”

(DGUV 2015) “Office workplace is a workplace where information is generated, elaborated, processed,
evaluated, received or forwarded. For example, planning, development, consulting,
management, administrative or communication activities as well as functions supporting these
activities are carried out at the workplace.” [note: translated from German]

(Lestarini et al. 2015) „Digital workplace is a coordination between technology, process and people. Digital workplace
enables employees to work effectively from anywhere, at any time, on any device, and it
provides an internet-like participative mode and user experience no matter where their location.
Digital workplace creates employees’ ability to do their job by collaborating, communicating
and connecting with others.”

(Byström et al. 2017) “The stereotypical office setting is a common experience for many of us and those of us who
have an office will probably still think of this space when we are asked to imagine `where do
we work`. But where we actually conduct our work may vary across many spaces depending
on the circumstances and the tasks in which we are engaged. Our workplaces therefore are
not simply a matter of place but of the various spaces in which we conduct our information
work, how we decide (or have decided for us) what and where work happens, and what
information and information technology is available within those spaces.”

(Dery et al. 2017) “We define digital workplaces as the physical, cultural and digital arrangements that simplify
working life in complex, dynamic and often unstructured working environments.”

(Lackes/Siepermann 2017) “Activities in the office sector that are largely characterized by the handling of information
(generation, processing, transmission, etc.). Office work consists predominantly [...] of
communication processes.” [note: translated from German]

Table 8 Selected Definitions of the Term Digital Workplace

All the definitions presented have in common that office work or the office workplace includes activities

that are primarily based on information and that search for, use, transform, and file this information (e.g.,

Begau et al. 1993; Bodenwinkler 1984). It is also indicated that a wide variety of activities are involved

in office work in order to carry out information processing processes (e.g., Begau et al. 1993;

Lackes/Siepermann 2017). While the definitions mentioned are similar in these respects, the

perspectives adopted by the authors differ in some cases. For example, authors of older publications,

such as SZYPERSKI ET AL. (1982), consider communication as an integral part of office work. This can be
justified by the fact that in the corresponding publications the office workplace was considered from the

communication point of view. Thus, communication is not limited to people but also includes

communication with the existing application systems (Szyperski et al. 1982). This focus on application

systems is primarily addressed in recent publications, including WHITE (2012), and LESTARINI ET AL.

(2015). By considering this digital, application system work (see also DAVISON/OU (2014)), the digital
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workplace is no longer presented as a place but rather as “digital” coordination between a wide variety

of technologies, processes, and people for the easy performance of work tasks in dynamic and

unstructured work environments (Byström et al. 2017; Dery et al. 2017). This enables employees to

exchange information (partly location independent and mobile), collaborate with other employees or

application systems, and complete the tasks involved. Building on the definitions discussed above, in

this paper the term digital workplace is defined as follows:

The digital workplace combines (IT) technologies, processes, and people to carry out information

processing within and between companies. The focus is on working with information and a distinct
relevance of communication between the people involved as well as between people and the

different (enterprise) application systems. Usually, the digital workplace is not limited to one

location and represents the intersection between the different departments of a company.

2.2.2 Process Perspective of Office Work

A characteristic feature of digital office work is working with information carried out with the aid of

application systems, which is strongly communication-oriented and encompass a wide variety of

activities. The superordinate and entrepreneurial function of the office area includes tasks and functions

for the goal-oriented control and regulation of corporate activities (Nippa 1988). The focus on information
as a work object is nowadays also known as knowledge work (Hübschen 2015; North 2014). Employees

use information and application systems as work tools to generate new information with the help of

knowledge. In contrast, at the production workplace, a physical product or material is used as input and

is processed with the help of physical tools. The result is a new or similar physical product or service

(North 2014) (see Table 9).

Criteria Office Work Physical Work
Input Information Physical input

Output Information Physical product or service on a product

Work object Intangible Physical

Work equipment Information and communication systems Physical tools

Work content Refining information through knowledge Processing of physical input

Table 9 Office Work vs. Physical Work5

Thus, office work is the part within a company that focuses on immaterial, digital work with information.

Therefore, it is to be distinguished from mechanical or physical work, as presented, for example, in

HOBERT (2018) in the context of production in the industrial sector. The present thesis particularly
focuses on the information processing procedures with the help of application systems within a

company. In specific, the focus is on the processes working with information and on support processes

(Rüegg-Stürm 2002; Rüegg-Stürm 2005; Wölfle 2005; Wölfle 2006) (see Figure 5; dark grey), as in

these processes the intangible value creation takes place in terms of office work (see Section 2.2.1; see

Table 9). The physical and the management processes of a company are not within the scope of this

thesis. Within the first, the primary value creation consists of manufacturing, assembly, or repair of a

5 According to NORTH (2014).



Foundations 23

physical product, i.e., the conversion of physical input factors into physical goods (Bloech et al. 2014),

although various application systems are in use, e.g., for information provision or (machine) control,

such as cyber-physical systems (Freier 2020), smart watches (Zenker 2021), or smart glasses (Hobert

2018). Chatbots for factory and machine control (Kassner et al. 2017) are out of the scope of this work,

as they are only used for support and not for value creation in the sense of office work. Such deployment

scenarios for chatbots will therefore not be considered further in the remainder of the thesis.
Analogously, management processes will not be considered further, as they comprise overarching

activities of planning, organization, and control of the entire enterprise (Rüegg-Stürm 2002; Rüegg-

Stürm 2005). Nevertheless, such tasks can be addressed indirectly by chatbots, for example, by the

highlighted support processes in Figure 5.

Figure 5 Functional Areas of Office Work6

2.3 Relevant Theories and Models for Chatbot Applications at the Digital
Workplace

In addition to the deployment scenario of the digital workplace and the respective processes, established
scientific theories and models also exist to be drawn upon when examining the adoption and application

of technologies in the workplace, in this case for chatbots. This can be done from both the users’ and

the organizational viewpoints. In the following section, selected theories and models that have proven

to be particularly outstanding over the years are briefly presented. If there is already chatbot-related

research that uses these theories, it will also be addressed.

6 Translated according to WÖLFLE (2006).
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From the users’ point of view, a common scientific approach is to survey user acceptance of a new
information system in order to determine its possible success. The Technology Acceptance
Model (TAM) has received particular attention in this regard and is considered a well-regarded and

well-established option for acceptance testing and assessment. The original version established by

DAVIS (1989) explains usage behavior, with the constructs of perceived usefulness and perceived ease

of use influencing the willingness to use a system, which ideally results in a behavior intention to use
and an actual system use. This was applied, for instance, by PARK (2009) to survey the behavioral

intention to use e-learning among students. In addition, CONSTANTINIDES ET AL. (2013) used the model

to survey the use of social networking sites as business tools, and TRIPATHI (2019) used it in the context

of cloud computing adoption. In the chatbot context, RIETZ ET AL. (2019) built upon TAM to identify the

impact of anthropomorphic and functional design features, and CHEN ET AL. (2020) used TAM to assess

the acceptance of a chatbot for learning Chinese. In recent years, the original TAM was extended two

times. It was extended in TAM2 (Venkatesh/Davis 2000), by external influencing factors to support

longitudinal studies and in TAM3 (Venkatesh/Bala 2008) to further include anchor and adjustment
constructs. Consequently, TAM and its successors represent a comprehensive model for individual

acceptance measurement that can be used and adapted for a wide variety of research studies, such as

chatbot research in businesses.

Additionally, regarding the individual perspective and particularly the interaction of users with information
systems, the Computers Are Social Actors (CASA) paradigm has emerged (Nass et al. 1994).

According to the theory, users apply social rules and expectations to their interaction with a computer

or rather an information system. Therefore, social psychology, communication, and sociology literature

should be considered when studying human-computer interaction and associated design (Nass et al.

1994). Particularly in the field of human-computer interaction, the theory is used as a theoretical

foundation to explain the effects of social cues on the perception of human-like technologies (Gnewuch
et al. 2018). In the chatbot context, this paradigm should also gain significance, as the computer

interaction is based on a natural language dialog that creates, even more, a representation of a social

actor. For artificial intelligence and robotics, the paradigm was already applied (Edwards et al. 2014;

Lee et al. 2005). For instance, in the chatbot context, HO ET AL. (2018) applied the computer as a social

actor paradigm; DIEDERICH ET AL. (2022) and ZHANG ET AL. (2020) also refer to this paradigm in their

research on chatbots.

From the organizational perspective, the Information System Success Model (ISSM) was established

(DeLone/McLean 1992) to provide a general and comprehensive definition of information system

success. It was updated a few years later (DeLone/McLean 2003). Herewith, a system can be evaluated

in terms of information, system, and service quality that affects the use and user satisfaction. Thus, user
satisfaction and use of an information system can be determined. This includes the resulting benefits,

both positive and negative, which in turn influence usage and satisfaction. ISSM has been successfully

applied. For instance, ALSHIBLY (2014) used it to assess the success of electronic human resource

management, FREEZE ET AL. (2010) used it to measure e-learning success, and YU/QIAN (2018) used it

to measure the success of electronic health records. In the chatbot domain, ASHFAQ ET AL. (2020) used

ISSM for service agent chatbots.
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Notably to mention is also the Unified Theory of Acceptance and Use of Technology (UTAUT) to

survey information system success or influence from the organizational perspective (Venkatesh et al.

2016). This theory was developed by synthesizing models for predicting user acceptance, e.g.,

technology acceptance model, and the use of IT, e.g., theory of planned behavior, to predict behavioral

intention to use a technology and actual use, primarily in an organizational context (Venkatesh et al.

2016). For instance, LAUMER ET AL. (2019a) used UTAUT for the case of healthcare chatbots.

Furthermore, the process by which a company adopts and implements technological innovations or

information systems, i.e., chatbots, is often subject to hindering or supporting factors. In this regard, the
Technology-Organization-Environment (TOE) framework by DEPIETRO ET AL. (1990) has often been

used to identify factors that affect the adoption decision (Oliveira/Martins 2011). The model considers

factors from the technical, organizational, and environmental domains and identifies their influence on

the adoption. Consequently, the three factors influence the way a company adopts new technology. This

was applied by, for instance, ZHU ET AL. (2003) in investigating influencing or hindering factors for

e-business adoption at the firm level. A study by BORGMAN ET AL. (2013) used the TOE framework in an

expert interview study to identify influencing factors for cloud computing among adopters and

non-adopters. Recently, the TOE framework was refined and extended by an individual domain, which
explicitly covers the factors of, for example, future users, decision-makers for adoption, and technology
supporters. Subsequently, the Technology-Organizational-Individual-Environmental (TOIE)

framework was created (Awa et al. 2017; Rosli et al. 2012). In the chatbot domain, RODRÍGUEZ CARDONA

ET AL. (2019) applied the framework, even if the individual category was highlighted only implicitly, for

the application of chatbots in the insurance sector.

There are also scientific theories and models available to investigate viable application areas for

chatbots at the digital workplace. One approach at the user level to be mentioned is the
Task-Technology Fit Theory (Goodhue/Thompson 1995). The theory constitutes that technology is

more likely to have a positive impact if the technical capabilities match the tasks’ requirements. Thus,

the theory is a predictor for performance and effectiveness and surveys the importance of the fit between
technologies and users’ tasks to achieve individual performance impacts from the technology used. For

instance, ALKHALIFAH/D'AMBRA (2011) applied the theory to the adoption of identity management

systems. Additionally, PILLAI/SIVATHANU (2020) applied the theory together with TAM to the adoption of

artificial intelligence for talent acquisition in organizations. Another approach, which addresses the
organizational level, is the Fit-Viability Theory (Liang et al. 2007). Based partly on the Task-Technology

Fit Theory, this theory examines the performance of technology adoption in organizations. Hence, the

fit, i.e., the match of the technology with the needs of a task, and the viability, i.e., the extent to which

the infrastructure of the organization is ready for adoption, are considered.
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3 Conducted Research Studies

In this chapter, the seven conducted research studies are presented.7 As shown in Figure 6, the studies

are arranged in three research complexes.

Introduction

Foundations

Conclusion

Conducted Research Studies

Study I
State of the Art and Research Relevance

Research Complex A:
State of the Art and Practice on Chatbots at Digital Workplaces

Study II
State of the Practice on Application Areas and Objectives

Study III
State of the Practice on Influencing Factors and Challenges

Study IV
Requirements Analysis for Information Acquisition Chatbots

Research Complex B
Design of Chatbot Applications for the Digital Workplace

Study V
User Acceptance for IT-Support Chatbots

Research Complex C
Chatbot Development, Introduction, and Operation in Business

Study VII
Procedure Model for Chatbot Projects in Business

Study VI
Process-based Chatbots for Business Processes

Figure 6 Structure of Chapter 3

At first, in research complex A, the scientific and practical foundation for the subsequent studies is
presented. Therefore, in Study I, the state of the art and the relevance for research are described (see

Section 3A1). Following this, in Study II, the state of the practice is outlined by highlighting application

areas and objectives (see Section 3A2). Lastly, in Study III, influencing factors and the challenges of a

chatbot application are discussed (see Section 3A3).

7 To ensure a uniform, consistent, and error-free presentation, the studies have been slightly adjusted without
making changes to the content of the published and referenced original version. This includes orthographical
correction (e.g., missing or double words, punctuation), stylistic improvements (e.g., connecting words),
standardization of the appearance (e.g., captions, presentation, figures and tables, introduction of consistent
abbreviations), and the introduction and adaptation of (cross-)links.
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At second, research complex B addresses the design of chatbot applications for digital workplaces. In

doing so, in Study IV, requirements for information acquisition chatbots are examined (see Section 3B4).

Additionally, in Study V, users' acceptance and assessment of IT-support chatbots are surveyed (see
Section 3B5). Lastly, in Study VI, a Design Science Research study is presented to design a

process-based chatbot for the digital workplace (see Section 3B6).

At last, in research complex C, a generalized procedure model for chatbot projects based on a Design

Science Research study is described to support and guide practice to conduct successful chatbot

operations in businesses (Study VII, see Section 3C7).
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A Research Complex: State of the Art and Practice on Chatbots at
Digital Workplaces

To comprehensively survey the application of chatbots at digital workplaces in business, it is necessary

to create a well-established foundation for the subsequent studies. In doing so, the research relevance

must be verified and possible starting points for the subsequent research studies must be identified.

Therefore, in the first research complex, light is shed on the state of the art to examine the current

scientific literature and the body of knowledge on chatbot applications and adoption for the workplace

from the scientific perspective. The practice perspective is also included by surveying the current state
of chatbot operation from a company perspective. Consequently, the research question on which

research complex A is based addresses the state of the art and practice on chatbots at digital workplaces

[MRQ1] and is subdivided into four sub-meta research questions [MRQ1.1-4] (see Table 1) addressing

the four relevant aspects to lay the foundation.

First, the state of the art on chatbots for digital workplaces is examined [MRQ1.1]. Therefore, in Study I,

the sub-meta research question is refined and addressed by two further research questions (see Figure

7) (Meyer von Wolff et al. 2019a). Based on a structured literature review, the current scientific

contributions on chatbots at digital workplaces are systematized to give an overview of the existing

research areas and trends in the chatbot domain [RQ11]. In addition and based on the respective results

of the literature review, existing open research questions or research gaps are derived to point out

starting points for subsequent studies specific, and to highlight research needs for the scientific
community in general [RQ12].

Second, viable application areas for chatbots at digital workplaces must be surveyed to be able to
provide chatbots [MRQ1.2]. This sub-meta research question is refined by three further research

questions of two studies. Based on the structured literature review of Study I, application areas and

potential use cases mentioned in the scientific literature are systematized and described [RQ11] (Meyer

von Wolff et al. 2019a). Study II examines the practice perspective (Meyer von Wolff et al. 2020a) based

on a qualitative cross-section interview study with industry experts. Possible usage scenarios are

described in terms of technical functions that can be conducted with chatbots at the workplace

independently of a specific application area [RQ21]. Furthermore, actual application areas that exist in

a company both within a division and across divisions are described [RQ22]. In addition, the relationship
between the usage scenarios and the application areas is also outlined.

Third, the objectives targeted by a chatbot application at digital workplaces are examined [MRQ1.3].
This sub-meta research question is refined by two research questions of two independent studies.

Based again on the structured literature review of Study I the objectives mentioned in scientific

contributions are systematized and described [RQ11] (Meyer von Wolff et al. 2019a). In addition, based

on the interview study of Study II, the practice perspective on objectives is also examined [RQ23] (Meyer

von Wolff et al. 2020a). In doing so, the relationships among the objectives are shown and the objectives

are outlined based on the categories direct, mid-level, and indirect.
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Fourth, it is necessary to examine the overall constraints for a chatbot application at digital workplaces

[MRQ1.4]. Therefore, in Study III (Meyer von Wolff et al. 2021b) the sub-meta research question is

refined by two further research questions. Based on the same interview study of Study II, the factors

influencing a chatbot adoption at digital workplaces are outlined based on the technical, organizational,
individual, and environmental categories of the Technology-Organizational-Individual-Environmental

framework (DePietro et al. 1990; Rosli et al. 2012) [RQ31]. Regarding the respective influencing factors,
the existing challenges that need to be addressed for a successful chatbot application are also

described [RQ32].

Figure 7 Overview of the Studies and their Research Questions of Research Complex A

For each study, supplementary information is provided in the appendix. This includes the search strings,

the classification matrix, and further overviews of the relevant literature (some descriptive statistics and

the allocation of the literature to the application areas and objectives) of Study I in Appendix A2.

Additionally, for Study II and Study III, the prequestionnaire for the interview study, the original interview

guideline, and the classification matrix of the interviews are available in Appendix A3. Appendix A3 also

includes exemplary quotes relating to influencing factors and challenges of Study III.

MRQ1 How do science and practice contribute to the application of
chatbots at the digital workplace?

MRQ1.1 RQ21
Which usage scenarios can be performed by chatbots at the
digital workplace?

RQ22
What are the possible application areas for chatbots at digital
workplaces?

RQ23
What are the objectives of a chatbot application at digital
workplaces?

RQ31
Which factors influence the adoption of chatbots at digital
workplaces?

RQ32
What challenges arise when applying chatbots at digital
workplaces?

Research Complex A
State of the Art and Practice on Chatbots at Digital Workplaces

Study II
State of the Practice on Application Areas and Objectives

Study III
State of the Practice on Influencing Factors and Challenges

How can the state of the art of chatbots at the digital workplaces
be systematized?

RQ12
Which research questions exist in the research area that have
not been answered yet?

Study I
State of the Art and Research Relevance

MRQ1.2

MRQ1.3

MRQ1.4

RQ11

Which objectives are associated with a chatbot
application at digital workplaces?

Which constraints exist for the application of
chatbots at digital workplaces?

What is the state of the art on chatbots for digital
workplaces?

Which application areas are viable for chatbots at
digital workplaces?
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1 State of the Art and Research Relevance

How May I Help You? – State of the Art and Open Research Questions for
Chatbots at the Digital Workplace

Abstract Chatbots become quite hyped in recent times as they can provide an intuitive and

easy-to-use natural language human-computer interface. Nevertheless, they are not yet

widespread in enterprises. Corresponding application areas for collaboration at digital

work-places are lacking and prior research contributions on this topic are limited. In this

research paper, we aim at surveying the state of the art as well as showing future research

topics. Thus, we conducted a structured literature review and showed that only few first

research contributions exist. We also outline current potentials and objectives of chatbot
applications. In the discussion of the results of our structured literature review, we show

that research gaps are present. To tackle the research gaps, we derive open research

questions.

Keywords Chatbot, Digital Workplace, Human Computer Interaction, Conversational Agent.

Citation Meyer von Wolff, R.; Hobert, S.; Schumann, M.: How May I Help You? - State of the Art
and Open Research Questions for Chatbots at the Digital Workplace. In: 52nd Hawaii

International Conference on System Science (HICSS). Maui, Hawaii, USA. 2019.

p. 95-104.
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1.1 Introduction

In recent years, a growing digitalization of the economy can be observed. In particular, this influences

enterprises and the way how employees work at office workplaces. Based on this increasing use of

innovative technologies, the workplace of the future turns into a digital-enhanced workplace (Klaffke

2016; Köffer 2015). Established paper-based working practices vanish and new forms of collaboration,

as well as office and working structures, are spreading. Employees demand the use of new technologies
at the workplace that they know from private use (Klaffke/Reinheimer 2016; Köffer 2015; Lestarini et al.

2015; White 2012). In addition, a second “megatrend” should be considered: the distribution of

messaging-services for communication and collaboration among employees in the day-to-day business

(Gentsch 2018). This influence of location- and device-independent communication also affects and

shapes the digital workplace. Despite the advantages of using innovative technologies, this results in

an increasing number of communication channels and corresponding information sources. Employees

also tend to use multiple information systems in their day-to-day business simultaneously, which leads

to an application overload. Thus, employees spend an increasing amount of time for searching, editing,
or sharing of information (Russell 2012; White 2012), which could further affect the employees’

productivity in their work tasks negatively (Carayannopoulos 2018; Lebeuf et al. 2017).

To address these problems, it is necessary to filter information to avoid information overloads as well as

to reduce the workload during daily tasks by providing appropriate assistance. One promising

technology for this is the use of artificial intelligence in the form of chatbots. They provide a

human-computer interface using natural language-based dialogs and are capable of assisting or

automating tasks as well as filtering and providing information (Følstad/Brandtzæg 2017; Schäffner

2017; Schonschek 2017). Although practitioners assume that chatbots can influence employees’

productivity positively, the technology itself is still in an early development stage. Even though

dialog-based systems (e.g., Amazon’s Alexa or Ikea’s Anna) are popular among consumers, chatbots
are currently not yet widespread in enterprises and corresponding application areas are lacking (Bott

2017; Korenziowski 2017). This is also reflected in the scientific knowledge base, as prior research is

limited in this infancy research area. Therefore, we aim at providing an in-depth analysis of the current

state of the art as an entry point for future research (Gregor 2006). Based on a structured literature

review, we analyze the current literature, describe the outcomes, and postulate open research

questions. Thus, we ask the following research questions:

RQ11 How can the state of the art of chatbots at the digital workplaces be systematized?

RQ12 Which research questions exist in the research area that have not been answered yet?

To answer these questions, the remainder is structured as follows. Next, we present the theoretical
foundations in Section 3A1.2 and describe the methodical approach of our literature review in Section

3A1.3. In Section 3A1.4, we outline the results of our literature review, discuss them in Section 3A1.5

and postulate open research questions in Section 3A1.6. We summarize our findings in Section 3A1.7.
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1.2 Theoretical Foundations

1.2.1 Digital Workplace

The design of workplaces has a long tradition in human-oriented computer science. In recent years, the

nature of work has been changed and affected enterprise technologies as well. New technologies

emerged and today's work becomes more digitally. Furthermore, smart systems replaced traditional

human capabilities and are used to perform mainly routine tasks (Richter et al. 2018; White 2012).

However, information access is still a major problem at the workplace. Thus, new technologies are

needed to address this problem in the future (White 2012). As mentioned by RICHTER ET AL. (2018),

future application systems have to be user-centric, allow transforming work practices, and must provide
flexibility. Therefore, it is necessary for enterprises and especially at workplaces to process information

in the appropriate manner to reduce uncertainty and equivocality in daily work. In addition to that,

scientific theories also provide insights about how to address these problems. For instance, the media

richness theory gives indications how information access should be designed (Daft et al. 1987). To

enable research for chatbots at digital workplaces, it is necessary to define the application area in a first

step. In general, a digital workplace is not limited to a physical place. Instead, it is a virtual summary of

tasks on information, e.g., searching, transforming, documenting (Begau et al. 1993). Nowadays, this is
also known as knowledge work (White 2012). Considering today’s focus on application systems and

messaging services, the digital workplace is usually location-independent, sometimes mobile, and often

integrates different technologies, people, and processes (Lestarini et al. 2015; White 2012).

Thus, a digital workplace combines (IT)-technologies, processes, and people for information processing

in and between enterprises. Therefore, the focus lies on working with information and includes a high

relevance of communication and collaboration among the involved people and/or application systems.

Based on this, the following characteristics are noteworthy: First, the primary focus of the digital

workplace is the use of information systems for daily tasks and requires an increasing utilization of

information for the task fulfillment. In this way, we differentiate it from physical work (e.g., production

processes or maintenance tasks, as focused in HOBERT (2018). Therefore, it is firstly necessary to collect

or share information that are required for the task execution or to solve (novel) problems. Secondly,

employees have to work collaboratively. Therefore, they need systems to support teamwork. Thirdly,

employees have to learn continuously for example to adapt to changes in work scenarios. To take these
characteristics into account, it is necessary to put human work practices and their context in the center

when investigating the potential of digital technologies like chatbots (Richter et al. 2018).

1.2.2 Chatbots

Since the first chatbots ELIZA (Weizenbaum 1966) and ALICE (Wallace 2009), different approaches for

conversational information systems were pursued, but the main characteristics have remained largely

the same: A chatbot is a special kind of an application system, whose functions are accessible via a

dialog-based user interface, e.g., through messaging services (Lebeuf et al. 2018). It uses artificial

intelligence technologies to provide a natural language user interface to various databases or APIs for
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the execution of work tasks. Thus, users can communicate – by text or audio – in a natural and intuitive

way with application systems (Al-Zubaide/Issa 2011; Angga et al. 2015; Carayannopoulos 2018; Henrich

2017; Mallios/Bourbakis 2016).

Thus, a chatbot is an application system that provides a natural language user interface for the

human-computer integration. It usually uses artificial intelligence and integrates multiple (enterprise)

data sources (like databases or applications) to automate tasks or assist users in their (work) activities.

Additional characteristics of chatbots are: First, chatbots can perform actions reactively, proactively, as

well as autonomously based on user inputs or changes in the environment. Second, chatbots are

adaptive and capable of self-learning to handle context information or consider user preferences in

future dialogs.
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Figure 8 Components of a Chatbot

The technical architecture of a chatbot consists of four mandatory and a few optional modules (Berg

2013; Mallios/Bourbakis 2016) (see Figure 8). As input, voice or text is possible. If voice is chosen, it
has to be processed by automatic speech recognition to get a machine-readable text. Afterward, the

natural language understanding analyses the input, dismantles it as well as examines it for patterns.

Then the dialog manager processes the outcome against the backend and inquiries the data or

knowledge bases, executes application systems, or calls an API. After processing the user input, the
results will be transformed in natural language, e.g., questions or simple answers, via a natural language

generation module. Finally, the generated text can be outputted as audio by the text-to-speech

component. For this research study, we focus on the combination of the mentioned components as an

entire application system and not on the design of specific technical components. In particular, we

analyze the use of chatbots for supporting the daily work of single employees at the digital workplace

as described in Section 3A1.2.1. In other words, we understand chatbots as a new medium for

human-computer interaction (Følstad/Brandtzæg 2017).

1.3 Methodical Approach

To assess the state of the art and to answer our research questions, we conducted a structured literature

review (Cooper 1988; Fettke 2006; Webster/Watson 2002). Therefore, we examined current research
approaches, application domains, potentials, and objectives of using chatbots at digital workplaces.

According to the aim, we intended to accumulate an almost complete census of relevant literature.
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Therefore, we used accessible research results of scientific databases as the basis for our data

collection. To perform the search, we used English and equivalent German keywords (Figure 9; see

Appendix A2.2-A2.38 for a detailed overview of the used search strings). Before including a paper in our

literature analysis, we checked the quality of the identified papers as follows: We included only reviewed

and published scientific papers to reach a proper level of quality. Additionally, we took into account that

papers provide completed research studies with comprehensible results and cite an adequate number
of references. In addition to scientific research publications, we added published practice literature that

reflects the current state of the art in enterprises. By doing this, we aim at transferring the results from

practice in order to harness them in science. The search period was not limited, but we took care that

relevant papers comply with the actual state of technology. As we finished the data collection in early

2018, we included literature published until the end of 2017.

Figure 9 Research Framework of Study I

The found papers were filtered as follows (Gränig et al. 2011): Firstly, we checked the titles and abstracts

of all query results and excluded duplicates. Secondly, we reviewed the content of the remaining papers

in detail. Therefore, we predefined a list of criteria, based on our research goal, to classify literature as

relevant (see Table 10). As shown, only the first two criteria represent relevant literature for our review.

We used criteria 3-5 for excluding irrelevant literature.

Criteria Description
1 Relevant are articles that examine chatbots and application areas at the digital workplace jointly.

2
Relevant are articles that examine chatbots in non-work-related application areas only if the
targeted use cases also exist in a comparable way at the digital workplace, e.g., information
search tasks or online shopping.

3 Irrelevant are articles that examine chatbots in general but in non-transferable application areas
for the digital workplace.

4 Irrelevant are articles that examine digital (office) workplaces without being responsive to chatbots
or natural language assistance systems.

5 Irrelevant are articles that examine only technical aspects or single components of chatbots, e.g.,
mathematical algorithms or interface designs.

Table 10 Criteria of relevant Papers of Study I

After this initial search process, we conducted a forward and backward search and added 13 papers.

Overall, we identified 52 relevant research papers, which we analyzed for further study to figure out the

contributions, application areas, and objectives of chatbots at digital workplaces (see Figure 9).

8 In the published version, reference was made to the online appendix at http://bit.ly/ChatbotsatWorkplaces.
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1.4 Results

In the following, we describe the results of our literature review. First, we present some descriptive

findings. Afterward, we outline the research contributions, potentials, as well as objectives of using

chatbots at the digital workplace. Due to the extent, we focus on the main contributions of the analyzed

papers by summarizing the results briefly. The full overview of the relevant papers, their categorizations,

and some descriptive statistical analyses are available in Appendix A2.4 to Appendix A2.79.

1.4.1 Descriptive Results

The analysis of our relevance criteria clearly shows that most of the articles correspond to criterion 2 of

Table 10 (see Figure 10). Only 9 out of 52 articles examine the application of chatbots at the digital
workplace. Due to this limited amount of relevant literature, it is essential to include articles matching

criterion 2. Thus, we examine the results of closely related articles that did not mention digital workplaces

directly.

Figure 10 Descriptive Distributions of Study I

The distribution by publication year (see Figure 10) clearly shows the relevance for the topic as already

described in the introduction. Considering publications until 2016, we identified only a few relevant

papers per year. In 2017, the number of publications increased significantly. In addition, two articles

could already be found online-first and were added to 2017.

1.4.2 Application Domains

Our first research goal was to identify and categorize the application domains focused in the actual
research. Therefore, we aimed at identifying research contributions belonging to the application domains

of chatbots in office work tasks and categorized the articles based on that. This resulted in six categories

of application domains at the workplace (see Table 11 and Figure 11) which are further subdivided by

the art of the paper (scientific or practice-oriented).

9 In the published version, reference was made to the online appendix at http://bit.ly/ChatbotsatWorkplaces.
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Paper Research
Contribution Potential Objective
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(Bott 2017) ● ● ● ● ● ●
(Chakrabarti/Luger
2015) ● ● ● ●
(Dämon 2017) ● ● ● ● ● ●
(Gyton/Jeffsry
2017) ● ● ● ● ● ● ●
(Han 2017) ● ● ● ● ● ● ●
(Henrich 2017) ● ● ● ● ● ● ● ●
(Lebeuf et al. 2017) ● ● ● ● ● ● ●
(Schäffner 2017) ● ● ● ● ● ● ● ●
(Strehlitz 2017) ● ● ● ● ●

Sum Criterion 2 11 11 2 0 0 19 20 10 8 1 8 5 3 1 1 3 14 3 0 3 6 4 7 40 4 7 6 6 11

Sum Total 14 11 3 3 1 20 43 27 9 47 6 8 8 7 18
Legend: CS  Customer support

IA  Information acquisition
ET  Education and training
SS  Self-service
CW  Collaborative work
WF  Without focus

P1 Information search tasks
P11 Request of FAQs
P12 Answer customer questions
P13 Answer employee questions
P14 Searching for products
P15 Query weather information
P16 Query traffic information
P17 Query of tasks and appointments
P18 Provide maintenance information

P2 Standardized routine processes
P21 Shopping
P22 Employee self-service
P23 Customer self-service
P24 Banking
P25 Arrange appointments and

         meetings
P26 Setting up reminders

P3 Teaching and learning tasks

O1 Natural language user
interface to information
systems

O2 Uniformly,
device-independent and
mobile access to
application systems

O3 Increase efficiency and
productivity

O4 Decrease of time effort
O5 Reduce of costs
O6 Relieve employees by

take over or automate
tasks

Note: multiple entries present; papers: n=52
Table 11 Classification of identified relevant Literature

As shown in Figure 11, scientific research focuses mainly on information acquisition. The
practice-oriented literature on the other side mostly focuses on customer support. Notably is that we

identified a large amount of – scientific as well as practice-oriented – papers without a specific research

focus. Just a few authors mentioned the topics self-service, education and training, and especially

collaborative work, which are all typical office work tasks. To summarize, we can already detect a

literature gap belonging to the use of chatbots for collaboration and digital office work.

Figure 11 Categorization of Application Domains

Specifically, most of the papers address the field of customer support (Chai et al. 2001), e.g.,

developing a chatbot for the information acquisition for products or services. The findings show that
users can get needed information with a lower amount of clicks. AUGELLO ET AL. (2012) describe an

ontology-based chatbot for the same area. Based on the ontology, the maintenance effort is reduced. A

dynamic approach is followed by CHAKRABARTI/LUGER (2012), and CHAKRABARTI/LUGER (2015). Their

chatbot is capable of creating a dynamic goal fulfillment map to answer requests. Evaluations show that
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the resulting chatbot is able to handle longer conversations as well as contexts instead of just

question-answering. In practice-oriented papers mainly general application scenarios are described,

e.g., assistants for customer communication (Aquino 2012), frequently asked question (FAQ) answering

(e.g., Korenziowski 2017; Strehlitz 2017), as well as challenges or general conditions of chatbot

applications (e.g., Heckel/Ermisch 2017; Masterson 2015). Some papers also address e-commerce

(aka conversational commerce) or customer self-services using chatbots, e.g., booking flights or banking
(Kuhn 2017; Masterson 2015; Schonschek 2017). Some legal aspects and challenges are described

once (Brunotte 2017). Subsuming, we could identify 14 papers with an external enterprise focus on

communicating with customers. However, scientific research results are missing and mostly general

statements could be derived from practice-oriented papers. Nonetheless, those results can point out

evidence for the need for chatbots.

Furthermore, we identified 11 relevant papers belonging to information acquisition. Most authors

describe various concepts or prototypes – sometimes with evaluation results. In RADLINSKI/CRASWELL

(2017) a schema was derived that outlines, which communication patterns exist for information

acquisition and how those patterns should be implemented in a chatbot. A general ontology-based

chatbot was described by AL-ZUBAIDE/ISSA (2011), which can easily be transferred between different
subject areas and thereby reduces maintenance. In CARAYANNOPOULOS (2018), RANOLIYA ET AL. (2017),

SHAWAR ET AL. (2005), and SHAWAR (2008) different conceptual approaches were described. In those

cases, users can get various information, e.g., upcoming tasks or activities. Also, a chatbot, which uses

the Google-search engine as the backend, was identified (Quarteroni/Manandhar 2007). Queries are

forwarded to Google and the result is fetched back and displayed in the dialog. Another concept for

information acquisition uses a hybrid knowledge base of AIML (for permanent answers) and a database

(for frequently changing answers), e.g., customer relationship management (CRM) or enterprise

resource planning (ERP) systems (Reshmi/Balakrishnan 2016). In SETIAJI/WIBOWO (2016) a chatbot
based on bigrams for similarity calculation and a relational database as data storage is described.

Furthermore, in KISELEVA ET AL. (2016), and VTYURINA ET AL. (2017) user satisfaction in search tasks

with chatbots was analyzed. Summarizing, concepts or prototypes mostly focus on this application area.

However, requirements for this task are lacking as well as detailed evaluations of the resulting chatbots.

Thus, detailed insights concerning developed concepts and implementations are also missing. Despite

these aspects, this category receives the most attention in the scientific community.

For the field of self-service, the authors point out some application areas, like travel expense accounting

or chatbots as personal accountants (Dämon 2017; Henrich 2017). Also, chatbots can be used to

change the master data of employees as well as retrieve the remaining days off (Gyton/Jeffsry 2017).

Overall, the three papers address only abstract and general application areas without going into detail.
We declare this by the practice-oriented focus combined with a lacking research method. Therefore,

concepts or prototypes are missing and the field of self-service is unexplored. Scientific research is

necessary to examine the application area in order to provide insights on how to develop self-service

chatbots.

Three articles examine the use of chatbots for education and training tasks. For instance, chatbots

should support employees’ onboarding processes by answering corresponding questions and help
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employees to learn company specifics (Han 2017). In addition, lifelong learning at work can be

addressed by this as well. Another two relevant papers describe a chatbot (Mikic Fonte et al. 2009a;

Mikic Fonte et al. 2009b), which can provide resources for learning via the natural dialog like an

automated teaching assistant. In addition, it is possible to evaluate the user based on asked questions.

Summing up, only a few contributions exist, which focus mainly on single concepts without outlining

requirements or providing evaluation results.

In addition, we could identify only one paper that addresses the collaborative work (Lebeuf et al. 2017).

The authors explain how chatbots can reduce friction by inappropriate tools in collaborative teamwork
settings. They present some realizations, which can be used in communication tools like Slack. Overall,

the paper points out the usage potential, but actual research about the use of chatbots for collaborative

work is missing.

At last, most of our identified papers are without focus on a specific research topic. Papers in this

category address multiple aspects, which are described in the following. Some tackle the historical

evolution of the technology or relevant components (e.g., Berg 2013; Satu et al. 2015). Furthermore, in

practice-oriented papers, various general application areas, challenges, or objectives were described

(e.g., Følstad/Brandtzæg 2017; Lebeuf et al. 2018). In addition, three concepts of chatbots without a

specified application area are provided. ANGGA ET AL. (2015) present a chatbot with a 3D avatar and

facial expressions in addition to the natural language dialog. Also, BANG ET AL. (2015) describe a chatbot

that determines matchings based on examples instead of rules. In VAZIRI ET AL. (2017) a chatbot is
described, which generates its knowledge base with the help of online available API documentations.

After a preprocessing, the documentation is accessible through the dialog. Also, some contributions

tackle the adaption of dialogs to enable inquiries when ambiguities occur (Montero/Araki 2005) or to

handle the user intention (Neves et al. 2006). At last ZAMORA (2017a), and ZAMORA (2017b) looked at

user behavior, perception and expectations. To sum up, all of these papers deliver only sketchy insights

in the research area. Nonetheless, they point out some application areas or approaches for using

chatbots at digital workplaces, which have to be examined in detail.

1.4.3 Potentials

In addition, we examined actual potentials (Pij) of using chatbots at the digital workplace mentioned in

the analyzed literature (see Table 11). As some authors address multiple application potentials of

chatbots, it is necessary to record them independently of the research contribution (see Section

3A1.4.2). In doing so, we also tried to gain detailed insights into the application areas as described in

Section 3A1.2.1. As seen in Table 11, we identified three potentials. In addition, most of the papers

discuss information search tasks in general. The papers of criterion 1 focus mostly on the answering of

customer questions. Many of the detailed potentials (e.g., P13-P18) were only discussed in the literature
of criterion 2 and were therefore transferred by us to the digital workplace.

First of all, chatbots are able to support various kinds of information search tasks [P1] to provide users

with needed information (e.g., Angga et al. 2015; Reshmi/Balakrishnan 2016). These can be for instance

FAQs to relieve employees in the customer service by automating recurring questions (e.g.,
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Chakrabarti/Luger 2012; Heckel/Ermisch 2017). Also, general questions, e.g., external questions from

customers as well as internal questions from employees, can be answered automatically by chatbots

(e.g., Grodzietzki 2017; Setiaji/Wibowo 2016). Furthermore, chatbots provide channels to get product

information for purchase preparation (e.g., Berg 2013; Kuhn 2017). In addition, different minor daily

information can be retrieved via a chatbot, e.g., upcoming tasks, appointments, or meetings (Panser

2017). Also, it is possible to retrieve information during maintenance processes (Zirn 2017).

Secondly, chatbots are able of mapping standard routine processes [P2] (e.g., Schonschek 2017;

Zamora 2017a). To do this, they guide employees step-by-step through processes, query necessary
entries, and perform corresponding resulting steps (e.g., Henrich 2017; Schäffner 2017), e.g., master

data changes or travel expense accounting (e.g., Gyton/Jeffsry 2017; Henrich 2017). Also, employees

can use chatbots to arrange meetings in a natural dialog. The chatbot negotiates between the

participants and sets up an appointment (e.g., Følstad/Brandtzæg 2017; Korenziowski 2017; Lebeuf et

al. 2017).

In addition, as shown in Section 3A1.4.2, chatbots can be used for teaching and learning tasks at the

digital workplace [P3]. Chatbots can teach learning content in a natural language dialog in such a way

that employees can for example demand content for training at the workplace (e.g., Angga et al. 2015;

Mikic Fonte et al. 2009a). In addition, employees and their learning progress can be evaluated based

on questions. Furthermore, recommendations for further learning steps for employees can be given by

chatbots (Augello et al. 2012; Mikic Fonte et al. 2009b).

1.4.4 Objectives

Lastly, we examined the mentioned objectives (Oi) of using chatbots at digital workplaces (see Table

11). Chatbots provide a natural language user interface to information systems [O1]. This allows

(enterprise) applications to be easily integrated without the user having to install additional software.

The chatbot backend uses existing interfaces to access integrated (enterprise) applications or (web)

services and provides them in the same communication channel. This will reduce media discontinuity

and application overload within daily work routines (e.g., Bager 2016; Følstad/Brandtzæg 2017; Lebeuf
et al. 2017). Instead of learning user interfaces, employees can execute processes or tasks intuitively

and with natural language. This will also decrease frustration with existing applications (e.g., Aquino
2012; Carayannopoulos 2018). Additionally, chatbots should provide an uniformly,
device-independent, and mobile access to application systems through the use of, e.g., messaging

services as an interface [O2] (Lebeuf et al. 2018; Schäffner 2017). Furthermore, chatbots are supposed
to increase efficiency and productivity of work by using speech and providing context information

[O3] (e.g., Korenziowski 2017; Zamora 2017a). Also, decrease of time efforts [O4] and reduced costs
[O5] are objectives of using chatbot applications at the digital workplace, e.g., by automatically
answering customer questions (e.g., Chakrabarti/Luger 2015; Satu et al. 2015; Zamora 2017a). Lastly,
chatbots should relieve employees by taking over or automating tasks, e.g., customer service, so

that employees can focus on complex or enterprise-relevant tasks [O6]. For tasks that can not be

automated completely, chatbots should try to assist employees as much as possible (e.g., Gyton/Jeffsry

2017; Lebeuf et al. 2018; Masterson 2015).
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1.5 Discussion of the Results

The results of our structured literature review indicate that research gaps exist in many of the outlined

research areas belonging to the actual use of chatbots at digital workplaces. However, as shown in

Section 3A1.4.2, we could already identify six research areas targeting the use of chatbots. In the
identified scenarios information acquisition and customer support are mainly addressed. In most papers,

authors just describe specific concepts – only a few are evaluated. Office-related topics like collaborative

work, education and learning, or self-service are currently only addressed by a few authors who mostly

mention only sketchy application areas. Therefore, we conclude that generalized statements for the

design of chatbots for the digital workplace are not inferable because requirements, as well as
evaluations for the designed approaches, are missing.

Furthermore, we showed that the two main potentials of chatbots are information search tasks and
standardized routine processes (see Section 3A1.4.3). As shown in Section 3A1.4.2, the information

acquisition is already examined in some articles, e.g., with concepts or evaluations. For the support of

standardized routine processes, only a few limited results are available. In addition, chatbots should

provide a natural language interface for enterprise applications, which is not addressed in research yet.

Furthermore, many external application scenarios targeting communication with customers are

described. In contrast to that, internal application scenarios at the workplace are missing so far. This is

also consistent with the identified research contributions, as the focus currently lies on customer support

and information gathering, both of which are not purely company or office workplace-related tasks.

In the analysis of objectives (see Section 3A1.4.4), we pointed out that, firstly, chatbots should integrate

enterprise application systems in natural language dialogs. Secondly, chatbots should support

employees by taking over or automating daily tasks. Both objectives correspond to the identified

application areas. However, not a single paper addresses this fully by describing a concept or a

prototype (see Section 3A1.4.2). Thus, we conclude that there is also a research gap.
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 Customer support 0 4 1 3 0 14

 Information acquisition 0 8 7 5 1 11

 Self-service 0 0 0 0 0 3

 Education and Training 0 1 2 0 0 3

 Collaborative work 0 0 0 0 0 1

 Without Focus 1 6 2 5 0 20

 Sum total 1 19 12 13 1 52
Note: multiple entries present

Table 12 Contributions to the Design of Chatbots

Furthermore, we analyzed the contributions to the design knowledge base. Since many of the

contributions are from practice papers, insights in scientific publications are missing. Therefore, we
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analyzed the present design contributions to provide an entry point for future scientific studies. For this

purpose, we examined whether the papers provide insights concerning requirements, concepts,

artifacts, evaluations, and generalized design principles (Baskerville/Pries-Heje 2010; Gregor/Hevner

2013) (see Table 12). Clearly, we indicate that requirements and generalized results, e.g., design

principles, for the design of chatbots at the digital workplace are missing. This is especially surprising

as 19 papers describe concepts and 12 papers provide prototypes. However, in order to derive
generalized results, it is necessary to identify design patterns for application areas. First, requirements

for different application areas have to be identified in order to construct reproducible concepts and

prototypes. Finally, it is necessary to evaluate them to derive valid design recommendations.

In addition, we showed in Section 3A1.4 that practice-oriented insights are missing. Even though, we

identified some practice-oriented papers, which only address general topics (like customer support).

Mainly, the identified empirical research contributions focus on evaluations of the designed chatbots or

underlying conditions. Currently, there are no (comprehensive) empirical studies on the use of chatbots

at the digital workplace. Therefore, a comprehensive analysis underpinned by practical insights of

application areas and their requirements as well as general conditions is required. Especially since

chatbots can currently only be used in limited and structured areas of responsibility or work (Al-
Zubaide/Issa 2011; Heckel/Ermisch 2017; Schonschek 2017), it is necessary to examine them in detail.

We delivered a first approach for this through our structured literature review. Thus, we could show first

literature-based results for the topic, but it is still necessary to survey practice-oriented findings in order

to investigate and validate them in detail.

1.6 Open Research Questions

Overall, based on our findings and the discussion, we postulate the following open questions (OQi) that

should be targeted in future chatbot-related research at digital workplaces (see Table 13). Even though

our questions are generally formulated, they can easily be applied to specific use cases. To describe

them in detail, we adapt them in the following to the application area of information acquisition

(see 3A1.4.2).

Topics to Address

Behavioral Studies

OQ1 Which application areas are viable for chatbots at the digital workplace?

OQ2 Which prerequisites have to be considered?

OQ3 Which factors inhibit the usage of chatbots?

OQ4 Which factors support the usage of chatbots?

Design Research

OQ5 How should chatbots be designed?

OQ6 What are the specific requirements?

OQ7 What are the resulting benefits of the usage of chatbots?

OQ8 What are design principles for chatbots?

OQ9 What elements should a theory for chatbots at the workplace include?

Table 13 Open Research Questions

Firstly, as shown in Section 3A1.4.2 most of the relevant papers focus on information acquisition mainly

in the use case of customer support. As stated above, chatbots are currently not widely used at the
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workplace and we based our findings therefore on papers matching criterion 2. Therefore, a first

question arose, if our application areas are the viable ones or if there are more application areas
possible, which are not reflected in the literature currently [OQ1]. For the identified application areas,

prerequisites must be surveyed [OQ2]. Extending this, it is necessary to investigate positive or negative

factors [OQ3-OQ4], e.g., challenges, opportunities, or objectives, which influence the adoption of

chatbots at the workplace. Therefore, research is still necessary for the case of information acquisition
in the workplace context, e.g., chatbot access for enterprise (knowledge) databases or internal

resources instead of predefined FAQs. Nonetheless, the same questions arose for all other application

areas as identified in Section 3A1.4.2, e.g., master data changes or travel expense accounting. Since

we scrutinized only the literature belonging to the application areas and objectives, we recommend

performing further practice-oriented behavioral studies to answer the open questions, e.g., by

interviewing experts or practitioners. In those studies, (potential) users should be surveyed to ascertain

the application of chatbots in detail and in real-world scenarios. By answering these questions, theories

of explanation and maybe also of prediction can be used (Gregor 2006).

Secondly, as shown in Section 3A1.5, just a few contributions targeting the design of chatbots exist and

most of them are concepts or prototypes. However, requirements as a prerequisite for the design of
chatbots at the workplace are lacking currently. We suggest addressing the design of chatbots by design
research [OQ5]. At first, the viable application areas have to be derived and defined, e.g., the mentioned

information acquisition. Following this, specific requirements for each application area must be identified
[OQ6], e.g., necessary database interfaces, organization of data maintenance, security measures, as

well as general requirements like input or output modality, and NLP provider. Next, these requirements
have to be transformed into (software) artifacts [OQ5], e.g., a chatbot for answering employee questions

like “how can I change my password?” or “where can I find the documents for travel accounting?”. These

artifacts have to be evaluated in further (empirical) studies, e.g., laboratory experiments to gain
feedback. The results of the evaluation step can also be used to analyze the impacts of using chatbots
in enterprises [OQ7]. Finally, all of these results have to be converted into generalized design principles

to address the whole design process [OQ8]. The results of the individual design research can hereby

be adapted to different application areas. For instance, generalized results of an information acquisition

chatbot can be used to design a chatbot for internal processes. By answering these further design

research questions a theory of design and action can be addressed finally (Gregor 2006). Since

currently, no specific theories for chatbots at the workplace are present, the question arose which
components theories should have [OQ9], e.g., to measure the effects of adaptions or the hindering

factors. Existing theories (like the media-richness theory) can be used as a starting point for further

theory development.

1.7 Conclusion

In this paper, we examined the state of the art of chatbots at the digital workplace. Therefore, we asked

two research questions and answered them by conducting a structured literature review. As shown, only
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a few scientific findings exist that tackle the usage of chatbots at digital workplaces especially for

collaborative work between employees.

As in any research study, limitations need to be considered. We evaluated existing scientific and

practice-oriented literature until the end of 2017, so there could be newly published papers in the

meantime. In addition, we included many articles of closely related topics, which do not mention digital

workplaces directly (see Table 10 and Figure 10). Since there are only a few contributions matching

criterion 1, we used this approach to survey the state of the art of using chatbots at digital workplaces.

Therefore, it is still necessary to gain practice insights in the subject area to validate and extend our
findings. To address this, we recommend answering our postulated open questions.
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2 State of the Practice on Application Areas and Objectives

Chatbots at Digital Workplaces – A Grounded-Theory Approach for Surveying
Application Areas and Objectives

Abstract Background: Chatbots are currently on the rise as more and more researchers tackle this

topic from different perspectives. Simultaneously, workplaces and ways of working are

increasingly changing in the context of digitalization. However, despite the promised

benefits, the changes still show problems that should be tackled more purposefully by

chatbots. Application areas and underlying objectives of a chatbot application at digital

workplaces especially have not been researched yet.
Method: To solve the existing problems and close the research gap, we did a qualitative

empirical study based on the grounded-theory process. Therefore, we interviewed 29

experts in a cross-section of different industry sectors and sizes. The experts work in the

information systems domain or have profound knowledge of (future) workplace design,

especially regarding chatbots.

Results: We identified three fundamental usage scenarios of chatbots in seven possible

application areas. As a result of this, we found both divisional and cross-divisional

application areas at workplaces. Furthermore, we detected fifteen underlying objectives of
a chatbot operation, which can be categorized from direct over mid-level to indirect ones.

We show dependencies between them, as well.
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Conclusions: Our results prove the applicability of chatbots in workplace settings. The

chatbot operation seems especially fruitful in the support or the self-service domain, where

it provides information, carries out processes, or captures process-related data.

Additionally, automation, workload reduction, and cost reduction are the fundamental

objectives of chatbots in workplace scenarios. With this study, we contribute to the

scientific knowledge base by providing knowledge from practice for future research
approaches and closing the outlined research gap.

Keywords Chatbot, Workplace, Qualitative Study, Application Area, Objective.

Citation Meyer von Wolff, R.; Hobert, S.; Masuch, K.; Schumann, M.: Chatbots at Digital
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2.1 Introduction

In recent years, a new trend for supporting employees in daily work scenarios emerged: the application

of chatbots, i.e., artificial intelligence and natural language-based human-computer interfaces

(Følstad/Brandtzæg 2017; Reshmi/Balakrishnan 2016). Even though the technology has been around

for a long time, new technological advances are giving it a new rise (Dale 2016). Additionally, as with

the current progressing digitalization of established working practices and the redesign of the workplace,
employees, and the way they work are concerned. More innovative and private-known digital

technologies are used to enhance the working quality (Byström et al. 2017; Köffer 2015; Lestarini et al.

2015; White 2012). Despite these advantages, the increasing use of information systems and necessary

information sources leads to information and application overload. Regardless of the spread of new and

smart systems, information access is still a major problem at workplaces as employees sometimes

cannot find the information they need or do not know what to look for. Thus, it takes longer to search,

edit, and share information negatively affecting productivity instead of improving it (Carayannopoulos

2018; Lebeuf et al. 2017; Russell 2012; White 2012). Therefore, nowadays user-centric information
systems, like chatbots or conversational agents, are been applied as a new and intuitive form of

human-computer interface. Chatbots automate tasks, filter necessary information for work execution, or

assist in the daily work tasks. Thus, employees can carry out their work and reach their respective goals

without much training due to a natural communication regardless of specific phrases

(Følstad/Brandtzæg 2017; Reshmi/Balakrishnan 2016; Richter et al. 2018). However, besides the

currently common application of chatbots in customer service or employee support scenarios, the

scientific knowledge base is, to the best of our knowledge, still limited. In particular, the use of chatbots
at the workplace to support daily tasks is barely considered. Prior studies focus mostly on general

information acquisition as an application area (e.g., Carayannopoulos 2018; Reshmi/Balakrishnan

2016), or general design aspects like gender and response behavior (e.g., Feine et al. 2019a;

Go/Sundar 2019). Additionally, the studies often only focus on particular use cases and design

corresponding chatbots without regarding underlying requirements in detail. However, this current

research is not related on the professional workplace and would have to be transferred in the first place,

if at all.

This is especially important since in professional working environments deviating requirements on the

technology exist, e.g., data security, business-critical transactions, or the already stated information and

application overload. However, business applications are dependent on decisions by the management

and mostly driven by economic aspects. Thus, only if the use case is viable, a chatbot operation is
performed. Additionally, the more natural language interfaces receive attention in private life and are

used for different tasks, the more employees demand to integrate them into their daily work. Even if

companies are increasingly turning to this consumerization, it is not easy to introduce systems that are

available on the market (Koch et al. 2014). On the one hand, functions are sometimes provided that are

not relevant in everyday business. On the other hand, the systems must be able to be integrated with

company systems in order to be able to carry out business processes. This also leads to integration

problems and data security and safety concerns. Thus, in business contexts, it makes more sense to
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design own systems based on the respective requirements. Notably, not necessarily all private-known

application areas of chatbots lead to advantages but can be used as a starting point. Additionally, the

current private application areas of chatbots cover many areas of daily life or entertainment, such as

organization and smart home control. For transferring the technology of chatbots to workplaces,

however, it must be surveyed whether these scenarios also exist in the company in order to be able to

build on existing results and not to include systems whose functionalities do not address the tasks of
everyday office life. Thus, it is necessary to survey the application areas as well as connected objectives.

As shown, the viable application areas, besides information acquisition, are either unclear or the

technology is only suitable for the areas of knowledge examined. Thus, as chatbots should support

employees in the daily work, where further tasks and requirements arise, the current scientific

knowledge cannot guide in decision-making processes, when planning to integrate chatbots in the

workplace. Hence, it is necessary to identify established or potential application areas within the practice

in order to make realistic and practical problems as well as knowledge available for science. Additionally,

as requirements are lacking, corresponding requirements in these application areas should also be
examined. Otherwise, a chatbot could not be developed appropriately, or requirements are not

implemented. A further essential factor in the application of chatbots in a professional working

environment are the related objectives. As decisions in a business context are often made on possible

achievements, a guideline for this is necessary. This allows decisions to be taken if the intended

objectives could be achieved. However, although application areas and objectives are critical issues in

the professional working context, this is currently not properly addressed in the scientific knowledge

base (Meyer von Wolff et al. 2019a). Hence, open research questions exist, which must be answered
to survey the application of chatbots in workplace settings comprehensively.

Thus, the aim of the contribution is to create a basis for chatbot development in digital workplace

contexts. For this purpose, it is important to identify meaningful areas of application and to point out
related objectives. These results are to be shown in general for digital workplaces independent of an

industry so that design research studies can be based on them in order to obtain generalizable results

as a foundation for subsequent chatbot development processes at the professional digital workplace.

Thus, we survey application areas and related objectives, which can be used in different workplace

settings as a foundation for subsequent studies. Therefore, we have oriented ourselves on the research

agenda of MEYER VON WOLFF ET AL. (2019a) and used this as a starting point for the following research.

Consequently, we did an empirical cross-section interview study among practitioners and experts of
German companies. In doing so, we want to survey the application of chatbots in a professional working

environment, and to enable a transfer from the already established consumer-oriented applications.

Thus, we focus also on the organizational level, as the introduction of technologies in professional

working environments is mainly based on organizational decisions instead of being based on individual

ones. To address the current situation in the scientific knowledge base, we survey tasks performed by

chatbots and viable application areas at digital workplaces. The results are based on a paper presented
at the 25th Americas Conference on Information Systems (Meyer von Wolff et al. 2019b). To further

contribute to the scientific community, we extend the results with additional insights into the underlying
objectives of chatbot systems, or rather their application, and an extended discussion of the results.

Hence, based on the open research questions described in MEYER VON WOLFF ET AL. (2019a), and the
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underlying necessity to examine application areas, their relevant tasks as well as underlying objectives,

we address the following three research questions in this research article:

RQ21 Which usage scenarios can be performed by chatbots at the digital workplace?

RQ22 What are the possible application areas for chatbots at digital workplaces?

RQ23 What are the objectives of a chatbot application at digital workplaces?

To answer these questions, the remainder of the article is structured as follows. Next, we point out the

theoretical background of the paper: chatbots and digital workplaces, as well as the related research.

After that, we will describe our research design of the empirical study. Following, we will present the

tasks and application areas of chatbots at digital workplaces. Next, we describe (underlying) objectives
of the application of chatbots as well as dependencies among them. Afterward, we will discuss our

findings. We conclude our article by highlighting limitations and implications and briefly summarizing the

research results.

2.2 Theoretical Background

In this chapter, we describe the theoretical background. Firstly, we describe chatbots and their

underlying technical concepts. Secondly, we briefly define the concept of digital workplaces. Thirdly, we

point out the current state of chatbot research to outline the relevance of the topic.

2.2.1 Chatbots at Digital Workplaces

Chatbots are a special kind of information system that uses artificial intelligence technologies to provide

a natural language user interface. Since the first applications of conversational information systems,
e.g., ELIZA (Weizenbaum 1966) or ALICE (Wallace 2009), different approaches were pursued.

Independent of the technological advancements of the last years and the use of different synonyms,

e.g., chatbot, chatterbot, conversational agent, or digital agent, the main characteristics have not

changed (Dale 2016). By using text or audio, the user can communicate naturally and intuitively via a

dialog-based interface with the information system (Lebeuf et al. 2018). Therefore, a chatbot allows

access to various knowledge bases or via application programming interfaces (APIs) to other information

systems or (web) services (Al-Zubaide/Issa 2011; Angga et al. 2015; Carayannopoulos 2018;

Mallios/Bourbakis 2016). In addition, a chatbot can perform its actions reactively and proactively as well
as autonomously based on environmental conditions. Also, a chatbot is, to a certain extent, adaptive

and capable of (self) learning.

Nowadays, chatbots are being applied in different domains, e.g., customer support, home automation,
education, or digital professional workplaces. However, the latter is often used nowadays but not defined

commonly. Therefore, to enable research studies for chatbots at workplaces, it is necessary to define

the concept of a digital workplace beforehand. The design of workplaces already has a long tradition in

human-oriented computer science (Richter et al. 2018). A digital workplace is not limited to a physical

location. Instead, it is a combination of work duties, information-related tasks, e.g., searching,
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transforming, or documenting, and the required information systems. It is, thus, location-independent

and sometimes mobile. The mentioned information-centric work is nowadays, also referred to as

knowledge work (Lestarini et al. 2015; White 2012). Thus, we target, or rather examine, the

information-heavy tasks, e.g., professional business and support processes, and not the production

processes (Rüegg-Stürm 2005).

In terms of the technical perspective, chatbots usually consist of three essential components, which are
used via a human-computer interface (see Figure 12) (Berg 2014; Mallios/Bourbakis 2016). In the

natural language processing component, the user input is transformed into a machine-readable form. In

doing so, the text is analyzed, dismantled, and patterns are extracted. Also, the natural language

processing generates a natural language output (e.g., audio or text) based on the results of the dialog
manager. The dialog manager is responsible for the matching of the user input with the backend, by

extracting content or executing functions. The backend consists of databases, information systems, or

APIs. In this research, we focus on tasks and application areas of chatbots independently of a specific

component design.
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Figure 12 Chatbot’s Architecture

2.2.2 Related Research

For several years, chatbot research has been on the rise as many researchers address the topic from
different perspectives. As mentioned, first instantiations were pursued years ago by WEIZENBAUM (1966)

and WALLACE (2009). Since these early prototypes, different approaches have been undertaken that

focus mainly on the application areas by design research or through some kind of meta- or application

area-independent research.

For the first group, the current research focuses mostly on various chatbot instantiations for the

domains customer support, information provision, education and training, or digital workplace, as

already shown in MEYER VON WOLFF ET AL. (2019a). A selection of some relevant contributions is shown

in Table 14. In the area of customer support, the current research addresses topics on how to enhance

the chatbot usage for the customer. In doing so, researchers show that in general, the finding of solutions

is accelerated. Also, longer interactions are possible, if a comprehensive mapping of the possible
question paths is available. This can also contribute to better context processing. However, most chatbot

providers offer extensive tools for customer support to create appropriate chatbots. Additionally,

information acquisition is mostly a topic of interest in design research. In doing this, the researchers try

to analyze communication patterns, which should be implemented to enhance the tasks. Also, many
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researchers focus on specific instantiations for information acquisition, which differ in the objectives:

information acquisition in general or from workplace software. Due to the generalizable characteristics

of this research, these results are most likely to be reused for the digital workplace. A further application

area that receives attention currently is the education domain. Besides some state of the art analyses,

the researchers apply chatbots in educator-learner interaction. In doing this, chatbots should provide

individualized and adaptive learning content, or answer questions of the learner. Also, some of them
already point out design recommendations for chatbot artifacts. However, even if the higher education,

as studied in prior studies in the higher-education domain, does not correspond directly to digital

workplace tasks, education is also relevant in today’s work. Thus, in general, the results could be

transferred if this is an intended task. Lastly, some research is conducted in the area of the digital

workplace. It is surveyed how chatbots can contribute to group settings, e.g., reducing friction or

improving performance. In addition, some research studies tackle the ideation, or rather the design

thinking, which is often used in today’s businesses. Therefore, studies are conducted to survey how

chatbots can be used to support the idea generation, where the chatbot is a mean to contribute ideas
to an idea platform or a moderator for a design thinking process. Thus, relevant workplace tasks, or

(business) processes are currently not surveyed by the community.

Domain Contribution to chatbot research Exemplary references

Customer
support

Faster information provision through natural interaction (Chai et al. 2001)

Goal fulfillment map-based chatbot for longer and dynamical
interactions (Chakrabarti/Luger 2015)

Overview of functionalities of chatbot providers to enhance
the customer interaction (Johannsen et al. 2018)

Information
acquisition

Communication patterns for information acquisition with
chatbots (Radlinski/Craswell 2017)

Concept for an ontology-based chatbot (Al-Zubaide/Issa 2011)

Chatbot instantiations for information acquisition (Carayannopoulos 2018), (Ranoliya et al.
2017)

Workplace-related information acquisition with chatbots, e.g.,
ERM or CRM (Reshmi/Balakrishnan 2016)

Education

Literature review for chatbot potentials in education (Winkler/Söllner 2018), (Hobert/Meyer von
Wolff 2019)

Development of intelligent tutoring or learning systems; with
partly design recommendations

(Mikic Fonte et al. 2009b), (Hobert 2019b),
(Vladova et al. 2019), (Winkler et al. 2020a)

Conceptualized architecture for higher education chatbots (Sjöström et al. 2018)

Digital
Workplace

Reduce friction in collaborative teamwork with chatbots (Gyton/Jeffsry 2017)

Improvement of group performance in problem-solving
scenarios with chatbots (Winkler et al. 2019)

Ideation and design thinking with chatbots; with partly design
recommendations

(Bittner et al. 2019), (Tavanapour/Bittner 2018),
(Tavanapour et al. 2019), (Strohmann et al.
2018)

Chatbots as a mean for feedback exchange (Lechler et al. 2019)

Table 14 Current Chatbot Instantiations in Scientific Research

Instead of investigating individual application areas, some researchers try to examine the application
of chatbots in general. For instance, STOECKLI ET AL. (2018) show functional affordances of chatbots,

e.g., receiving notifications, updates, or information, and how a chatbot can provide value. In doing this,

they also point out the usage settings of chatbots. However, they conducted a study with mostly Swiss

participants. A similar approach was made by LEE ET AL. (2019), who conducted a requirements analysis
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for the application of chatbots for career advising. Also, in LAUMER ET AL. (2019b), use cases of

conversational agents were pointed out, e.g., information retrieval or work & office. Nevertheless, they

did not focus on the digital workplace directly, and, additionally, some private areas of use are also

listed, e.g., smart home control, goods & services, or music entertainment. Furthermore, GNEWUCH ET

AL. (2017) try to summarize the application of chatbots in customer service by showing generalizable

design recommendations. The most similar research was conducted by FENG/BUXMANN (2020), who
also identified areas of application for conversational agents for workers. However, this research was

based only on the literature without taking into account opinions from practice. Furthermore, some

research focus on the user experience or the motivation to use chatbots (Følstad/Skjuve 2019), or the

perceptions of the user when applying chatbots (Wuenderlich/Paluch 2017). In addition, the aims and

intended effects of a chatbot application were surveyed (Rzepka 2019). Fundamental, e.g., efficiency,

ease of use, convenience, and means objectives, e.g., hands-free and eyes-free use, naturalness of

conversation, ensure trust, are described. Also, STIEGLITZ ET AL. (2018) propose a research model to

examine factors influencing the intention to use an enterprise chatbot, like trust, efficacy, and so on.

Besides the research that focuses on application areas and instantiations, some researchers survey
design features of a human-like chatbot or influences of chatbot applications. For instance,

GO/SUNDAR (2019) survey aspects for humanizing chatbots, e.g., anthropomorphic visual cues or high

levels of contingent message exchanges. In addition, LIEBRECHT/VAN HOOIJDONK (2020) also examine

human response behavior as a requirement for creating more human-like chatbots. Also, the impacts of

anthropomorphic and functional features on the acceptance of chatbots, which are implemented in

enterprise application systems, are surveyed (Rietz et al. 2019). The results show a high impact of

anthropomorphic design features on perceived usefulness. A similar approach can be found in

MONTERO/ARAKI (2005), who enhance the dialog through human-like characteristics based on the

observed behavior of the structure of a human chat. Similarities and differences between human-chatbot
and human-computer interaction were elaborated (Nguyen/Sidorova 2018) as well. In SCHUETZLER ET

AL. (2018), the influence of chatbots’ conversational relevance on the perception of humanity and

engagement is surveyed. The results show that conversational agents, who give conversationally

relevant responses, are perceived as more human-like and socially, which is quite obvious and should

be intended. To extend this, in a recent study by GNEWUCH ET AL. (2018), the influence of artificial

response delays in the chatbot dialog was examined. They show that in particular dynamic delays have

the highest influence, and should be used in chatbot systems. Also, the influence of different features,
e.g., high vs. low message interactivity or platform self-disclosure, for the case of onboarding was

surveyed (Adam/Klumpe 2019). Furthermore, some researchers investigate gender aspects of chatbots

(Feine et al. 2020b). Based on their results, they hint at which circumstances a specific gender should

be applied. In another publication (Feine et al. 2019a), a survey was done on the conversation between

humans and chatbots by conducting a structured literature review and deriving a taxonomy of social

cues in conversational agents. The effects of gender, as well as the user’s subjective knowledge, are

also investigated by PFEUFFER ET AL. (2019), who show that female agents and stereotypical female

traits increase the user’s perceived competence of the chatbot. Especially trust factors are a topic in
chatbot research as well. SEEGER ET AL. (2017) survey this by identifying factors to enhance and support

trust in a theoretical model based on hypotheses. Additionally, trust aspects when applying chatbots in
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healthcare contexts are examined. In doing this, also a first theory of trust was developed (Wang/Siau

2018). A last identified contribution tackles trust in the case of assistive robots at the workplace (Stock

et al. 2019). The authors developed a model to measure these trust aspects. However, they focus on

robots and not on conversational agents, as described in this research, the results can be transferred,

as both technologies are based on artificial intelligence and natural language processing. As all of this

is a kind of meta-level research, or rather, application area independent research, the corresponding
findings should be used for a specific chatbot implementation.

Lastly, a few researchers try to summarize current findings of the scientific knowledge base in
(literature) reviews, which can help by finding open research topics and relevant papers for future

research. The current state of the art on chatbot or conversational agent research was summarized by

DIEDERICH ET AL. (2019b) and MEYER VON WOLFF ET AL. (2019a). MAEDCHE ET AL. (2019) addressed this

by highlighting application areas, opportunities, and future settings, which was also done by SEEBER ET

AL. (2019). Furthermore, all four papers point out future research perspectives and open questions.

A different approach was done by RZEPKA/BERGER (2018), who review the user interaction with

AI-enabled systems. Lastly, FØLSTAD/BRANDTZÆG (2017) try to summarize the chatbot topic on a

practical level, with highlighting implications and opportunities for the human-computer interaction with
this new application system as well.

Thus, when summarizing the current research, we identified a focus on design research for the

application areas of information acquisition and customer service. However, fewer researchers address
the application of chatbots in professional workplace contexts, which is necessary to provide a basis for

design research and successful chatbot projects in practice. Instead, often chatbots have been

developed for specific general applications without focusing on professional digital work, and, thus,

these guidelines are missing. Nevertheless, in principle, it can be assumed that results from previous or

general studies are transferable. For this purpose, however, it should first be checked which application

areas at the workplace are suitable in order to transfer results from research dealing with these areas

in other contexts. It is also necessary to check whether all research areas are relevant and
transferable – the information acquisition or customer support is most likely to be transferable (Stoeckli

et al. 2018) – or whether individual areas are not necessary for the workplace, e.g., smart home control

(Laumer et al. 2019b). Nonetheless, the current research perspectives and their application areas can

be used as an indicator of possible application areas for workplace use, and thus, they should be

transferred. This is especially important for a variety of design recommendations or features, as

discovered in the application-independent research. These results should necessarily be taken into

account when implementing specific chatbots, as they are a kind of meta-requirements or general design

guidelines. Nonetheless, the suitability of each feature should be verified for each target application area
at the digital workplace. However, the current research gap starts earlier: finding the possible use cases;

because, as mentioned before, there is currently no research on this for the professional workplace

context. Hence, in a first step, possible application areas should be derived and examined beforehand,

which was already done by a few researchers, even if not for the digital workplace. In addition, current

research does not yet comprehensively show any objectives or effects that should be achieved with a

chatbot operation. Thus, on an organizational level, practitioners do not have an overview of possible
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application scenarios and objectives of chatbots in workplace settings, which can lead to wrong

decisions. Additionally, for scientific research, application areas and objectives are necessary when

designing and implementing chatbots, as well as when deriving theories for the application of chatbots

in the digital workplace. Nonetheless, many studies exist that address single or a selection of necessary

issues, whose results should be taken into account and transferred to future studies. However, without

a comprehensive overview, the risk remains that individual and essential aspects are not considered.
Thus, summarizing the current research, we could derive a lack of research on application areas of

chatbots at professional digital workplaces, as well as on underlying objectives. Thus, building on former

studies of FØLSTAD/BRANDTZÆG (2017), MAEDCHE ET AL. (2019), MEYER VON WOLFF  ET  AL. (2019a),

SEEBER ET AL. (2019), and STOECKLI ET AL. (2018), we conduct a practice-oriented expert study to

address the current situation in the scientific knowledgebase. The results of which are outlined in the

following sections.

2.3 Research Design

To identify the usage scenarios (RQ21), application areas (RQ22) as well as underlying objectives (RQ23)

of chatbots at digital workplaces, we conducted a qualitative empirical interview study based on

DÖRING/BORTZ (2016) and MYERS (2013). As described in WIESCHE ET AL. (2017), we followed the
Grounded-Theory process to obtain a description of possible chatbot tasks, application areas, as well

as underlying objectives. In order to conduct the study, we applied several Grounded-Theory procedures

to survey the research area explorative under consideration of the situational conditions of expert

interviews (see Table 15).

Contribution Theory Model Rich description

Procedures
Theoretical sampling Role of prior theory Open coding Memoing

Axial coding Selective/Theoretical
Coding Constant comparison Coding paradigm/families

Table 15 Categorization of Research Design

We followed a three-step process for our study: First, we selected potential interview partners based on

personal contacts from projects or fairs and an internet search. Therefore, we interviewed experts who

deal with current topics and trends of digitalization, particularly chatbots or natural language user

interfaces. To ensure quality, every expert in our interview study had at least a few months of working
practice in the workplace design. In addition, the experts should work either in companies, which plan

or already use chatbots, or in software firms, which develop chatbots for workplaces. Thus, this sample

group is capable of:

(1) assessing the influence of the technology, and evaluating how chatbots may redesign the digital

workplace of the future;

(2) having knowledge about current or future applications areas of chatbots at the digital workplace.

To ensure heterogeneity and achieve a comprehensive cross-section for the research domain, we

include experts independently of the industry sector. Hence, we want to achieve results that can be
applied in general workplace settings and are not biased for a specific industry or work environment.
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We contacted the identified potential experts by e-mail and sent them a leaflet about our research

project. Overall, 29 out of 68 contacted experts have agreed to participate in the study (43 %; see Table

16). The high participation rate already pointed out the relevance of the research area and the

enterprises’ interest. The participants’ group consists almost entirely of German experts.

ID Position Industry
INT01 EXP01 Project Leader Information & Communication Technology

INT02 EXP02 CEO Information & Communication Technology

INT03 EXP03 Product Owner Automotive Engineering

INT04 EXP04 Subject Specialist Automotive Engineering

INT05 EXP05 Online Editor / Consultant Information & Communication Technology

INT06 EXP06 Senior Manager Other services

INT07 EXP07 Head of Department Finance & Insurance

INT08 EXP08 Team Leader / Consultant Information & Communication Technology

INT09 EXP09 Consultant Finance & Insurance

INT10 EXP10 Digital Engineer Finance & Insurance

INT11 EXP11 CEO Information & Communication Technology

INT12 EXP12 Leading AI-Architect Information & Communication Technology

INT13
EXP13 IT Service Manager Chemicals, Pharmaceuticals & Raw Materials

EXP14 IT Service Manager Chemicals, Pharmaceuticals & Raw Materials

INT14 EXP15 Lead IT Architect Chemicals, Pharmaceuticals & Raw Materials

INT15 EXP16 CEO Information & Communication Technology

INT16 EXP17 Head of Controlling & ICT Other manufacturing

INT17 EXP18 Major Account Executive CE Other services

INT18 EXP19 Director Information Management Finance & Insurance

INT19 EXP20 Divisional Management Other services

INT20 EXP21 Business Development Manager Information & Communication Technology

INT21 EXP22 Executive Board Information & Communication Technology

INT22 EXP23 CEO Information & Communication Technology

INT23 EXP24 Expert Sales Manager Information & Communication Technology

INT24
EXP25 Account Manager Information & Communication Technology

EXP26 Senior Consultant Information & Communication Technology

INT25 EXP27 Technology Manager Other services

INT26 EXP28 Head of Workplace Services Information & Communication Technology

INT27 EXP29 Project Manager / Service Developer Finance & Insurance
Note: Interview (INTi), Expert (EXPi)

Table 16 Description of the Experts participated in Study II

Second, prior to the interviews, we sent the experts a pre-questionnaire10, along with an information

sheet for the introduction of the relevant terms (i.e., chatbot and digital workplace) as well as a privacy

policy. The introduction in the relevant terms should clarify our research project and the relevant

foundations to allow a common understanding of the topic. In the following, we conducted the interviews
face-to-face or via phone from July to October 2018. These lasted from 31 to 94 minutes
(mean=54:07 min.; median=51:50 min.). To leave the interviewees enough room to express their own

10 See Appendix A3.1 for the applied pre-questionnaire.
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ideas, we used a semi-structured interview guideline to conduct the interviews11. Therefore, we used

the following leading questions as a basic structure (see Table 17). We stopped the survey when no

new insights were revealed in the last interviews according to the theoretical saturation by

GLASER/STRAUSS (2006). If the privacy policy was accepted, the interviews were recorded on tape and

afterward transcribed. Otherwise, we used intensive note-taking to document the results.

Use cases

§ Do you use or plan to use chatbots in your company?

§ For which tasks or application areas are chatbots applied?

§ Which tasks are supported by a chatbot?

§ What are the characteristics of a chatbot task?

§ For which scenarios can a chatbot not be used?

§ What are the potential future application scenarios?

Underlying objectives § What are the objectives of the chatbot operation?

§ What outcomes have been achieved?

Table 17 Leading Questions of the Interview Guideline of Study II

Third, we analyzed and coded our transcripts by using a structured content analysis approach. To obtain

more detailed insights into the application areas of chatbots at digital workplaces, we have done our
coding and analysis in three steps, followed by a subsequent categorization. First, we analyzed the
mentioned tasks performed by chatbots to determine the necessary functions (RQ21). Second, we

looked for the mentioned application areas related to chatbots. Additionally, we assigned the
aforementioned tasks to the identified application areas to map the needed functional scope (RQ22).

Third, we collected mentions for underlying objectives in the transcripts (RQ23). The identified objectives

were mapped to the corresponding target category lastly. The coding was done by two researchers

independently using continuous analysis of the transcripts, followed by an assignment of the codes to
the core topics (Mayring 2014). Since the survey and analysis were conducted in German, we translated

the final coding into English while preserving the meaning. The corresponding results are outlined in the

following.

2.4 Results

In the following, we show our results of the qualitative interview study. We describe our sample first.

Secondly, we present the derived chatbot tasks and, subsequently, the possible application areas at

digital workplaces along with a brief assessment of the deployment scenario. Lastly, we point out the

purposed objectives of a chatbot operation.

2.4.1 Sample Description

Our sample consists of a cross-section of different industries (see Figure 13). The interviewed experts

mostly work in the information & communication sector (approx. 48 %) followed by finance & insurance
(approx. 19 %), and other services (approx. 15 %). The information and communication industry seems

11 See Appendix A3.2 for the complete semi-structured interview guideline of the overarching empirical interview
study.
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overrepresented in our sample. This might be explained as experts from outsourced IT-departments or

(exclusive) IT-business partners, e.g., for insurance or automotive, are contacted as well. Furthermore,

chatbots or their application is an information technology-driven initiative, which can also explain the

distribution. Additionally, experts from many different company sizes, measured in the number of

employees, participated (see Figure 13). Mostly medium-sized with 1.001 to 5.000 employees (approx.

26 %), followed by very large companies (approx. 22 %), and companies with less than 50 employees
(approx. 15 %) participated in our study. As with the industry sector, we could acquire a cross-section

of different company sizes.
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Notes: Information is based on data the experts answered in the pre-questionnaire. Missing company
data was researched and added manually in October 2018; n=27

Figure 13 Sample Characteristics of the Companies in Study II
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Note: Information on the basis of the pre-questionnaire; n=25
Figure 14 Sample Characteristics of the Participants in Study II

The experts’ age is nearly distributed normally (see Figure 14).12 Mostly, the participants are between

36 and 45 years old (40 %), followed by 26-35 and 56-55 years (35 %). Most participants already have

12 In the published version, this paragraph is missing and was added for completeness.
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at least 2 years of professional experience. However, six participants have even more than 15 years of

experience (24 %), and only five have less than 2 years of experience (20 %). Thus, we could acquire

a wide range of actual work experiences, which will help us to achieve a comprehensive overview of

chatbot applications and underlying objectives.

As part of the pre-questionnaire, we prompted the current state of the chatbot application (see Figure

15). As shown, most of the participating companies already operate chatbots for various workplace tasks

(80 %). However, despite one company where a chatbot application is currently no option, another four

companies plan for a future chatbot operation. Thus, the high relevance for chatbot applications for
workplace tasks could be shown in our sample, as chatbots are already applied or will be applied soon.

Note: Information on the basis of the pre-questionnaire; n=25

Figure 15 Current Application Situation

2.4.2 Chatbot Usages

As the first step of the analysis, we aimed at identifying fundamental tasks a chatbot can perform (RQ21)

at the digital workplace. These usage scenarios (Ui) typically represent the general functions of chatbots

independent of a respective application area. By doing this, our analysis revealed the three usage

scenarios or functions of a chatbot: information gathering, process execution, and information provision.

As a first chatbot usage, in the interviews, the capture of information and data [U1] was mentioned

(n=16) (see Table 18). Thus, different kinds of storage methods through chatbots are addressed. Mostly

(n=12) our participants, or rather their company, use or plan to use chatbots for the simple task of

structured data input. In doing so, often, the technological input basis is a data input form, which is

implemented in a chatbot. By knowing the necessary input fields, the chatbot asks the users for their

data (EXP22). This basic input functionality can also be extended by the chatbot constantly requesting
further information from other systems in addition to the user input (EXP12). Additionally, the information

capturing is not limited to written input by the user. As noted by (EXP27), they suggest using the speech

for data input. By processing the spoken input, the chatbot is capable of inquiring intelligently only

necessary information, and, thereby, translating the input into a simple semi-structured form, e.g., like a
secretary. Extending this simple form filling, some participants mentioned an unstructured data input
(n=7). For example, one company plans to integrate a chatbot in the communication function of

conference tools. By doing this, the chatbot can document and save decisions made in discussions,

e.g., by storing either the whole dialog or only relevant excerpts (EXP11). Additionally, one participant
uttered the idea that a chatbot can be used as a means for knowledge management systems. By storing

the relevant dialogs, the company-wide knowledgebase can be enhanced, and, e.g., new forms of

training can be established (EXP27). A further possible usage represents chatbots as a kind of dictation

machine. By using a non-specified input, or rather an open question, the chatbot can be used, for things

like requirement analysis. In doing so, chatbots generate or capture content belonging to

20

4

1

Yes, in use or testing.

Not in use, but planned for the future.

Not in use also no option.
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workplace-relevant topics, which have to be processed further in a different application system (EXP24).

Nevertheless, already, the use as a dictation tool represents such a data capturing opportunity.

U1 Information Capture n=16

Q
uo

te
s

Structured Input n=12
“Concrete example from practice, I think, for example [company name], that is, this direct insurer, are beginning to
introduce very simple forms of chatbots, form-based chatbots.” (EXP22)

“[...] the bot then asks me, for example, "what is your username?" and then it asks for some more information. And with
the help of this information, it can then contact other systems to get more information and use all the information it has
collected [...]" (EXP12)

“[…] a running pilot on how to do this time tracking based on phone calls with an automatic dialog, which is very intelligent
in speech recognition. [...] to actually get data input by voice or also by dialogues in such a semi-structured form, which
one would otherwise have to submit by tablet or excel.” (EXP27)

Unstructured Input n=7

“[...] to introduce a chatbot, which you can invite into the chat as a participant and this bot can then record by commands
[...], please note as a resolution on the subject that we now want to proceed as follows […].” (EXP11)

“You could also use this, e.g., for requirement analysis, if you now want to query requirements from several users, then
they can all do their requirements and this query [...] can then be supported by a virtual assistant.” (EXP24)

“[…] currently it is a running pilot on how to make this work time recording based on telephone calls with an automatic
dialog. […] To get data input by speech or dialog into such a semi-structured form, which otherwise have to be submitted
by tablet or by Excel or in any other way.” (EXP27)

Note: Counts based on the 27 interview cases
Table 18 Information Capture with Chatbots at Digital Workplaces

Besides the usage as a means for data capturing, the companies use or plan to use a chatbot for the
process guidance and execution [U2]  (n=18) (see Table 19). The kind of the underlying process

distinguishes between the number of involved participants and the complexity of the process itself. First
and mostly (n=16), chatbots are used for processes with only a single actor, where this actor

communicates with the chatbot exclusively. Chatbots should support the employee to carry out

workplace-relevant tasks and processes, like master data changes, travel requests, or software

installations. Employees control or execute the whole workflow in the chatbot dialog, fill out necessary

fields, or execute corresponding actions (EXP03). However, similarities to the form input usage are

existent. This is extended by the fact that the chatbot not only queries the fields, but also intelligently

controls the process and data input at any time and, further, automatically starts subsequent tasks and

processes. As with the main characteristics, the users only have to speak naturally with the chatbot and

thus give him the orders to be executed. The chatbot processes these and executes the corresponding
actions, e.g., resetting the passwords for information systems (EXP13). As summarized by one expert,

everything, which can be mapped in a process-oriented manner, can be supported by a chatbot (EXP25).

However, this can only be done if the process is not dynamical, and every possible further action is
known, e.g., in a rule-based process. Second, chatbots can perform processes with multiple actors
(n=7), e.g., with approvals by supervisors or in coordination tasks in groups. The chatbot handles, or

rather, manages complex rule-based processes, which extends the first group of single actor tasks. In

this scenario, the chatbot is capable of handling multiple actors, where every single actor has its own

dialog with a chatbot. The chatbot manages between all these individual chats and coordinates the
decision process, e.g., in the case of meeting planning where the chatbot finally sets up an appointment

(EXP16). Besides the simultaneous coordination between actors, a chatbot can also support processes

where different actors are sequentially involved. Like in processes with approvals from supervisors, the
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chatbot first guides the user to the initial steps, and then forwards the request to the supervisor, who

can accept or reject the inquiry in his chatbot dialog. Afterward, the chatbot can inform the initial user

about the decision and start the subsequent steps (EXP01, EXP28). Overall, for this usage, a chatbot

manages between all involved actors and responds accordingly so that the process is executed correctly

and no steps are forgotten or skipped.

U2 Process Guidance and Execution n=18

Q
uo
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s

Standardized; Single Actors n=16

“Of course, such a scenario is a goal of chatbots. [...] to support workflow-based processes in which employees, run
through a workflow or just fill out a form, in which fields build on each other [...].“ (EXP03)

“[...] e.g., if someone needs a reset of their SAP password, [...] they could say “I need a new SAP password.” Then the
chatbot asks back on which SAP systems the reset should take place and then, if [the chatbot] is integrated, it could reset
the password and tell the user the new password.” (EXP13)

“For us, the focus is on ensuring that everything that can be displayed in a process-oriented manner can be sensibly
displayed via a chatbot.” (EXP25)

Rule-based; Multiple Actors n=7

“This is the same in essence, but because costs are also involved and other organizational units may also have to be
involved in the fulfillment process, there are approval steps and I would rather speak of a rule-based process.”  (EXP01)

“What you would otherwise try by mail back and forth, the bot then actually takes over and controls the whole thing among
all participants. [...] every one of them has a personal dialogue and the bot puts the information together, manages it, and
finally sets the appointment.” (EXP16)

“[…] the request prefilled via this channel is then digitally passed on to the approver, who can then very easily say
“Released.” and the request will be processed further.” (EXP28)

Note: Counts based on the 27 interview cases
Table 19 Process Guidance and Execution with Chatbots at Digital Workplaces

Lastly, in all of our cases (n=27), the participants suggest using a chatbot for the task of information
provision [U3] (see Table 20). Although it is always information, the kind differs between static or

predefined information, unstructured or dynamic information, documents/files or links, and reminders.
For the subtask of static, predefined information (n=26), it was mentioned that chatbots are capable

of answering simple questions about different topics like technical problems or daily work-related

aspects (EXP05). Chatbots should help by answering how to handle or solve these problems. Also, often

mentioned was the provision of frequently asked questions (FAQ) content via the dialog of a chatbot

(EXP10). These predefined and often regularly returning questions are typical questions handled by
first-level service desk employees (e.g., if someone asks for “question Q?“  give  him  “answer A!”).

Besides this, chatbots are capable of inquiring about other workplace-related information for the daily
work, e.g., contact persons or responsibilities (EXP20). In the case of dynamic, unstructured
information (n=13), chatbots should provide an interface to retrieve unstructured data in a structured

way. In opposite to static or predefined information, chatbots can provide actual information, e.g., system

status (EXP04). Necessary for this is a logic as well as interfaces to databases, information systems, or

(web) services, which enable the provision of all kinds of information, regardless of the location in a

timely manner (Exp17). This allows chatbots to optimize the current state of internet or intranet searches

through a new natural language-based interface (EXP29). In doing so, present access rights must be
taken into account. As a third subtask, seven participants stated that chatbots could provide
files/documents or links. Thus, a chatbot is capable of providing the documents or files directly in the

dialogue, and a user does not have to search for them manually in their (local) directories (EXP21). As
mentioned, employees often do not know which documents they need for a specific task. A chatbot
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might thus be a suitable solution for this problem. Also, for example, in the case of accounting, chatbots

can provide full documents and may deliver only the relevant snippets (EXP10). Additionally, instead of

providing the information in the dialog, the first support for the employees is already the provision of

links to the requested resources in other systems (EXP14). Lastly, chatbots can be used to provide
reminders (n=2). The experts indicated that chatbots had been used for different reminders in their daily

work (EXP23). Also, with their proactive capability, they can suggest automatically corresponding actions
on current work tasks, like the mentioned reminders (EXP16).

U3 Information provision n=27

Q
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s

Static, Predefined Information n=26

“[…] relieve the workload by building such a service bot, which provides advice and support for all questions relating to
minor technical problems and how to handle things that are really simple […].” (EXP05)

“[…] e.g., Service Desk Q&A just as it is with such a FAQ. Frequently asked questions that run through a service desk,
which you could do with a chatbot.” (EXP10)

“No, only standard questions, responsibilities, contact persons, maybe something like cost centers or something like that.
So first of all classic FAQ.” (EXP20)

Dynamic, Unstructured Information n=13
“In my opinion, it could change the future [...] if unstructured data is prepared in a structured way. So what I just meant
was, that you ask for system information via a chatbot e.g., Please give me the nightly disturbances from the
system.” (EXP04)

“That you can quickly retrieve information via input, e.g., […] retrieve specific information about customer [...] because
implementing a higher-level system that can immediately provide the information via the corresponding logics, regardless
of where it is located.” (EXP17)

“The Chatbot is also a relatively good contact point, for everything like information procurement with Intranet [...] currently
we have tried out Chatbots to optimize something like Intranet searches.” (EXP29)

Provide Files/Documents or Links n=7

“[…] also internally there is a lot of interest to make with [chatbots]. e.g., from the accounting that one places there any
inquiries and documents or excerpts from documents be returned.” (EXP10)

“And if it is only a URL call or such things. I also imagine that the chatbot can do that at the end, but not further trigger or
perform [a function] [...].” (EXP14)

“[…] that you are only redirected to the search path of the PDF. Then you can download the PDF via the bot and then you
can print it out.” (EXP21)

Reminders n=2
“Then the chatbot [...] would either automatically create an activity or ask, “Should I set a reminder for you again? Should
I create an activity for you? [...] that you should ask again, so just a follow-up appointment.” (EXP16)

“I have several Chatbot mechanisms that just help me be more productive, remind me to do things, and so on.”  (EXP23)
Note: Counts based on the 27 interview cases

Table 20 Information Provision with Chatbots at Digital Workplaces

2.4.3 Application Areas

As the next step in the analysis, we identified application areas (Ai) of chatbots at the digital workplace

(RQ22). As a result, our analysis revealed seven potential application areas for chatbots at digital

workplaces, which can be further subdivided into divisional and cross-divisional application areas. In
addition to the plain identification of these, we link them to our identified tasks (RQ21). In doing so, we

wanted to identify necessary tasks, as requirement areas, when designing and implementing chatbots

for particular application areas. Furthermore, we assessed the deployment scenario (intern vs. extern)

of chatbots at the end.
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Divisional Application Areas

Our participants noted four potential divisional application areas for chatbots at digital workplaces (see

Table 21). In these settings, a chatbot is responsible for specific tasks or processes in a particular

division.

Firstly, the participants mentioned potential application areas of chatbots in internal and/or external
support [A1], e.g., service help desks in companies or customer service. This was mentioned by 22

experts. As they stated, a chatbot is a new medium for answering questions in the daily work. Thus,

employees can get solutions easily for their suffered problems or answers to their issues without asking
and disturbing other employees (EXP03). Besides this internal scenario, a chatbot can also enhance the

external support with customers or other departments (EXP07). In this case, the goal is to reduce

interruptions in service centers through the automation of answering employee as well as customer

questions. Thus, the first-level support can be relieved, and they can focus on complex or major
concerns. As (EXP23) noted, most of the first-level questions are like “How do I do …?”, which can all

be answered by a chatbot. Therefore, a chatbot must provide information and corresponding content to

aid in the task of support in companies [U3].

Application Area
Usage

∑U1 U2 U3

A1 Support (internal/external) ✘ 22

Q
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“One [chatbot] is for our [self-service portal], which is available to every employee to answer questions about the working
day, not only of a technical nature.” (EXP03)

“With the chatbot, simple customer inquiries are answered in the Service Center and customer inquiries that would
otherwise end up in the Service Center are answered there.” (EXP07)

“I used to work in one organization which probably had 150 people […] working in a call center to help employees through
their HR questions. You know, 70 percent of those questions was, “how do I do …?” and actually, a chatbot is capable of
responding to those questions.” (EXP23)

A2 Human resources ✘ ✘ ✘ 4

Q
uo

te
s “[…] job offering: What is [company name]? Which jobs does [company name] offer? Who are the contact persons? Such

questions are answered here.” (EXP01)

“There is also a similar form that this [a chatbot] simplifies the application process.” (EXP05)

A3 Purchase and sales ✘ ✘ ✘ 9

Q
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“On the subject of sales support or in general: “How do our products actually work?” This only applies to our sales staff,
which is looking for the best arguments for the (potential) customer.” (EXP02)

“Preparing an offer [...], but of course I can also continue this afterward very well, if the offer becomes an order, I could
also save myself a lot again. Perhaps by saying: “Offer XYZ has become an order”.” (EXP17)

A4 Maintenance ✘ ✘ 2
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“[...] in the area of maintenance, [...] because specific information is needed and it would be advantageous to have your
hands free. [...] So, if I can just query the [required information] by voice [...].” (EXP17)

“[...] machine maintenance, where a user has to process checklists which are connected to the […] [backend]. There, the
chatbot can guide the employee through the process and say: “Do this and that”.” (EXP24)

Note: Counts based on the 27 interview cases
Table 21 Divisional Application Areas of Chatbot at Digital Workplaces13

Secondly, for the case of human resources [A2], four of our participants mentioned that chatbots might

support the process of job offers, e.g., to provide information on open vacancies or about the company

13 The published version uses task instead of usage.
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to applicants (EXP01). Additionally, they can be used to map the whole job application process (EXP05).

In this application area, we assume that it has to be possible to retrieve application relevant

information [U3] and map the whole process so that an application can be made entirely via a

chatbot [U2].

Another identified application scenario is purchase and sales [A3] (n=9). Our study participants added

the potential that chatbots can be used to retrieve product information, e.g., for customer acquisition

(EXP02). Besides the information provision as well as the recording of made sales, the chatbot can

manage the sales or purchase process. As mentioned by (EXP17), offers can be made, which can further
be transformed into real production orders by chatting with the bot. In summary, a chatbot has to be

capable of delivering different kinds of content [U3] as well as guiding through the process [U2]. Also, it

should be possible to capture emerging data and information, e.g., offers or customer data [U1].

In addition, two experts mentioned the application of chatbots for maintenance [A4], e.g., production

facilities or office supplies. It is critical to note that this corresponds strongly with physical work, which

was not the focus of this research. However, some experts stated that it should be considered as a field

of application, especially in the case of maintenance of office supplies at workplaces. In this case,

necessary information can be retrieved through audio in-/output while carrying out maintenance tasks

(EXP17). Furthermore, the chatbot ensures that the maintenance process is executed correctly, and no

steps will be forgotten (EXP24). As derived from the statements, a chatbot must map the whole

maintenance process [U2] and has to provide necessary information during the tasks [U3].

Cross-divisional Application Areas

Furthermore, our participants noted three cross-divisional application areas for chatbots at digital

workplaces (see Table 22). In these settings, the chatbot makes its functions available to the employees

independently of the respective department.

In our coding, we determined the application area of (employee) self-service [A5]. Twenty-one

participants noted application areas for this group of workplace duties. One stated application area

encompasses typical tasks for the personal organization for daily work. For instance, chatbots can be

used for meeting assignments, where the participants can chat with the bot to find a common date

(EXP03). Additionally, other (minor) tasks that are typically addressed by self-service portals in

companies represent potential application areas for chatbots (e.g., room bookings, requests of
documents, as well as master data changes; EXP07, EXP23). Necessary for a chatbot in this scenario is

that all of our identified tasks are addressed [U1-U3]. Thus, employees can retrieve the requested

information, which corresponds to [A1]. They should also execute the processes (EXP23), as well as

have the option to capture or change data. Aside from this, chatbots should forward to systems if they

cannot carry out the work directly or set up reminders, e.g., for upcoming tasks or appointments.

Furthermore, some attendees (n=9) noted that they see chatbots as a new tool to support education
and training [A6] at workplaces. In doing so, chatbots should provide the learning content so that it can

be retrieved in the dialog. For example, after product training, employees can retrieve additional

information (EXP21). This corresponds narrowly to the process of information provision [A1] as it is only
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about getting information. Another option for employee training is to map the optimal dialog, e.g., a

customer support conversation, so employees can learn how to react optimally by taking up the different

roles (EXP27). Even if the experts did not mention it directly, learning could be seen as a process where

information will gradually be provided depending on the individual progress or ability to learn. Therefore,

a chatbot has to provide information [U3] and carry out the (adaptive) processes [U2].

In addition, we found evidence in 12 interviews that chatbots are a viable tool for knowledge or
information management [A7]. Most of the mentions belong to the already outlined provision of

information or knowledge, which are stored in large databases (EXP15). Additionally, some experts
mentioned that chatbots could be used as a source of a dynamic knowledge store, where dialogs or

their results are stored and been reused later, e.g., for the training of employees or documentation

(EXP27). To be capable of supporting knowledge and information management, a chatbot has to deliver

the requested information [U3] as well as collect new information to expand and enhance the current

state for the future [U1]. As in total, this application area corresponds nearly with the provision of

information [A1], as one typical requirement is to provide employees with necessary information.

However, this is extended by structured information storage [U1].

Application Area
Usage

∑U1 U2 U3

A5 (Employee) Self-service ✘ ✘ ✘ 21
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“Things like making appointments and coordinating appointments for groups.” (EXP02)

“[...] e.g., making room bookings via chatbots, that you can ask what's in the canteen today, that I can change my (private)
address […]. That if I need any forms, like duration of employment or payslips [...] things like that.” (EXP09)

“[…] IT Service Desks, where I can, for example, request a token for remote access or a new [employee card], etc., [...]
and not only "Where can I find the holiday request?" but also cover such processes automatically […].” (EXP16)

A6 Education and training ✘ ✘ 9
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“[...] for example to let lectures run over the chatbot again. Not by a monologue, but that participants have a chatbot for
repetition as a tutor, whether terms are understood correctly for example.” (EXP21)

“[…] chatbots for employee training, that the employees can conduct such dialogs from the perspective of the provider or
the customer in order to get a feeling for what the right answers are and at the same time the knowledge can be made
available to the employee in a supportive way.” (EXP27)

A7 Knowledge and information management ✘ ✘ 12
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“Where one has deposited relatively much information in a knowledge portal, where then the chatbot could navigate
through it or refer to corresponding functionalities [...].” (EXP15)

“What we find quite interesting is the component of the chat, which at some point is learning in a certain way [...]. This
then develops from a pure knowledge machine to a dynamic knowledge store, which is also better maintained than classic
knowledge management systems.” (EXP27)

Note: Counts based on the 27 interview cases
Table 22 Cross-Divisional Application Areas of Chatbot at Digital Workplaces14

Deployment Scenario

Extending this examination, we briefly wanted to rate the viable deployment scenario (internal or

external) for chatbots to assess if practitioners confirm the current research projects, which focus mainly
on external scenarios, e.g., customer support. Based on our pre-questionnaire (n=25), we surveyed this

with an 11-step slider (see Figure 16; external: e.g., customer support, FAQs; internal: e.g., employee

14 The published version uses task instead of usage.
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self-service, business processes). As shown, our participants mostly selected the middle position, which

indicates that the application is suitable for both internal and external use cases. Therefore, our

participants see both cases as a viable application area, instead of focusing only on the previously

studied application of chatbots in customer support areas (external), which is contrary to the current

research. What is to mention, some respondents note that an employee, e.g., from a different

department, can also be regarded as external.

Notes: Information on the basis of the pre-questionnaire; n=25
Figure 16 Deployment Scenario

2.4.4 Objectives

As a last step in the analysis, we survey the underlying objectives (Oi) of a chatbot operation at digital

workplaces (RQ23). Therefore, we collected corresponding mentions and categorized them.

Additionally, we assigned the identified objectives to main categories quality, quantity, time, or cost.15

Furthermore, we analyzed dependencies between the particular objectives and used them for the

categorization, resulting in three levels from direct over mid-level to indirect objectives (see Figure 17).

Figure 17 Objectives and their Dependencies of a Chatbot Operation

15 Based on the Devil's Quadruple of SNEED/MEREY (1985). See also MEYER VON WOLFF/SCHUMANN (2019).
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Direct Objectives

Based on the analysis of the dependencies illustrated above, we could identify three starting, direct

objectives (see Table 23; see Figure 17: left side, black background).

Most of our participants mentioned hereby that they would operate a chatbot as a means of accessing
available application systems (n=16). Thus, a chatbot provides a single platform to all systems and
data sources [O1] (EXP12, EXP22). By doing this, a chatbot provides a unique entry point for different

functionalities. Thus, access to these functionalities is independent of a specific device, and users do

not need to install specific software. They can simply use it by expressing natural utterances.

Furthermore, chatbots should automate tasks or processes [O2] (n=15). According to our participants,

repetitive and time-consuming tasks should be chiefly taken over by the chatbot (EXP10). Extending this,

automation across system borders is pursued, so that complete processes are automated instead of
only single functions (EXP27).

The last identified primary objective is the 24/7 availability [O3] of services (n=11). The chatbot is always

available and provides its functions regardless of date or time. Additionally, chatbots are not dependent
on human resources. Therefore, they can process multiple inquiries simultaneously, which is especially

valuable in rush hours, when users or employees have to wait for a support employee or help (EXP13).

Objectives ∑
O1 Single Platform to all Systems and Data Sources 16

Q
uo

te
s

“But I rather believe that channel independence in the sense that you don't have ten or twenty different apps anymore,
but that you could simply say [...] "Chatbot XYZ, I have to open [...] a ticket" and then the chatbot knows which data belong
into the ticket system and can query it or extract it from the statement [...].” (EXP12)

“AI has arrived when this change between applications is no longer necessary; when I basically have one desktop and
the AI knows exactly what I want to change and where.” (EXP22)

O2 Automation of Tasks and/or Processes 15

Q
uo

te
s

“[...] tasks that are repetitive, [...] that normally take a lot of time and that can be solved faster by such a
chatbot.” (EXP10)

“In the long term, it is precisely this convenience factor that the dialog component also offers the automation of processes
and process steps, especially across system boundaries.” (EXP27)

O3 24/7 Availability 11

Q
uo

te
s

“Availability should be guaranteed 24 hours a day, 7 days a week for the customer.” (EXP07)

“The possibility of parallel processing of requests is of course also very interesting for us. We have, especially in the Help
Desk, certain rush hours where [...; this one] is not available [...] and I would expect [a chatbot] to be able to serve
countless sessions at the same time.” (EXP13)

Note: Counts based on the 27 interview cases
Table 23 Direct Objectives

Mid-Level Objectives

Following the primary objectives, our participants noted seven mid-level objectives, which are indirectly

addressed by the primary ones (see Table 24; see Figure 17: dark grey background).

Firstly, our participants noted a modernization and digitalization of work [O4]  (n=14), as available

systems will be provided via natural language interfaces [O1]. Particularly, the digital natives expect

private-known technologies at the workplace (EXP01). Also, employees often want to use a natural,

interactive format instead of form-based menus or classical user interfaces (EXP27).
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Secondly, existing processes and procedures should be enhanced and standardized [O5]  (n=9).

Due to automation [O2], among others, the work effort should be reduced (EXP23). Additionally, process

improvement is intended by having standardized, uniform answers, and the supply of contents (EXP13).

Based on this, the complexity of work and in the system landscape should be reduced [O6] (n=3),

as only one single user interface must be used [O1] (EXP01, EXP23). This makes it irrelevant as to

whether users communicate with other employees or control enterprise systems since, for both, only

the chatbot as a communication tool must be used.

Table 24 Mid-level Objectives

Furthermore, the adaption to the individual user [O7]  (n=12) is an objective. The natural language

user interface [O1] of a chatbot is intended to establish natural communications between an employee

Objectives ∑
O4 Modernization and Digitalization of Work 14

Q
uo

te
s

“What I perceive privately in the information technology environment, that's what I would like to call contemporary and
that's what I expect in my professional environment as well.” (EXP01)

“[...] Adoption to the new communication habits of the digital natives [...] All employees of the [company name] say [...]
that they would rather use an interactive format, like a chatbot via different messengers, than a telephone contact, so
simply the channel preference.” (EXP27)

O5 Enhance and Standardize Processes and Procedures 9

Q
uo

te
s

“[...] transparency in the processes and a certain standardization, because once a case has been solved in a certain way
and the next user calls and [...] has the same problem, you can be sure that the same solution will be used
again.” (EXP13)

“My feeling is that chatbots can really help simplify what is otherwise a quite complex process.” (EXP23)

O6 Reduce Work and System Landscape Complexity 3

Q
uo

te
s

“There are all these complex systems [...] that affect everyone in a company, and now you let the user communicate in
the usual way through a chatbot, which makes it a bit less important whether it's a human or a machine. Chatbots make
it possible to cope with this complexity.” (EXP01)

“A chatbot should make things less complex, it should make things easier for […] a user and the only way they will do
that is, if they replace or streamline existing processes, which would include deep API connections […]” (EXP23)

O7 Adaptation to the Individual User 12

Q
uo

te
s

“The [form-based system] is very complicated and the chatbot is a good instrument to establish a guided rather colloquial
communication in the office environment.” (EXP19)

“It is always promised that technology will adapt to us, but this is still not the case, and chatbots promise to do so because
they adapt to the user and provide him with the information and use cases he needs [...]” (EXP25)

O8 Relieve the Workload of Employees 19

Q
uo

te
s

“If the guys and girls in the IT-department don't have to worry all day about confusing calls, they can focus on more
important, exciting things […]” (EXP05)

“The [chatbot project] would mean a considerable simplification for the employee but also a reduction of the
effort.” (EXP28)

O9 Support Employees 12

Q
uo

te
s

“We want […] to support people and not replace them, and in particular the AI should not independently make decisions
that are critical, but that people can still make the decisions […]” (EXP12)

“I see the commitment primarily in the support of employees at modern workplaces. [...] I think really good chatbots will
react context-sensitive in the future and not on our command.” (EXP22)

O10 Reduce Time Expenditure 20

Q
uo

te
s

“[...] but much more. Employees [...] come very quickly without a call, and from everywhere, to an answer by just using
this chatbot. [...] So just speed as an objective.” (EXP03)

”We see the topic of response speed, where some simple requests can remain for a long time, if there is a large volume
of inquiries, one is served faster here.” (EXP27)

Note: Counts based on the 27 interview cases
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and the application systems (EXP19). Even though it has been pursued for a long time, chatbots should

achieve this by filtering and providing only actually needed information (EXP25).

In addition, the chatbot operation should relieve the workload [O8]  (n=19). By answering standard

queries automatically, employees can concentrate on their actual daily tasks (EXP05). This should also

make it possible to streamline work, and, thus, release human resources (EXP28). Thus, the employees

can focus on more relevant tasks instead of just answering simple questions all day long.

Also, employees should be supported [O9]  (n=12) in their daily work. Based, e.g., on the (partly)

automation [O2], processes are accelerated, as employees only have to make (critical) decisions

(EXP12). Furthermore, the chatbot can guide a user through information acquisition by using stored

structures or by refining the initial question. Thus, it provides support for users who do not know how to

search, or what they are looking for, are supported in a targeted manner by the chatbot, which asks
specific questions until a solution is found (EXP22). In addition, the pro-activeness supports by allowing

a chatbot to independently perform or prepare actions as well as reacting to the current work situation.

As the last identified mid-level objective, we gathered the most mentions on reducing time
expenditures [O10]  (n=20). Particularly through the automation [O2] and using a single

device-independent interface [O1], employees can retrieve information or get help in a timely manner

whenever needed (EXP03, EXP25). Additionally, since answers are not dependent on real employees,

users do not have to wait for response calls or e-mails.

Indirect Objectives

Following the mid-level objectives, we identified five indirect objectives (see Table 25; see Figure 17:

right side, light grey background).

Our participants mention thereby the strengthening of innovation and image [O11] through a chatbot

operation (n=4). Already the provision of chatbots can increase the firm image and contribute to positive

customer retention (EXP11).

Additionally, a result of the chatbot operation is the improvement of work quality [O12] (n=12) by, e.g.,

supporting employees [O9] or automating tasks [O2]. This should lead to increased motivation and more
time for important tasks (EXP12). However, negative effects due to work compression through decreased

freedom could be possible. In general, also improvement of the working conditions is in the focus of the

chatbot operation (EXP19).

Extending this, an improved service quality [O13] is intended (n=2). For example, through the 24/7

availability [O3], help is available permanently, and the company can adapt to international requirements

(EXP11). Besides this, instead of searching through FAQ pages, inquiring users can get a personal and

targeted answer (EXP26).

Furthermore, an objective of chatbots is the increase in productivity and efficiency [O14] of employees

(n=13). Thus, the various capabilities, and previously mentioned objectives, such as automating

tasks [O2] or relieving employees [O8], lead to increased productivity in daily work (EXP15, EXP18).
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As the last and foremost goal, our participants noted reduced costs [O15] through a chatbot operation

(n=19). There are various savings effects, as already indicated in the previous objectives, e.g., by

automating processes [O2], or releasing capacities [O8] (EXP08). But to mention is that cost savings are

just a consequence of the operation instead of a primary objective (EXP25), which is also shown in the

dependencies of objectives (see Figure 17).

Objectives ∑
O11 Strengthen Innovation and Image 4

Q
uo

te
s

“Because of the service quality, such a bot can also lead to the fact that the innovative power of a company is simply
strengthened in order to show to the outside world in terms of market technology, yes, we are very hip with the new
technologies.” (EXP11)

“But the triggering impulses at the moment are actually customer loyalty, modern innovative communication channels,
customer journeys, where to score positively somewhere.” (EXP19)

O12 Improve the Quality of Work 12

Q
uo

te
s

“[...] support the human resources on the one hand so that they have more fun in their daily job and accordingly are
naturally free for other tasks.” (EXP12)

“[...] the added value consists of establishing the control or the guidance of the dialogue flow there [...] and that in so far
the chatbot provides an improvement in the working environment.” (EXP19)

O13 Improve Service Quality 2

Q
uo

te
s

“[...] a chatbot is permanently accessible independent of normal working hours. This increases the quality of
service.” (EXP11)

“[...] it is about a machine talking to a person and the more sophisticated the artificial intelligence behind it is, the more
charming it is and ultimately it is about increasing customer satisfaction, i.e. the customer satisfaction of internal or
external customers.” (EXP26)

O14 Increase Productivity and Efficiency 13

Q
uo

te
s “The fact is, we would use that to drive efficiency gains.” (EXP09)

“[...] of course a chatbot is also a real efficiency factor, if he is able to do all the work himself before a real employee has
to do it and takes care of it, then you definitely have a real efficiency advantage.” (EXP15)

O15 Reduce Costs 19

Q
uo

te
s

“In such a professional call center a call answering [...] costs 8-10 Euro. If I now establish a chatbot and it takes from
10.000 tickets per month [...] 2.000 away and costs only fractions of it, then, of course, I also have this economic
effect.” (EXP08)

“It is correct to speak of cost savings, but of course this is only a consequence of the whole [project; ...]” (EXP25)
Note: Counts based on the 27 interview cases

Table 25 Indirect Objectives

2.5 Analysis of the Results

Overall, we identified three relevant usage scenarios for chatbots (see Figure 18). Although, of course,
all of them are relevant, the distribution of mentions differs. Mostly, chatbots should provide information

in different kinds [U3] (n=27) as well as execute processes [U2] (n=18). In addition, we surveyed specific

application areas mentioned by our participants and identified seven potential application areas for

chatbots at digital workplaces. As with the usage scenarios, all application areas can be relevant,

depending on the specific case in a company. However, our experts particularly highlight chatbots in the
areas of (internal/external) support [A1]  (n=22) as well as supporting the (employee)

self-service [A5] (n=21).

Furthermore, we could combine our identified usage scenarios with the application areas, based on the

mentions of the experts as well as on argumentative deductive conclusions made by us. By doing this,
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we could highlight necessary tasks or, rather, requirements for chatbots in each of our application areas.
It is worth mentioning that the (internal/external) support [A1] is the most specific use case, as only tasks

of content provisions are required. On the opposite, the human resource [A2], purchase and sales [A3],

and (employee) self-service [A5] are the most diversified, as all tasks can be relevant for the specific use

cases. However, the (employee) self-service is the most mentioned application area from these three.

Also, independent of the application area, chatbots always operate as a medium to provide relevant
information. As we pointed out all the relevant tasks, we should note that the actual selection of

addressed tasks within an application area depends on the intended use case. For example, if a

company plans a chatbot just for providing information on regulations of business trips in a
self-service [A5] setting, probably only the information provision [U3] is relevant but not the execution of

processes [U2] or the collection of data [U1]. However, based on our findings, we can argue that chatbots

can mostly be utilized for information provision along with the execution of corresponding processes, as

these combinations were nearly found in all application areas.

Critical to mention on our results is that the identified application areas might not be completely selective.

As indicated by the gathered data, dependencies among application areas exist. For example, the
process of learning starts with querying about the learning content, which can be seen as information

management [A7]. The same can be seen for maintenance [A4], where sometimes meetings have to be

scheduled [A5] or knowledge has to be retrieved [A1, A7].
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Note: Counts based on the 27 interview cases

Figure 18 Distribution of Chatbot’s Tasks and Application Areas

Furthermore, we identified 15 underlying objectives of a chatbot operation at digital workplaces (see

Figure 19). Extending this, we could split them into three stages from direct to indirect objectives, based

on the examination of dependencies between the objectives. The main goals of chatbot applications
are unified single access to existing application systems and databases [O1], automation of tasks and

processes [O2], and 24/7 availability [O3]. On the other hand, strengthening of innovation and

image [O11], increase of work quality [O12], increase of service quality [O13], enhanced productivity [O14],

and reduction of costs [O15] are only tackled indirectly. In the case of dependencies, we identified that
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the automation of tasks and processes [O2] has the highest impact on other (downstream) objectives.

Also, the increase of work quality [O12] is affected by the most (upstream) objectives. This is also shown

in the mapping with the objective categories (see Figure 17), as 12 objectives have an impact on quality

aspects. Overall, the most mentioned objectives, and therefore the main reasons for a chatbot
application, are the reduction of time efforts [O10], relief of employee’ workload [O8], and reduction of

costs [O15]. To mention is that none of the most mentioned objectives is a primary or direct objective.

Maybe our participants see the direct objectives as fundamental and therefore focus more on specific

effects (mid-level and indirect objectives). Additionally, we could show that quality aspects are targeted

most often by the objectives, followed by time aspects (see Figure 17), which underlines the aim of

enhanced work and workplace quality. However, the quantity and cost categories are targeted only by

a few objectives.
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Figure 19 Distribution of Chatbot’s Objectives

Lastly, we analyzed the application areas in combination with our objectives and mapped both concepts

on deductive conclusions, and mentions in our transcripts (see Table 26). As seen, especially with the
(internal/external) support [A1] and the (employee) self-service [A5], the most objectives will be pursued.

Additionally, the 24/7 availability [O3] sets a goal for all application areas. Following that, the increase of

productivity and efficiency [O14] is relevant in nearly all application areas, except in education and

training [A6]. The furthermost relevant objectives are the enhancement and standardization processes

and procedures [O5], the relief of workload [O8], and the support for employees [O9], which are relevant

in five of seven application areas. In contrast, improved service quality [O13] is only followed by the

application of chatbots in support [A1]. This result shows analogies with the previous result of application
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areas and confirms the most interesting areas of use for chatbots as the (internal/external) support [A1],

which is the most specific, and the (employee) self-service [A5], which is the most diversified, address

the most of our identified objectives.

Application Areas Objectives
O1 O2 O3 O4 O5 O6 O7 O8 O9 O10 O11 O12 O13 O14 O15
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Application Areas

A1 Support (internal/external) ✘ ✘ ✘ ✘ (✘) ✘ ✘ ✘ ✘ ✘ ✘ (✘) ✘ 13

A2 Human Resources ✘ ✘ ✘ ✘ ✘ (✘) ✘ (✘) 8

A3 Purchase and Sales ✘ ✘ (✘) (✘) ✘ ✘ ✘ 7

A4 Maintenance ✘ ✘ ✘ ✘ ✘ ✘ 6

A5 (Employee) Self-Service ✘ ✘ ✘ ✘ ✘ ✘ ✘ ✘ ✘ ✘ ✘ ✘ ✘ ✘ 14

A6 Education and Training (✘) ✘ (✘) ✘ ✘ ✘ (✘) 7

A7
Knowledge and Information
Management ✘ ✘ ✘ ✘ ✘ ✘ (✘) (✘) 8

∑ Sum total 4 3 7 4 5 4 4 5 5 4 4 4 1 6 3 63

Notes: ✘ represents that an objective can be addressed with a chatbot in the particular application area;
(✘) means a lesser significance of the match.

Table 26 Mapping of Application Areas and Objectives

2.6 Discussion and Implications

With our study, we contribute to the existing research on application areas of chatbots at digital

workplaces and the objectives of a chatbot operation. The aim of our study was to identify these based

on an empirical explorative interview study with domain experts for the chatbot application at

professional workplaces. In doing so, our findings show that chatbots can carry out three fundamental

tasks, which are necessary for each of the seven application areas. Therefore, we could point out

possible application areas and their corresponding requirements. Furthermore, we identified
15 objectives in three influencing stages that are to be achieved through a chatbot deployment in

workplace settings.
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2.6.1 Discussion of the Results

Based on our research questions, we discuss our results of the explorative study in the following.

Furthermore, we also compare our results with the scientific knowledge base and show starting points

for subsequent research contributions.

RQ21: Which usage scenarios can be performed by chatbots at the digital workplace?

Even if it was only a small part of the study, we could show that chatbots can be used for information
capture, process guidance, as well as information provision. Thus, our results show that chatbots are
applicable in more cases than information provision, which is one of the most surveyed research areas

as of now. Instead, also the information capture and the process execution seem viable use cases for

chatbots. Nonetheless, information provision seems the most valuable usage scenario based on the

mentions of our participants, which confirms the relevance of this research field.

Thus, we could verify the provision of information or documents as a functional affordance of chatbots

at digital workplaces, for example, as shown previously in STOECKLI ET AL. (2018). Their study was

conducted among mostly Swiss companies. As we confirmed their results, it can be expected that the

findings are independent of a particular country or a specific cultural group but in any case for European

Countries. However, as both Swiss and Germany have a similar basic cultural attitude and belong to
the European area, this does not necessarily mean that the results are also valid for the rest of the world.

Thus, our results can only indicate that the identified tasks could be generalizable across all countries

and can, serve as a starting point for further studies. Therefore, our study or alternative approaches

should be applied to other countries in order to achieve generalizable results with the help of these. As,

to the best of our knowledge, this is necessary, since comparable studies exist only as in the case of

STOECKLI ET AL. (2018). Thus, research effort is still necessary for validating usage scenarios as we

could only strengthen the research basis with German findings. However, as typically workplace tasks

are similar across companies worldwide, the tasks do not differ significantly, which also supports the
assumption that results are generalizable. In addition, our identified usage scenarios reflect the typical

Input-Process-Output (IPO) model of application systems (Grady 1995). This proves that a chatbot is

not only a tool to provide information, but rather an application system that can support the entire data

processing process. Consequently, future studies should adapt to these further interesting usage

scenarios to study them in detail, instead of continuing to examine only the already extensively

investigated area of information provision.

RQ22: What are the possible application areas for chatbots at digital workplaces?

One of the main aims of our research contribution was to identify possible application areas of chatbots
at digital workplaces. In doing so, we identified seven viable application areas: support

(internal/external), human resources, purchase and sales, maintenance, (employee) self-service,

education and training, and knowledge and information management. Especially, the support and the

self-service state interesting application areas, as most of our participants mentioned them.

Furthermore, we could combine the identified application areas with the usage scenarios. In doing so,
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we highlight the requirements of the respective application area, which can be used as a starting point

for upcoming instantiations in a respective area.

In comparison to the state of the art, e.g., as shown in MEYER VON WOLFF ET AL. (2019a), we also

identified customer support and education as an application area. However, we also show further

application scenarios that have received less to no attention by researchers so far, e.g., self-service or

human resources. Therefore, as in current research contributions, the focus lies primarily on information

acquisition or customer support, we could extend the current scientific knowledge base with further

viable application scenarios. This is substantial, as it supports our initial assertion and verifies the
relevance of the research on application areas at the digital workplace. Nonetheless, especially for

information acquisition or support, as there is already a lot of research available, the corresponding

previous findings should be transferred for the application domain of a digital workplace. Especially,

design principles or meta-research on the users’ perspective are suitable since they are more likely

generalizable and context-independent. As shown in the related research, e.g., the design

recommendations for customer service chatbots (Gnewuch et al. 2017) or human-like response

behavior (Liebrecht/van Hooijdonk 2020) are likely to be transferred. Additionally, our results verify some

of the previous contributions on (general) application areas. We could verify the application areas
information search, e.g., finding answers to questions, and work support, e.g., assisting in office tasks,

of LAUMER ET AL. (2019b) as relevant for a chatbot operation. However, since many of their use cases

also represent more consumer-oriented applications, e.g., smart home, car & navigation, it must be

critically examined whether all results play a role in a business area. Furthermore, we could confirm the

findings of FENG/BUXMANN (2020), who highlight chatbots for information retrieval, for routine assistance,

or as a working tool. However, even if there exists a vast amount of previous knowledge in transferable

areas, e.g., education or information acquisition, none of them focus on the business or professional

workplace context. Thus, there should be further research on how to transfer the previous results
accordingly, and more importantly, which results are suitable for the corporate contexts. Our study

provides a basis for determining which application areas can be considered, and, thus, which related

research should be taken into account. However, as with the usage scenarios, our results apply for the

time being only to German companies, and thus, should be surveyed in different countries as well to

verify or refuse them. Nevertheless, since no comparable studies – to the best of our knowledge – exist

that target the professional workplace, we provide first research results and a good starting point for

upcoming research in this area.

Additionally, as our results were examined explorative, the findings should be further verified in future
research. Therefore, Design Science Research projects could be a possible approach (Vaishnavi et al.

2019). In doing so, based on our results, chatbots could be developed and evaluated. Another
alternative could be the Task-Technology-Fit Theory (Goodhue/Thompson 1995), or rather the Fit-

Viability Theory (Tjan 2001). This has already been previously highlighted in RZEPKA/BERGER (2018) as

a main research topic for chatbots. Consequently, the characteristics of a specific use case must be

determined, which are used afterward to determine the suitability of chatbots for the respective case. In

doing this, reasonable evidence to support our identified application areas can be collected.
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RQ23: What are the objectives of a chatbot application at digital workplaces?

Furthermore, we analyzed the objectives of a chatbot application at a digital workplace. Our results show
that in total, fifteen objectives exist, which are associated with a chatbot adoption. Consequently, a single

platform to information and application systems, the automation of tasks and processes, and a 24/7

availability represent the primary objectives of the companies. In the end, chatbots should strengthen

the innovation of a company, improve the quality of work and service, increase productivity, or reduce

costs. In doing this, we could show a prioritization of objectives for chatbot applications at the digital

workplace, and highlight which aspects are especially relevant. Additionally, we could match the

objectives with our identified application areas. In doing so, we found evidence that, especially, the
support and the self-service are interesting application areas since the most objectives can be

addressed if a chatbot is used for this. This can also confirm the current research focus on support tasks
since many objectives can be addressed by this application. However, for the task of self-service, where

likewise, many objectives can be achieved, extensive research is missing, and should therefore also be

promoted in the future.

Furthermore, a survey of underlying objectives has only been conducted in previous studies by RZEPKA

(2019), whereas the focus was voice assistants and not chatbots. Nonetheless, their fundamental
objectives, e.g., maximize efficiency or ease of use, and minimize cognitive effort, can also be found in

our results. Thus, we did fundamental research on objectives for a chatbot application at workplaces by

showing a comprehensive overview of them on an organizational level. Therefore, we could substantially

provide further knowledge to the scientific knowledge base by confirming the findings of RZEPKA (2019)

for chatbot applications, and extending preliminary results of MEYER VON WOLFF ET AL. (2019a).

However, as already stated, the results are based on a German sample for the time being and, therefore,

have to be transferred and validated in future studies. For this purpose, our study and the structured

procedure can be adopted in order to collect the results in other countries and to check our results so
that actually generalizable results are available.

Additionally, some of our identified objectives refer to concepts, which are investigated before for many
other classes of systems. For example, a single point of access to business resources, was subject to

research formerly, e.g., with business portals (Rahim et al. 2005; Urbach et al. 2010). The same applies

to concepts like automation, which is, of course, not a new research stream and is today mainly

considered as robot process automation (van der Aalst et al. 2018). Also, as some researchers state

that chatbot is a means for robotic process automation (Maedche et al. 2019; Mendling et al. 2018), it

would be viable for future studies to try to transfer the achieved results of this research stream.

However, besides, e.g., natural access to enterprise systems or adaptation to the individual user, many

of our identified objectives are very general, and rather aspects of a digitalization strategy. Either this

proves that a chatbot is a means to implement these strategies, or the participants have deviated from

the actual focus. Thus, future studies are necessary to confirm our exploratory objectives, or to transfer
results of digitalization research to the chatbot context. In addition, as already shown in the previous

study of RZEPKA (2019), many of the objectives can be mapped to typical constructs of UTAUT

(Venkatesh et al. 2016) and TAM (Davis 1993), e.g., automation of tasks and processes, enhance of

processes, reduce of complexity, or relieve of workload, which refers to constructs like performance or
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effort expectancy in UTAUT, or ease of use and usefulness of TAM. Thus, those theories should be

considered when verifying or applying our identified objectives. However, since not all objectives can be

mapped directly, future research should address this by establishing a new theory for chatbot

applications at digital workplaces. Ideally, the theory to be created should integrate not only our

objectives but also the identified usage scenarios and application areas.

2.6.2 Implications for Science and Practice

Summarizing the findings, we could provide several contributions to both scientific knowledge and

practice. For scientific knowledge and upcoming research in this area, we firstly show interesting and

viable application areas of chatbots in a professional working context. In doing this, we also highlight

briefly usage scenarios for which a chatbot can be applied. Due to the generalizable combination of

usages and application areas, this can be used as a starting point for respective implementations in

future research projects. Thus, future research should adopt these findings for their specific context or

use case. Additionally, by showing comprehensive objectives of a chatbot application, we could highlight

necessary characteristics for future chatbot applications and instantiations. As with the application
areas, we also show that adjacent research exists, which should be transferred and reused. Overall, we

could address the previously deduced research topics and agendas in chatbot research (Bawack et al.

2019; Maedche et al. 2019; Meyer von Wolff et al. 2019a). Therefore, we could show usage scenarios

and application areas at the digital workplace that should be followed in future studies, and significant

objectives for such an operation. Thus, upcoming studies can build upon our results and design

corresponding chatbot instantiations in a targeted manner taking into consideration supportive factors,

like our objectives.

For practice, we point out viable application areas, in which a chatbot can be used, and should be

implemented to support the employees in digital workplace settings. With this, we also establish a

starting point for a requirements analysis in businesses. Additionally, we could show what effects can
be expected from a chatbot operation. In doing so, we help practitioners with selection decisions when

it comes to using chatbots or not. Thus, our results can be used as a guideline for chatbot projects in

practice applications or for adoption decisions.

2.7 Limitation and Outlook

As with every qualitative study, there exist some potential limitations, which need to be pointed out.

Firstly, the findings of our study are mainly dependent on the selection of interviewees and their

willingness to participate as well as on their knowledge about the topic. Therefore, we carefully selected
a suitable amount of experts (n=29) for (future) workplace design under consideration of chatbots and

sent an information sheet in advance of the interviews. However, possible misunderstandings of the

topics, as well as digressive executions from the actual context, are possible, e.g., the objectives, which
are sometimes more generally for AI applications in general instead of focusing on the digital workplace.

Furthermore, we have not limited the industry sector to survey a cross-section in the research area to

achieve generalizable results and to weaken the impact of individual areas. Nonetheless, we could not
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acquire interviewees from all sectors. For instance, no participant works in machinery and plant

engineering. In addition, the information and communication industry seems overrepresented in our

sample. We explain this as experts from outsourced IT-departments or (exclusive) IT-business partners,

e.g., for insurance or automotive, participated. Furthermore, the most limiting factor is the sample group

of predominantly employees of German companies. Thus, the results apply first and foremost to this

country. However, we (1) analyzed the topic independent of a specific industry based on the general
professional, nowadays digitalized workplace, and (2) business processes and related basic working

practices are standardized worldwide nowadays. Thus, we argue that the results are most likely

generalizable. Hence, if companies want to apply chatbots, they can build upon our results as long as it

concerns an application in the digital professional workplace, and as long as the application areas, which

we have determined, come into consideration. Despite these limitations, our sample is still suitable to

identify and survey the application of chatbots at digital workplaces. Secondly, it could still be possible

that we have not identified all tasks or application areas, as well as all objectives. Also, the combination

of tasks and application areas, as well as the deduction of dependencies between the objectives are
based on argumentative deductive conclusions and mentions of the participants, which must be verified

in further investigations. Thirdly, different researchers might interpret the coding differently. To reduce

the subjective influence during analysis, we reconciled the individual findings and merged them based

on discussions between the researchers.

Even though our study focused on the application of chatbots and may have some limitations, our results

seem to be generalizable and transferable to specific application areas. Based on our combination of

tasks and application areas, we derived potential requirement areas. As shown in MEYER VON WOLFF ET

AL. (2019a), specific requirements are still missing. Additionally, we could highlight many different

objectives, which are generalizable as well. Therefore, our results can be used as a starting point for

specific future chatbot implementations at a digital workplace. Practitioners, as well as researchers, can
focus on our results and use the application areas and tasks as a starting point for particular requirement

analysis. Moreover, based on our objectives, we could show which possible effects can be addressed

with a chatbot. This can be considered in chatbot projects to evaluate possible outcomes. Additionally,

practitioners and researchers can get more information about possible further effects than they initially

intended.

Nonetheless, our combination of tasks and application areas, as well as the objectives and their

dependencies, still have to be verified and may be extended in future research. Furthermore, as some

experts mentioned supporting and hindering factors for a chatbot application, these should be addressed

in detail in further research. Thus, we recommend focusing on specific application areas for which a

subsequent requirements analysis must be performed. Building upon this, concrete chatbot projects or
prototypes should be implemented to analyze effects and verify our underlying objectives. Also,

supporting and, especially, hindering factors, e. g., challenges and their solutions, should be a subject

in future research. According to MEYER VON WOLFF ET AL. (2019a), these are still open research

questions of chatbot research for the digital workplace application.



Conducted Research Studies: State of the Practice on Application Areas and Objectives 77

2.8 Conclusion

In this research paper, we aimed at surveying relevant functions chatbots have to address at a digital
workplace (RQ21). Furthermore, we surveyed application areas in companies in which chatbots can be

beneficial (RQ22). To extend our contributions, we linked both of our results to determine the necessary

tasks for each of our identified application scenarios. Additionally, we surveyed the underlying objectives
and their dependencies (RQ23). As a result of our interviews with 29 experts, we identified three tasks

and seven application areas – along with 16 combinations – for chatbots at digital workplaces.

Furthermore, we identified 15 underlying objectives – in three stages, from direct to indirect – with many

dependencies between them. Therefore, our study will contribute to both research and practice: First,
the study will contribute to the knowledge base and understanding of chatbots for workplaces. Thus,

this can be used for further investigations in the research area. Second, we regard our tasks as a good

starting point for requirement analyses for chatbot projects at digital workplaces. Therefore, we assume

that the results may help when implementing chatbots as we highlight the potentials and requirements

on a general level, which can be refined for respective cases.
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3 State of the Practice on Influencing Factors and Challenges

Sorry, I Can't Understand You! – Influencing Factors and Challenges of Chatbots
at Digital Workplaces

Abstract Chatbot research is currently on its rise since many researchers focus on this topic from

different perspectives. Thereby, the focus mostly lies on application areas that originate

from business contexts. However, application areas and potential outcomes are already

subject to research. The business perspective on influencing factors for an application of
chatbots at workplaces or their corresponding challenges is underrepresented as less to

none research exists. Therefore, we targeting this research gap by an empirical

cross-section interview study with 29 domain experts for the application of chatbots at the

digital workplace. We categorize the findings with an extension of the TOE framework and

show that in the core categories of technological, organizational, individual, and

environmental 11 sub-influencing factors exist. Furthermore, we also identify

36 challenges, which are relevant in the particular influencing factors.

Keywords Chatbot, Digital Workplace, Influencing Factor, Challenge.
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3.1 Introduction

Currently, a new research trend emerged: the application of chatbots, which are artificial intelligence

and natural language-based human-computer interfaces, to support workers and employees in their

daily work (Følstad/Brandtzæg 2017; Maedche et al. 2019). This trend is driven by the current

progressing digitalization of society in general and the redesign of the workplace to a digitalized future

workplace in specific. Established formerly paper-based working practices vanish, and more and more
innovative and digital technologies are used for current daily work tasks. Therefore, almost all working

tasks of employees are affected by integrating new technologies (Byström et al. 2017; Köffer 2015;

Lestarini et al. 2015; White 2012). As a negative consequence, through the increasing use of information

systems and corresponding information sources, the acquisition of information and execution of tasks

is becoming obstructed. Regardless of the spread of new and smart systems, the rising information and

application overload leads to an increase in the time for searching, editing, using, and sharing of

information. Instead of improving work and supporting the employees, this may affect the workers’

productivity negatively (Carayannopoulos 2018; Lebeuf et al. 2017; Russell 2012; White 2012).
Therefore, prior research suggests providing user-centric information systems, like chatbots, to assist

employees in their daily work by automating tasks or filtering and delivering only the necessary

information (Følstad/Brandtzæg 2017; Richter et al. 2018). Especially for customer service, sales, or

financial advisory, these systems are already being used to provide ease of use, faster, and high-quality

services (Gnewuch et al. 2017). Particularly, the human-like design should contribute to a positive

perception and service experience and yet offers the feeling of personal contact (Diederich et al. 2019a).

However, the current research mostly focuses on this topic through design research studies where

artifacts are published, or their impact, on mostly single application areas, is evaluated (Meyer von Wolff

et al. 2019a). Nonetheless, first empirical studies exist in the chatbots research domain, e.g., on trust,

gender, or usability aspects. Overall, however, there is still a lot of research potential, which is due in
particular to the novelty/innovativeness. In particular, the business- or management-perspective has

received little or no attention so far. Especially, factors influencing or preventing adoption decisions need

to be considered, as otherwise, chatbots will not be applied in business contexts, and positive results of

the design studies cannot be achieved. Furthermore, the challenges of the technology should be taken

into account, as these lead to efforts, which must be made during introduction and operation. Therefore,

only if both influencing factors and challenges are known, they can be tackled appropriately by

researchers or practice to enable and support the adoption of chatbots at digital workplaces (DePietro

et al. 1990). However, to the best of our knowledge, this is so far only addressed to some extent by
RODRÍGUEZ CARDONA ET AL. (2019) for the insurance sector, and, therefore, a research gap for

applications at the digital workplace.

Thus, as the initial adoption of chatbots is first of all a corporate decision instead of being based on

individual intentions, we examine the issue at the business level (Egbert/Paluch 2019). We survey the

hindering or supporting factors of a chatbot application at the workplace and their underlying challenges.

For this, we conducted an empirical cross-section interview study with domain experts, and use an
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extension of the well-established TOE framework (DePietro et al. 1990) for the categorization. In doing

so, we want to assign influencing factors and challenges to the categories and assess their influences.

For this research, we have oriented ourselves on the open research questions on adoption issues in

MEYER VON WOLFF ET AL. (2019a), which are answered in the following:

RQ31 Which factors influence the adoption of chatbots at digital workplaces?

RQ32 What challenges arise when applying chatbots at digital workplaces?

The remainder of this paper is structured as follows. First, we point out related research and briefly
describe the theoretical framework. Second, we present our research design and corresponding

findings. Afterward, we analyze our findings and discuss them. We finish the paper with the limitations

and a brief conclusion.

3.2 Related Research

3.2.1 Chatbots at Digital Workplaces

Chatbots are a special kind of information system that uses artificial intelligence and machine learning

technologies to provide a natural language human-computer interface. Often the terms, conversational

agent, or personal assistant are used synonymously (Bittner/Shoury 2019; Maedche et al. 2019). Users

can communicate by writing or speaking with a chatbot to carry out (work) tasks or acquire information.

The input is processed by natural language processing and further processed. For this, the chatbot is

integrated with the enterprise systems or databases to provide the functionalities and information (Berg
2014; Mallios/Bourbakis 2016).

To date, chatbots are used in different domains, like customer support or for digital workplace tasks.
However, the latter is used often nowadays but not defined commonly. Besides, the by now widely

established term of knowledge work is often equated with this concept (White 2012). Based on

corresponding research, we found that the characteristics of the digital workplace are tasks on

information, e.g., searching, transforming, or communicating, with a high focus on information systems.

Besides, the digital workplace is often location-independent and mobile. Therefore, a digital workplace

is not limited to a physical place. Instead, it is a (virtual) confluence of work tasks, processes,

applications systems or technologies, and people (Dery et al. 2017; Lestarini et al. 2015; White 2012).

Thus, in this research, we aim at these information-intensive or knowledge work tasks instead of
production processes (Rüegg-Stürm 2005).

Since the last years, different research for the application of chatbots in the different domains was
published. For example, mostly prototypes, e.g., for information acquisition (Carayannopoulos 2018) or

customer service (Chakrabarti/Luger 2015) were published. Furthermore, some researchers address

more general or meta-level research on chatbots. To mention some, e.g., FEINE ET AL. (2019a) address

the conversation between humans and chatbots and derive a taxonomy of social cues, which a chatbot

should encompass. Also, researchers focus on user aspects in the context of chatbots. For example,
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FØLSTAD/SKJUVE (2019) survey the user experience and motivation when using chatbots and show a

general acceptance of chatbots. However, they highlight the importance of handling inquiries efficiently

and adequately. A slightly different approach was presented by WUENDERLICH/PALUCH (2017) who

examined factors that influence the authenticity of chatbots and, thus, influence the desired outcome

like service use and quality or word of mouth. Furthermore, already some overviewing articles for

application areas, technological aspects, and so on, were found in the scientific knowledge base, e.g.,
MAEDCHE ET AL. (2019) or SEEBER ET AL. (2019). However, despite the different approaches analyzing

single aspects, an organizational level or rather a company-level survey of criteria influencing an

application positively or disturbing is only barely studied (Meyer von Wolff et al. 2019a). Prior to this

study, this was only carried out for the insurance sector to survey supporting or hindering adoption

factors of chatbots (Rodríguez Cardona et al. 2019). Thus, a research gap is existent, which should be

addressed in order to allow comprehensive research on countermeasures, or on how to successfully

introduce chatbots in workplaces.

3.2.2 Theoretical Background

In today’s research, different methodologies are used for the assessment of hindering or supporting

factors for the application of technologies in companies. Especially, the
Technology-Organization-Environment (TOE) framework by DEPIETRO ET AL. (1990) has often been

used to identify factors affecting adoption decisions (Oliveira/Martins 2011). Technology factors describe

internal or external technologies relevant to the company as well as the existent IT infrastructure
(DePietro et al. 1990). The organizational factors, on the contrary, describe organizational measures

like decision-making structures, size, working cultures, or readiness for IT adoptions (Rosli et al. 2012).
Lastly, the environmental domain is the arena in which a company conducts its business like suppliers,

competitors, or the government (DePietro et al. 1990). This framework was applied for example by ZHU

ET AL. (2003) for assessing influencing or hindering factors of e-businesses at the firm level. Based on

a survey, the authors categorized the findings along the TOE dimensions and calculated the

corresponding influence of the dimension. Especially ROSLI ET AL. (2012) or AWA ET AL. (2017) are to be
highlighted, where the TOE framework is extended by an individual (I) domain. This extension covers

factors of future users or decision-makers for the adoption. Thus, these influences based on the

employees or rather a user are explicitly shown in order to be addressed.

In the following, we use this extended TOIE framework to categorize the findings. In doing so, we want

to identify and assess the supporting or hindering factors of chatbot applications at digital workplaces
on a business level (Egbert/Paluch 2019).
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3.3 Research Design

To identify influencing factors on the adoption of chatbots at digital workplaces (RQ31) and underlying

challenges (RQ32), we conducted a qualitative empirical interview study based on MYERS (2013) and

DÖRING/BORTZ (2016), and followed a three-step research process16:

First, we selected potential interview partners. For this, we considered managers as domain experts

who deal with the future workplace design taking into account the use of natural language assistance

systems like chatbots. To enrich the quality of the findings, the corresponding companies should at least

plan to use chatbots or develop them on their own, e.g., software firms. Besides, the experts should

already have at least a few years of working practice. To ensure heterogeneity and to achieve a

comprehensive cross-section for the research area, we did not limit the industry sector or the company

size. By doing so, we want to attain generalizable results, which can be easily reused in further research.
Based on the criteria and personal contacts or internet searches, we contacted 68 experts via e-mail of

whom 29 experts participated in 27 interview cases (see Table 27).

Case Expert Industry Case Expert Industry
01 01 ICT 15 16 ICT

02 02 ICT 16 17 Other manufacturing

03 03 Automotive Engineering 17 18 Other services

04 04 Automotive Engineering 18 19 Finance & Insurance

05 05 ICT 19 20 Other services

06 06 Other services 20 21 ICT

07 07 Finance & Insurance 21 22 ICT

08 08 ICT 22 23 ICT

09 09 Finance & Insurance 23 24 ICT

10 10 Finance & Insurance 24 25 & 26 ICT

11 11 ICT 25 27 Other services

12 12 ICT 26 28 ICT

13 13 & 14 Pharmaceuticals 27 29 Finance & Insurance

14 15 Raw Materials

Table 27 Description of the Experts participated in Study III

Second, we conducted the interviews face-to-face or via conference systems during a four-month
period. We used a semi-structured interview guideline17 as a basis to be able to leave enough room for

own ideas or experts’ opinions. According to the theoretical saturation (Glaser/Strauss 2006), we

stopped the process as we could not reveal new insights. The interviews were recorded and transcribed

if our privacy policy was accepted.

Third, we coded and analyzed our 27 interview cases using a structured content analysis approach. The

coding was done by two researchers independently using continuous analysis of the transcripts followed
by a discussion and an assignment of the codes to the core topics (RQ31 and R3Q2) (Mayring 2014).

16 This is a further segment of the overarching initial interview study. Thus, the description coincides with the one
from Study II (see Section 3A2.3).
17 See Appendix A3.2 for the complete semi-structured interview guideline of the overarching empirical interview
study.
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Lastly, we used the TOIE framework for categorization and assigned the identified factors and

challenges. As the interviews were conducted in German, we translated the final coding into English

while preserving the meaning.

3.4 Findings

Based on the described research design, we coded 597 quotes and statements for the core categories
in the 27 interview case transcripts. According to the Technology-Organizational-Individual-Environment

framework of ROSLI ET AL. (2012) and AWA ET AL. (2017), we classified the influencing factors or

challenges as technological, organizational, individual, and environmental. Based on the 27 cases, we
identified 11 influencing factors (FXi) along with corresponding 36 challenges (CXi.j.) for the adoption

and operation of chatbots at digital workplaces (see Figure 20), which we describe afterward. In the

following, the numbers are related to the interview cases instead of the experts. An overview of the

influencing factors and the challenges, along with exemplary quotes from the interviews, is available

in Appendix A3.4.18

Note: Counts based on the 27 interview cases

Figure 20 Identified Chatbots’ Influencing Factors

3.4.1 Technological Factors

We identified four technological influencing factors and corresponding challenges (see Table 28). These

represent characteristics of the technology or the enterprise system landscape, which have to be

considered for the adoption of chatbots.

The first influencing factor for a chatbot application is the existing data management [FT1] in

businesses. In particular, the participants specified that a structured knowledge and data infrastructure

that can be accessed via interfaces, which are designed for natural language, is necessary so that the

chatbot can use them to generate statements. However, besides these interfaces, especially the

creation of the knowledge base is associated with challenges, as existing information is in an
inappropriate form or even non-existing [CT1.1]. Additionally, as the chatbot grows over time, further

challenges arise for the continuous training and maintenance of the underlying data. Particularly in the

18 In the published version, reference was made to the online appendix at http://bit.ly/CBInfC.

Application of
chatbots at

digital
workplaces

Organizational factors

Introduction n=26 | 96 %

Operation n=18 | 66 %

FO1

FO2

Technological factors

Data management n=17 | 63 %

Functional scope n=19 | 70 %

Integrated system landscape n=14 | 52 %

Chatbot‘s user interface n=9 | 33 %

FT1

FT2

FT3

FT4

Individual factors

Employees n=27 | 100 %

Management n=5 | 18 %

FI1

FI2

Environmental factors

Customer situation n=5 | 18 %

Law situation n=27 | 100 %

FE1

FE2

Competitive situation n=14 | 52 %FE3
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customer support area, another challenge arises. As noted by the experts, problems exist when the

chatbot statements are not coherent with the statements of real employees, e.g., when the datasets are

not up to date or otherwise adulterated [CT1.2]. As users only write or speak with the chatbot, they trust

that the chatbot will provide correct information and may not be able to identify incorrect information.

This can also refer to organizational issues and factors. Otherwise, acceptance problems or legal effects

could be the consequence.

In addition to the data management, the chatbot’s functional scope [FT2] is also an influencing factor,

which was named by most of the experts. Typically, chatbots answer questions or carry out work tasks
(Meyer von Wolff et al. 2020a). For this, they must understand the natural language inputs, provide the

requested functions, and execute actions correctly. In doing so, a challenge exists since currently all

conversation paths must be defined in advance [CT2.1]. Despite the claim of artificial intelligence, the

functionality is only as extensive as it was implemented before. Chatbots often fail with the mapping of

dynamic, volatile processes [CT2.2]. As a solution to be capable of this kind of conversation, usually, the

perpetuation of context is recommended. However, preserving the context over several dialog changes

is a challenge for current implementations [CT2.3]. A further challenge arises along with the functional

scope: the understanding of expressions or, rather, the localization effort [CT2.4]. As mentioned by the
participants, particularly in large companies, many different nationalities, languages, or even just dialects

must be taken into account when designing or implementing a chatbot for the employee or customer

support. Currently, a chatbot still has to be trained for every single language individually. The

corresponding language understanding problems also include, e.g., synonyms or colloquial language,

as well as emotions or other forms of rhetoric like irony or sarcasm.

Furthermore, we identified an integrated system landscape [FT3] as necessary for a chatbot operation.

In order to deliver answers or perform tasks, chatbots must access existing databases and systems.

Also, chatbots must be integrated with the available information systems so that not only another system

is provided. As mentioned by our experts, both of these are current challenges during implementation.

First, many of the available databases or information systems have no appropriate natural
language-capable interfaces to integrate the existing, often hierarchical grown, landscape with the new

technology. Therefore, application programming interfaces have to be developed and also maintained

during the operation of chatbots [CT3.1], which becomes more critical the deeper a chatbot is to be

integrated into the landscape. Second, chatbots must be integrated into the user interfaces of available

information systems, i.e., that users can access the chatbot from the existing information system.

Especially for already existing communication tools, this integration must be pursued. As mentioned by

some participants, they assess it as critical that a chatbot can be used through these systems [CT3.2].

A last technological factor is the chatbots’ user interface [FT4] or respectively, their setup tools.

Chatbots have to be developed, trained, and regularly improved via tools and systems dependent on

the used technology or manufacturer. As quoted by the experts, these are challenges in chatbot
realizations [CT4.1]. Current interfaces or tools for chatbots’ management are mostly accessible only to

technically skilled employees – easy-to-use administration interfaces for non-technical employees are

missing. Therefore, employees who have the best knowledge of the specific application area, e.g.,

support staff who has daily conversations with customers, cannot directly contribute to the necessary
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information, questions, or answers. Sometimes, the essential interfaces or tools are absent completely,

so all of the content have to be programmed manually. Furthermore, the user interface of chatbots states

a second challenge. Based on the one-dimensional characteristics of a chat dialog, it is hard to map

complex processes with multidimensional paths or returns. Instead, the content that can be displayed

mostly comprises (short) texts, pictures, or videos as well as some control elements [CT4.2].

Technological Challenges n
FT1 CT1.1 Provision and maintenance of the required (knowledge) database 16

CT1.2 The coherence of the statements of a chatbot and real (service) employee 1

FT2 CT2.1 All (conversation-)paths must be defined in advance 4

CT2.2 Mapping of dynamic, volatile processes or conversations 8

CT2.3 Preserving the conversation context in the conversation process 5

CT2.4 Problems with language understanding and effort for language localization 11

FT3 CT3.1 Data and process integration with existing information systems and/or databases 12

CT3.2 Integration into user interfaces of existing information systems and/or interfaces 5

FT4 CT4.1 Inappropriate tools for creating and maintaining chatbots 2

CT4.2 Restrictions and limitations within the user interface 9
Note: Counts based on the 27 interview cases

Table 28 Technological Challenges

3.4.2 Organizational Factors

Our study revealed two organizational influencing factors. These represent aspects and decisions that

have to be made or considered prior to the acquisition of chatbots, as well as issues to consider during

a productive operation in digital workplace scenarios (see Table 29).

The first influencing factor of the organizational dimension is the successful introduction [FO1]. At the

time of the survey, some of the companies have not implemented a strategy or agenda taking into

account the application of chatbots (in the workplace) [CO1.1]. Instead, investments are made in other

technologies. Therefore, the chatbot projects are often driven by single responsible persons or
departments, which makes coordination among the different projects difficult and partly leads to

redundant developments. Additionally, even if the potential of chatbots is often proclaimed, a missing

added-value is reported [CO1.2], which also affects user acceptance as in the individual factors.

Therefore, value-adding use cases must be identified beforehand [CO1.3]. There is a variety of possible

use cases, but not in every case, a chatbot is the best fit. Instead, classical user interfaces are

sometimes a better choice. Thus, as a first step in chatbot projects, suitable use cases must be selected,

e.g., as pointed out in MEYER VON WOLFF ET AL. (2020a), and following differentiated and defined to

address beneficial tasks. Critical is that present processes often cannot be mapped one-to-one by
chatbots [CO1.4]. Instead, the current processes must be redefined and adjusted to the natural language

user interface and the conversational operation. In addition, the scalability of chatbots is a crucial factor,

which includes an easy transfer of established instantiations to new use cases as well as finding use

cases where high volumes of questions are existent for automated answering [CO1.5]. Otherwise, a

chatbot only causes costs instead of cost savings. Additionally, a chatbot must be customized and

personalized to the application area, as well as to the individual company. Therefore, this is often a

time-consuming and cost-intensive process [CO1.6]. Due to this resulting expense and technological
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requirements, it is often not feasible for small companies. Extending this, all content the chatbot provides

is mainly based on the departments’ knowledge, e.g., customer support. Therefore, the departments’

employees, e.g., first-level support staff, are required for creating the knowledge base of the

chatbot [CO1.7]. However, these employees should be relieved, or rather the chatbot should take over

some of their tasks. Thus, this could lead to some resistance, as employees are afraid of becoming

replaceable if they contribute their knowledge completely. Lastly, it is also necessary to integrate the
works council in the projects. As mentioned, obstacles can occur thereby since personal data is recorded

or can be linked by the system [CO1.8]. Especially, the free text input is prone to entering personal or

not anonymous data by mistake. Concerning this, the workers' council should be involved from the start,

and agreements should be signed.

As a second influencing factor, the participants noted the continuous operation [FO2] of a chatbot. For

this, our participants mentioned a high effort for continuous maintenance and training [CO2.1]. This is

necessary to adjust the system and to take previously unaddressed or misunderstood questions into

account as shown in the technological factors. Otherwise, user acceptance or usage suffers from it.

However, automated training is also critical in this context, as there is sometimes the problem that

incorrect contexts or answers are learned. Therefore, additional monitoring has to be introduced.
A further challenge arises with responsibilities for the training and maintenance, which are often missing

in the companies [CO2.2]. The necessary steps after implementing a chatbot are not allocated probably.

Sometimes these steps are outsourced, which, however, can result in dependencies or data

privacy/security problems as described in the environmental factors. Lastly, as noted by one participant,

the danger of knowledge loss is existent [CO2.3]. If all tasks are operated only by a chatbot, no employee

has the knowledge to take them over.

Organizational Challenges n
FO1 CO1.1 Lack of an agenda for chatbots 5

CO1.2 Missing of an added-value 17

CO1.3 Definition and design of use cases 16

CO1.4 Existing (business processes) processes cannot be mapped by chatbots 2

CO1.5 Scalability of chatbots 6

CO1.6 Creating chatbots is time-consuming and cost-intensive 14

CO1.7 Generation of content for chatbots from the different departments 3

CO1.8 Obstacles by the works council 10

FO2 CO2.1 Extensive maintenance and continuous training of chatbots in the company 18

CO2.2 Missing responsibilities for chatbots 4

CO2.3 Risk of know-how loss in the company 1
Note: Counts based on the 27 interview cases

Table 29 Organizational Challenges

3.4.3 Individual Factors

In addition, we identified two individual influencing factors and their challenges (see Table 30). These

address the future users of chatbots in a respective company, e.g., the employees, as well as the

management staff who is responsible for the provision of resources.
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One of the most noted influencing factors for a successful chatbot application are employees [FI1]. As

pointed out by our participants, employees often have exaggerated expectations of chatbot capabilities.

Mainly due to current advertisements, they assume that all possible questions could be answered

[CI1.1]. Despite these high expectations, we found evidence for acceptance problems for this new kind

of information system [CI1.2]. On the one hand, especially long-term employees do not see the benefit

of an application change, because they have to adapt to new ways of working and forget the familiar.
On the other hand, driven by the intended automation and relief, employees perceive chatbots as a

threat to their employment [CI1.3]. For all of these three challenges, it is advisable to establish change

or rather expectation management. As a result of this, the added value can be demonstrated, and fears

can be overcome, e.g., new duties instead of job losses. Furthermore, besides the acceptance,

currently, the users lack of experience with chatbots or rather the technology behind them. During

acquisition, necessary components, as well as the operating principles, are unknown [CI1.4]. During

operation, this results in users not knowing how to work with the systems, since they only know the

interaction through classic UI’s. The situation is intensified by the fact that users have to adapt to the
syntax and the dialog structure [CI1.5]. The latter leads to a more difficult and unnecessarily longer

execution time, which also harms acceptance. Some participants also mentioned emerging irritations,

when chatbots are not recognizable as a chatbot [CI1.6]. The last critical point is that acceptance is

negatively affected when chatbots do not provide help after a certain time [CI1.7]. In these cases, the

inquiring person should be forwarded to a real employee.

A further individual influencing factor is the management [FI2] of the respective company. Some of the

participating experts criticized that the management has a sternly or inadequate assessment of the

required effort [CI2.1]. Instead, the assumption dominates that a chatbot can be provided without much

effort. So they do not see what additional work needs to be done, e.g., an adaption of existing processes,

integration into the landscape, continuous training, or necessary change management in the company.
Besides, management support starts to fade after the initial investment [CI2.2]. Instead, the management

is often only interested in results, which leads to no further resources being provided.

Individual Challenges n
FI1 CI1.1 Overestimation and high expectations of employees 15

CI1.2 Acceptance problems of users for chatbots 20

CI1.3 Fear of job loss 10

CI1.4 Lack of experience with chatbots or the technology behind 8

CI1.5 Adapt to the syntax and the dialog structure 7

CI1.6 Irritation when not recognizing chatbots immediately 5

CI1.7 Dissatisfaction due to lack of assistance 9

FI2 CI2.1 Misjudgment of the effort of chatbot projects 3

CI2.2 Loss of management support during the project 3
Note: Counts based on the 27 interview cases

Table 30 Individual Challenges
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3.4.4 Environmental Factors

Lastly, we identified three environmental influencing factors and their challenges (see Table 31) for the

application of chatbots at workplaces. These concerns both, customers as well as legal or competitive

situations with which the company is confronted.

Our participants mentioned the customer situation [FE1] of the respective company to be considered

as necessary. The application of chatbots, especially in customer-oriented operations, can influence the

external perception of the company. If, for example, a service chatbot breaks down and no employees

are available, customer inquiries cannot be answered. Besides, the risk evolves that customers fell low
esteemed by the impersonal contact over a chatbot. Both factors result in the challenge of customer

loss [CE1.1] as well as impersonal communication [CE1.2]. Especially the external application of chatbots

is critical since customers would more likely change the company as opposed to employees who would

only complain internally.

In addition to the customer situation, the current law situation was pointed out in all interviews. Besides

the protection of personal data [CE2.1], the data must also be stored securely [CE2.2]. This especially

concerns a chatbot application in Europe, as the general data protection regulation (GDPR) must be

considered. For proper operation, it is necessary to clarify data processing and storing as well as

establish policies. A further solution is the anonymization of inputs. However, technology measures often

fail to identify information worth protecting or are complex to implement. Despite all the measures, risks

remain. Especially the free text input is prone to entering personal or not anonymous data by mistake,
e.g., accidentally free text inputs of private or company-related information. Therefore, a current strategy

is the in-house operation of chatbots. Although the data remains in the company, the question arises if

a technological lead can be kept or the higher costs justify this.

The last identified influencing factor states the competitive situation [FE3] of the respective company.

Most experts pointed out an innovation pressure for chatbots caused by the current hype about artificial

intelligence technologies in general and of first-level support chatbots in specific [CE3.1]. Often, chatbot

projects are just wanted or implemented without a suitable use case. Instead, the focus lies only on

keeping up with competitors. In addition, dependencies with chatbot providers arise [CE3.2]. Companies

struggle with the selection of an appropriate provider. Besides choosing an interface that is used by the

users, companies must select a corresponding long-term provider. Critical is that the selection is difficult
to undo since current chatbot instantiations cannot be easily transferred to another provider or a different

chatbot platform. Especially, since it is unclear which suppliers will be active in the long term.

Environmental Challenges n
FE1 CE1.1 Loss of customers 3

CE1.2 Impersonal customer contact 3

FE2 CE2.1 Ensuring data protection (concerning GDPR) 27

CE2.2 Ensuring data security 12

FE3 CE3.1 Innovation pressure to use chatbots 12

CE3.2 Dependencies on the provider of chatbot technology 5
Note: Counts based on the 27 interview cases

Table 31 Environmental Challenges
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3.5 Analysis and Discussion

Our findings imply that there exist many influencing factors and challenges, corresponding to the

TOIE framework by ROSLI ET AL. (2012) when applying chatbots at digital workplace settings. This also

underlines the capability of the TOIE framework for identifying influencing factors and challenges on a

business level. Furthermore, although the primary goal was a qualitative study to identify factors and

challenges that influence adoption, we have extended the results quantitatively based on

the 27 interview cases to assess their influences. This helps in identifying critical factors, which should

be addressed as well as in prioritizing countermeasures. For this, we summed up the unique number of

cases in which they were mentioned.

Overall, we identified 11 influencing factors (see Table 32). Mostly, in all cases (n=27) the

employees [FI1] and the law situation [FE2] were noted followed by 26 cases that stated the
introduction [FO1] as critical for a successful chatbot application. The management [FI2] and the

customer situation [FE1] cause less impact, as mentioned by only 5 experts. The technological

influencing factors are mentioned moderately by 9 to 19 experts. In addition, we surveyed challenges,
which are existent in each influencing factor, and identified 36 of them. Mostly the challenge of ensuring

data protection [CE2.1], especially under consideration of GDPR, was named in all of the cases. The

subsequently named challenges are acceptance problems [CI1.2] (n=20), extensive maintenance and

continuous training of chatbots [CO2.1] (n=18), and a missing benefit [CO1.2] (n=17). The first

technological challenge, the provision and maintenance of the required (knowledge) database [CT1.1],
is named in the fifth place by 16 experts. The least named challenges are inappropriate tools for creating

and maintaining chatbots [CT4.1] and existing (business) processes that are not aligned to

chatbots [CO1.4] in two cases, as well as the coherence of the statements of a chatbot and real

employees [CT1.2] and risks of know-how loss [CO2.3] in one case. Thus, two technological challenges

are among these, which support the hypothesis that technical aspects are not the problem when

applying or operating chatbots in businesses. Furthermore, mostly technological influencing factors are

named (see Table 32). This indicates that currently, technical aspects are present, or the focus lies on

them. In the case of the mean of mentions, however, the organizational influencing factors are
mentioned much more frequently (mean=22). Whereas, the technological factors are the least named

(mean=14,75). This distribution is also recognizable for the challenges: Besides the organizational

challenges, which are 11 in total, 10 technological challenges were identified. However, on average, our
experts mostly stated environmental challenges (mean=10,33) followed by individual challenges

(mean=8,89). Therefore, we conclude that: (1) In the case of influencing factors, mostly the

organizational factors must be taken into account when applying chatbots in workplaces settings. (2) In

the case of challenges, mostly environmental challenges must be considered and addressed to enable
a purposeful application of chatbots. (3) In summary, although chatbots are a technology, there are

rather organizational, external, or individual aspects, which should be considered foremost.

Nonetheless, as we value the influence based on the number of mentions, this does not necessarily

mean that the others are not critical. Instead, they also have the potential to be a showstopper and must

be taken into account likewise.
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Influencing factors

technological organizational individual environmental

∑ (Influencing factors) 4 2 2 3

X̅ (Mentions of influencing factors) 14,75 22 16 15,33

Challenges

technological organizational individual environmental

∑ (Challenges) 10 11 9 6

X̅ (Mentions of challenges) 7,3 8,73 8,89 10,33

Table 32 Distributions of Influencing Factors and Challenges

Thus, the results of the study affirmed our initial assumption that the research community should switch

from chatbot design research to rather an organizational or management view. As shown, technical

aspects are mentioned less. On the contrary, organizational and individual issues have the highest

influence on adoption decisions, as well as environmental or individual challenges. Nonetheless, as the

design research perspective is often pursued and the identified factors influence individual design

decisions, our results should be included in future design research studies for chatbots in business

applications. In doing so, possible challenges can be addressed and the corresponding effects can be
reduced early in the design stage or in design studies. Additionally, it is also noticeable that many classic

IT influencing factors or challenges also apply in particular for chatbot applications at digital workplaces,

e.g., data protection, user acceptance, or maintenance and support of the systems.

Furthermore, we could find some clues that related research can be verified by our findings. At first, our

study verifies the high influence of the user on introduction and operation. Secondly, we could derive

high expectations of the users, pointed out by KRAUS ET AL. (2019) or RZEPKA (2019). Additionally,

LAUMER ET AL. (2019a) show that environmental and individual factors have a high relevance on adoption

decisions, which we were also able to show. Thus, we could contribute that users and usability factors

have a high influence on the adoption of chatbots in workplace settings. Although chatbots are

technically easy to set up, the major effort concerns the design of social and human aspects to enable
an intuitive and natural usage behavior. Also, from a theoretical perspective, many of our individual
factors, e.g., overestimation and high expectation [CI1.1], or lack of experience [CI1.4], can be mapped

to the core constructs of technology acceptance and their theories, e.g., TAM or UTAUT (Davis 1993;

Venkatesh et al. 2016). Thus, future studies could pursue these approaches in detail. Also, general
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aspects of system quality were mentioned, e.g., the syntax [CI1.5] or security [CE2.1, CE2.2.], which is

consistent with IS success research and underlines the importance of these characteristics during

chatbot application (DeLone/McLean 2003). In comparison to previous results focusing the

environmental issues, we also show that especially data protection and data security are challenging

factors when applying chatbots at digital workplaces (e.g., Pumplun et al. 2019). As this category is also

our most noted challenge factor, future studies should focus more on these issues. Especially in
comparison to the study of RODRÍGUEZ CARDONA ET AL. (2019), we enrich the knowledge base with

specific and comprehensive specifications of influencing factors and their respective challenges for the

workplace domain. Furthermore, we could verify the artificial intelligence research agenda of BAWACK

ET AL. (2019), who already pointed out people, (inter-)organizational and societal issues, as relevant for

future research.

3.6 Conclusion and Limitations

In this research paper, we survey influencing factors (RQ31) and challenges (RQ32) for the application

of chatbots at digital workplaces. Based on the TOIE framework, we identified technical, organizational,

individual, and environmental influencing factors and challenges. As our results indicate, the participants

note mostly the organizational influencing factors as opposed to the challenges, where mostly the
external ones were mentioned. Comprehensively, we show that despite chatbots being a (new)

technology, mostly the non-technical aspects should be taken into account.

However, as with every qualitative study, there exist some limitations, which have to be outlined. First,
the findings and results are significantly dependent on the interviewee selection and their willingness to

participate and provide insights into their experiences. We minimized this influence by: (1) Including a

suitably large set of participants with knowledge for the application of chatbots at digital

workplaces. (2) Taking into account a cross-section of the industry to achieve generalizable results and

to weaken the impact of individual areas. However, our sample consists predominantly of German

participants. Second, the primary goal was a qualitative study. Nonetheless, we also did some

quantitative evaluations based on our interviews. As these sums are only based on our sample, the

findings are not representative. Hence, the distribution can be seen as a first indicator of a weighting of
factors and challenges when applying chatbots at digital workplaces. Third, different researchers might

interpret the findings differently. Therefore, we analyzed the interviews by two researchers

independently followed by a discussion between them where the findings were merged.

Despite these limitations, our results seem to be comprehensive and generalizable. Thus, with our

findings, we contribute to both, research and practice. For the scientific community, firstly, we close the

existent research gap for influencing factors and challenges surrounding the chatbot application at digital

workplaces. Secondly, we confirm the previous results in this research topic and extend them through

our comprehensive survey. Furthermore, we show that especially organizational or management, as

well as environmental topics, should be followed in future research. These topics have been given less

consideration to date, and our assessment confirms the importance of the factors. For the practice
community, we point out comprehensively influencing factors and challenges. Companies can use them



Conducted Research Studies: State of the Practice on Influencing Factors and Challenges 93

for a successful chatbot application. Second, with our influencing factors, decision-makers can prioritize

their tasks and address them based on our descriptions and the weighting. Nonetheless, the results still

have the potential to be verified on a larger scale, e.g., internationally or in other industries.
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B Research Complex: Design of Chatbot Applications for the
Digital Workplace

To benefit from the potential of chatbots to support employees at digital workplaces by providing a

natural and intuitive user interface that can be used without further training, the actual application of

chatbots must be examined. Therefore, research complex B builds upon the results on the state of the

art and practice by providing insights and design recommendations for chatbot applications at the digital

workplace. Consequently, the research question on which research complex B is based addresses the

design of chatbots in business contexts [MRQ2]. The research question is subdivided into four sub-meta
research questions [MRQ2.1-4] (see Table 2) addressing the four areas of interest for designing

chatbots in business contexts.

First, research complex B examines the design requirements for chatbots in business contexts and how
chatbots should be designed [MRQ2.1]. For this, the sub-meta research question is refined by four

research questions of three independent studies (see Figure 21). First, the results of Study I and Study II

show that information acquisition is a viable application area, which is also the basis of many research

studies to date. However, as pointed out in Study I, requirements for information acquisition chatbots

are missing. Therefore, in Study IV this topic is addressed by surveying both the technical requirements

for information acquisition chatbots [RQ41], and the content-related requirements [RQ42] based on a

questionnaire study among possible future users of a respective chatbot (Meyer von Wolff et al. 2020b).

In addition, Study V addresses this question by designing an IT-support chatbot, which is a possible
application area according to the first studies, based on common design recommendations and taking

into account an actual support scenario at a German university [RQ5] (Meyer von Wolff et al. 2020d).

Both Study IV and Study V took place in a university context and differ from the company perspective.

However, in both studies, typical tasks that also occur in the workplace were addressed, as students

sooner or later become employees in companies and can therefore provide insight regarding

inexperienced employees. Lastly, Study I outlines that chatbots are suitable for information acquisition

tasks, which has been investigated extensively up to now, especially by design studies. However,
business processes also play a decisive role in employees’ daily work. Study I and Study II already

pointed out the viability of chatbots for self-service tasks at digital workplaces. Consequently, as this

has hardly been investigated by science so far, Study VI focuses on the design of a process-based
chatbot in the business context based on a Design Science Research study (Hevner et al. 2004; Hevner

2007) using a business travel organization process as an example [RQ61] (Meyer von Wolff et al.

Forthcoming). In doing so, the general suitability of chatbots for business processes should be examined

based on the example, without following the goal of replacing the corresponding process. Additionally,

the design recommendations and results of Study V are also considered as a pre-test for the design of
the process-based chatbot in Study VI.

Second, for the design, the users’ perspective must be considered directly as they are using the chatbot
in their daily work life, and the success depends largely on their acceptance and usage [MRQ2.2]. The

corresponding sub-meta research question is refined by two further research questions in two studies.
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Therefore, Study V addresses this by an evaluation with possible future users, i.e., students, on how

they assess the concept of chatbot-based IT-support [RQ5] (Meyer von Wolff et al. 2020d). For this, the

evaluation addresses the chatbots’ language understanding, the influence of visualization and control

elements, and the overall user experience. Study VI examines the users’ perspective via an evaluation

of a process-based chatbot with 69 participants [RQ62] (Meyer von Wolff et al. Forthcoming). In addition
to the general design and user experience, the users’ acceptance is surveyed based on the Technology

Acceptance Model (Davis 1993) and the Information System Success Model (DeLone/McLean 2003).

Third, to evaluate the suitability of chatbot applications from an organizational perspective, their impact
on the digital workplace, and the generated business value should be surveyed [MRQ2.3]. This

sub-meta research question is addressed by Study VI [RQ63] (Meyer von Wolff et al. Forthcoming). In

doing so and based on the experimental evaluation with 69 participants, it is examined how the

process-based chatbot is able to execute the exemplary business process. The focus is on the process

lead times and the process quality in terms of error probability.

Fourth, to make the results reusable, so that chatbots can be developed for other and deviating business
scenarios or processes, it is necessary to generalize the findings [MRQ2.4]. For this purpose, a Nascent

Design Theory is constructed in Study VI [RQ61] (Meyer von Wolff et al. Forthcoming). In doing so, the

results of the three research questions of Study VI were summarized by deriving the generalized theory

that can be used and adapted for creating new process-based chatbots in business contexts to support

employees in their daily work.

How do users assess the application of chatbots at
digital workplaces?

MRQ2 How should chatbots in the business context be designed?

MRQ2.1

How do students assess the concept of a chatbot-based
IT-support at universities?

How should enterprise process-based chatbots for business
processes be designed?

RQ62
How do users assess the application of process-based chatbots
for business processes?

Research Complex B
Design of Chatbot Applications for the Digital Workplace

Study V
User Acceptance for IT-Support Chatbots

Study VI
Process-based Chatbots for Business Processes

Which technical requirements do students anticipate for
chatbots in university settings?

RQ42
Which content-related requirements have to be addressed by
chatbots in university settings?

Study IV
Requirements Analysis for Information Acquisition Chatbots

MRQ2.2

MRQ2.3

MRQ2.4

RQ41

What is the business value of chatbots at digital
workplaces?

How to generalize the design knowledge?

RQ63
What is the business value of process-based chatbots for
business processes from an organizational perspective?

RQ61

RQ5

Which design requirements exist for chatbots at
digital workplaces?

Figure 21 Overview of the Studies and their Research Questions of Research Complex B

Supplementary information for the studies is provided in the appendix. This encompasses the original

online questionnaire of Study IV in Appendix A4. In Appendix A5, the three evaluation scenarios and

the questionnaire of Study V are outlined. Appendix A6 includes a brief overview for the requirement

analysis, the industry distribution of the experts of the evaluation, the two evaluation scenarios, the
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questionnaire both as an overview with the references and as the actual instantiation, and the structured

interview guideline for the evaluation with the experts. Some further detailed results for the user

experience evaluation and the acceptance evaluation are also given.
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4 Requirements Analysis for Information Acquisition Chatbots

Chatbots for the Information Acquisition at Universities – A Student's View on the
Application Area

Abstract Chatbots are currently widely used in many different application areas. Especially for topics

relevant at the workplace, e.g., customer support or information acquisition, they represent

a new type of natural language-based human-computer interface. Nonetheless, chatbots

in university settings have received only limited attention, e.g., providing organizational
support about studies or for courses and examinations. This branch of research is just

emerging in the scientific community. Therefore, we conducted a questionnaire-based

survey among 166 students of various disciplines and educational levels at a German

university. By doing so, we wanted to survey (1) the requirements implementing a chatbot

as well as (2) relevant topics and corresponding questions that chatbots should address.

In addition, our findings indicate that chatbots are suitable for the university context and

that many students are willing to use chatbots.

Keywords Chatbots, Dialog Systems, Natural Language Processing, Education, University,

Questionnaire, Survey, Requirements, Topics, Questions.
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4.1 Introduction

A new trend concerning natural language-based human-computer interfaces has emerged in current

research: the use of chatbots in university settings (Carayannopoulos 2018) or intelligent learning

systems to provide individualized and personalized learning support (Hobert/Meyer von Wolff 2019;

Winkler/Söllner 2018), which was also shown in MEYER VON WOLFF ET AL. (2019a). Driven by the

digitization of society in general and of work in particular, chatbots have previously often been introduced
in business contexts like customer support or to assist employees in their daily work (Følstad/Brandtzæg

2017; Reshmi/Balakrishnan 2016). In these cases, chatbots should reduce service costs and handle

multiple user inquiries at the same time, 24 hours a day, and independently of the availability of human

resources (Ranoliya et al. 2017). Due to positive experiences in the business context, chatbots have

been transferred to the university setting. Exemplary scenarios are individual learning support or

assisting students in their personal study organization. Like in the business context, chatbots in

university settings should support learners during the transition process and provide help 24/7

regardless of the device or the interface used. Additionally, they answer individual questions regardless
of whether particular university terms are used or concrete university-specific questions are raised

(Carayannopoulos 2018).

Even though some research on chatbots exists in educational settings, there is, to the best of our

knowledge, currently no consideration of actual student requirements for a university chatbot for

FAQ-like questions (Meyer von Wolff et al. 2019a). Prior research studies often only focus on particular

use cases and designing corresponding chatbots. However, the results of these first studies promise

positive outcomes for a university application. Therefore, as a starting point, first instantiations of

university chatbots should address the provision of organizational information based on FAQs to

evaluate the acceptance and general requirements at first. In prior research, first studies already

investigated this by developing different chatbots for university settings (Carayannopoulos 2018;
Shawar et al. 2005). Therefore, we aim at surveying the actual student’s demands to provide a

meaningful chatbot. Thus, the aim of our study is (1) to identify technical requirements for chatbots, and

(2) to explore topics and related exemplary questions that should be answered by chatbots in a university

setting. Based on an empirical questionnaire study among students at a German university, we address

the following research questions:

RQ41 Which technical requirements do students anticipate for chatbots in university settings?

RQ42 Which content-related requirements have to be addressed by chatbots in university
settings?

To answer these questions, the remainder of this article is structured as follows. Next, we briefly point

out related research in Section 3B4.2. Afterward, we describe the research design in Section 3B4.3 and

present our findings in Section 3B4.4. We complete our article with a discussion of the results in Section

3B4.5 and a brief conclusion in Section 3B4.6.
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4.2 Background

4.2.1 Chatbot Basics

In general, a chatbot is an application system that provides a natural language user interface for the

human-computer interaction. It usually uses artificial intelligence and integrates multiple (enterprise)

data sources (like databases or applications) to automate tasks or assist users in their (work) activities

(Meyer von Wolff et al. 2019b).

Usually, the chatbot’s architecture is composed of three components that are used via the
human-computer interface (see Figure 22): (1) The natural language processing, which is responsible

for (a) processing the user input – audio or text – into a machine-readable form by analyzing, dismantling

and pattern extracting, as well as (b) generating a natural language output corresponding to the results
of the dialog manager. (2) The dialog manager, which matches the user input against integrated
backend systems and extracts content or executes functions. (3) The backend, which contains all

relevant application systems or databases that are required for the desired application area in order to

be able to process the user request (Meyer von Wolff et al. 2019a).
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Figure 22 The Architecture of a Chatbot

4.2.2 Chatbots in University Settings

Currently, chatbot research receives a lot of interest, and many researchers focus on this research topic

from different perspectives. As shown in MEYER VON WOLFF ET AL. (2019a) and MAEDCHE ET AL. (2019),
chatbot research mainly focuses on the application areas of customer support (Wuenderlich/Paluch

2017), information acquisition (Al-Zubaide/Issa 2011) as well as on business processes (Gyton/Jeffsry

2017). For university settings or rather educational scenarios, chatbot research is just beginning. To

date, different studies and research streams are pursued:

In a recent literature review, HOBERT/MEYER VON WOLFF (2019) surveyed the current state of the art for

pedagogical conversational agents. As shown in the publication, a trend for designing messenger-like

chatbots has been identified. Further results of the analysis are that the current literature lacks on

generalizable results. In a similar study, WINKLER/SÖLLNER (2018) also conducted a literature review.

The authors show that educational chatbot research is just in its beginnings, with a suggested potential

for this application area. However, they note that the efficiency strongly depends on the individual
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student requirements, the way the chatbot is built, and the process quality. Those results confirm the

need for surveying requirements for chatbots in universities.

Extending this, some studies have already presented first concepts and prototypes in this field of

research. For instance, MIKIC FONTE ET AL. (2009b) developed an intelligent tutoring system capable of

providing learning content and a possible assessment of the student through the dialog. MIKIC FONTE ET

AL. (2009a) conducted a similar study in order to provide course content and a question-based

assessment using a chatbot. In CARAYANNOPOULOS (2018), a chatbot for information acquisition in

universities was presented. The chatbot can respond to students’ inquiries about upcoming events or
courses, leisure activities, or pending tasks. Additionally, SHAWAR ET AL. (2005) and SHAWAR (2008)

describe an FAQ chatbot in a university setting. In SHAWAR (2008), an extension with preprocessed and

stored online available FAQs is shown. Both chatbots generate the answers either on a complete match

or on a match based on the first or second most significant word. Additionally, RANOLIYA ET AL. (2017)

examine university FAQs by developing a concept for a corresponding chatbot. Furthermore, FENG ET

AL. (2018) provide a concept for a Q&A chatbot that is capable of answering student questions in a

natural way and of creating an efficient learning environment. HIEN ET AL. (2018) conducted an empirical

study to examine the requirements of a university chatbot for answering students’ questions. The derived
requirements are also conceptualized. Finally, ALLISON (2012) surveyed the application of chatbots in

libraries. With the presented chatbot, students can get answers on services or available resources of a

library.

To sum up, and as shown in MEYER VON WOLFF ET AL. (2019a), one critical aspect of the current state of

scientific knowledge is the lack of coverage of the design science process in general. In many cases,

only particular phases are addressed. The investigation of specific requirements for selected use cases

is missing. Only HIEN ET AL. (2018) followed a similar approach to survey the actual students’

requirements for providing a meaningful chatbot. Therefore, as stated earlier, it would be best if, as a

starting point, real-case requirements are collected from future users in order to provide a meaningful

chatbot in a university setting.

4.3 Research Design

To identify students’ technical requirements in university settings (RQ41) as well as content-related

requirements (RQ42), i.e., topics and questions to be addressed, we conducted a questionnaire survey

among students at a German university. For this purpose, our study followed a three-step process:

First, we created a questionnaire based on previous findings (Meyer von Wolff et al. 2019a; Meyer von

Wolff et al. 2019b) comprising qualitative and quantitative questions. After a short introduction of the
research project, which included a definition of chatbots to ensure clear understanding (see

Section 3B4.2), questions – categorized in three sections – were interrogated: (1) general questions

about the participant, (2) questions about the current or previous procedure of the students to acquire

information and their satisfaction with it; and (3) questions about their experience and valuation of

chatbots as well as topics to support and issues to answer. Before the data collection, we did a pilot test

with multiple research associates who already had experience in questionnaire studies. Following, we
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rephrased some questions and added further questions for assessing a university chatbot and the target

platforms. An overview of the final questionnaire is depicted in Table 33.19

Section Question Type

1:
Questions about
participants

Gender quantitative

Field of study quantitative

Targeted degree quantitative

Current semester quantitative

2:
Questions about
information acquisition
and satisfaction

How have you proceeded so far when you had questions? quantitative

How satisfied are you with the current opportunities to receive information? quantitative

What would you improve/change in current methods of information retrieval? qualitative

3:
Questions about
chatbots

Have you already had experiences with chatbots? quantitative

For what tasks? / Why not? qualitative

On what topics should a chatbot be able to give you information? qualitative

What questions would you ask a chatbot at the university? qualitative

How would you rate the following characteristics of a chatbot? quantitative

How would you rate a university chatbot for information retrieval? quantitative

For which platforms/devices should a chatbot be provided? quantitative

Table 33 Questionnaire Structure of Study IV

Second, we conducted the survey within a two-week timeframe in June 2019. Therefore, we announced

the survey in different lectures, among student assistants as well as through social media postings, e.g.,
on Facebook, which was shared in several university groups as well. Overall, 530 students accessed

the questionnaire, of which 214 students participated (40 %). After cleaning the dataset of invalid data

entries, we used 166 data sets (31 %) for further analysis. Overall, the processing time for each student
took 2 to 13 min (mean=6:30 min).

Third, we analyzed the datasets in two ways. For this purpose, we evaluated the quantitative data with

spreadsheet programs. The qualitative data on topics and questions were categorized independently by

two researchers on the subject and finally merged during a subsequent joint verification.

4.4 Survey Results

In the following, we present the results of our study. Therefore, we first show the sample description
(Section 3B4.4.1). Afterward, we highlight the technical (RQ41) and content-related requirements (RQ42)

in Section 3B4.4.2 and Section 3B4.4.3. Lastly, a short usefulness assessment is presented in

Section 3B4.4.4.

4.4.1 Sample Description

Our study sample (n=166) consists of mostly male students (58 %), followed by 36 % of female students.

Nine participants have not answered the question.

19 See Appendix A4 for the applied questionnaire.



Conducted Research Studies: Requirements Analysis for Information Acquisition Chatbots 103

We mainly acquired bachelor students (n=87; 52 %) followed by master students (n=58; 35 %).

Additionally, some participants target a doctoral (n=4), a state examination (n=6), or other (n=6) degrees.

Five participants have not answered the question.

Most participants are in their first four semesters: 38 % in the first two (n=63) and 37 % in the following

two semesters (n=61). Also, 25 % of the participants (n=15) are in a higher semester (7th semester or

greater). Thus, students from all graduation levels and all semesters participated.

For the distribution of the subject area, we aimed at a cross-section among all students from our

university. Therefore, we tried to acquire students from all available fields of study. Our participant group
consists mostly of economic science students (n=102; 61 %). The following fields of study have a much

lower proportion: 16 from mathematics and computer science, 13 from agricultural and forestry science

as well as humanities and cultural science, 11 from natural science as well as social science, 9 from
teaching professions, 7 from law, as well as 3 from theology and 2 from medical science. Additionally,

the students were able to make multiple entries for their field of study. Therefore, economics science is
overrepresented (n=102). This might be explained since we teach in this area and mainly approach

students via our lectures. Nevertheless, economic science consists of subgroups that are, in addition,

different from each other. Nonetheless, we were still able to acquire participants from all disciplines,

at least.

We also measured the actual experience of the participants with chatbots in general (see Figure 23).

Most of our participants (41 %) already use chatbots at least on an occasional basis. On the downside,

34 % of the students have not used a chatbot at all. Among these, ten participants stated that they have
privacy concerns, e.g., “Where they are used, I have concerns about privacy” or “permanent possibility

of interception”. In addition, nine participants rated the use as too cumbersome or had problems with

the chatbot functions, e.g., “Slow, a lot of unnecessary communication, no good answers, answers too

inaccurate, writing often more complex than clicking, etc.”, “Chatbots are good for basic information that

you can usually find on the website anyway”,  or  “I find information as a list better”. In contrast,

17 participants stated that there are no reasons against using chatbots. Up to now, no situation has
emerged, e.g., “It has not yet happened, there is nothing against it” or “Nothing, rather this has

advantages, like a permanent availability”. Based on this, we conclude that many students already use

chatbots or are willing to use them. Nevertheless, more than half of the students (n=107; 65 %) have

already made first or more extensive experiences with chatbots. Thus, frequent use of the technology,

also outside the university context, has already been identified.
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Figure 23 Frequency of Previous Usage
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4.4.2 Technical Requirements

Based on the questionnaire, we first analyzed basic technical requirements for a chatbot application in
a university context (RQ41).

Therefore in the first question, we asked the students about the characteristics of chatbots (Meyer von

Wolff et al. 2019a) by means of a 5-point Likert scale (1: unimportant; 5: very crucial) (see Figure 24).
Based on the results, it is clearly shown that most students prefer the 24-hours-a-day availability.

Therefore, they do not have to wait until human contact persons are available. In addition, the
participants appreciate the fast response time combined with the direct assistance for the question that
has arisen. Also, we have identified that the chatbot's ability to respond individually to the user is not

considered very important by users. Nonetheless, our participants rated all the characteristics as above

average. Therefore, these should be addressed in potential university chatbots.
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Figure 24 Means of Chatbot Characteristics

In a second question, we asked the participants for the chatbot operation platform (see Figure 25).
According to the students, the most relevant platforms for university chatbots are mostly WhatsApp or
desktop and web interfaces. Whereas the former is difficult to implement due to the infrastructure and

the specifications, the latter two are easier to realize. Among the other-category, we identified mostly

Telegram (n=9) but also XMPP or own apps as well as chatbots integrated into the university portals.

Nonetheless, our selection options are not entirely free of overlaps; we could highlight the relevant

platforms. Above all, chatbots should be integrated into the interfaces used by students on a daily basis.

Due to the many selected platforms, it would be best if a chatbot were not limited to a specific platform.

Instead, it should be possible to make a request from all platforms.
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Figure 25 Target Platforms for University Chatbots
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4.4.3 Content-related Requirements

Furthermore, we identified content-related requirements in the sense of topics to be addressed or
questions to be answered by a chatbot in a university setting (RQ42). Based on two open questions in

the questionnaire, the participants were asked about short topic mentions and exemplary questions that

we categorized afterward. In total, we acquired 503 statements concerning topics and 495 exemplary

questions as a starting point. Following the categorization process, we jointly merged them into
36 question sections, partial with sub-sections, in six core topics for a university chatbot for students.

A complete overview of the categorization is displayed in Figure 26.

Note: topics n=156; question areas n=154

Figure 26 Categorization of Topics and Question Areas for University Chatbots

To
pi

cs

A
ro

un
d

st
ud

yi
ng

|7
8

St
ud

y
gu

id
an

ce
|-

St
ud

y
in

fo
rm

at
io

n
|3

9
In

fo
rm

at
io

n
on

stu
dy

pr
og

ra
m

m
es

Ch
an

ge
of

stu
dy

pr
og

ra
m

m
es

A
pp

lic
at

io
n

an
d

en
ro

lm
en

t

Se
m

es
te

r
du

es
|2

Ti
m

es
an

d
de

ad
lin

es
|1

2
Se

m
es

te
rt

im
es

Pe
rs

on
al

tim
et

ab
le

Re
m

in
de

rs
St

ud
en

tc
ar

d
|2

St
ud

y
ab

ro
ad

|1
1

In
fo

rm
at

io
n

an
d

in
fo

rm
at

io
n

ev
en

ts
Co

un
tri

es
an

d
un

iv
er

sit
ie

s

Ev
en

ts
an

d
le

ct
ur

es
|1

35

O
ve

rv
ie

w
an

d
in

fo
rm

at
io

n
|6

5

R
oo

m
sa

nd
pl

ac
es

|2
7

Ti
m

es
an

d
de

ad
lin

es
|4

0

Le
ct

ur
er

an
d

tu
to

rs
|1

A
pp

lic
at

io
n

an
d

re
gi

st
ra

tio
n

|5

Le
ar

ni
ng

op
po

rt
un

iti
es

an
d

tu
to

ri
al

s|
1

Ex
am

in
at

io
n

|1
22

O
rg

an
isa

tio
n

an
d

in
fo

rm
at

io
n

|1

R
oo

m
sa

nd
pl

ac
es

|1
4

Ti
m

es
an

d
de

ad
lin

es
|6

0

Pr
er

eq
ui

sit
es

an
d

de
-/r

eg
ist

ra
tio

n
|2

3

G
ra

de
s,

cr
ed

its
,s

ta
tis

tic
sa

nd
ce

rt
ifi

ca
te

s|
20

C
on

ta
ct

pe
rs

on
s|

4

Ex
am

in
at

io
n

re
gu

la
tio

ns
|1

U
ni

ve
rs

ity
in

st
itu

tio
ns

|7
3

Li
br

ar
y

|1
6

Li
te

ra
tu

re
se

ar
ch

Lo
an

&
re

tu
rn

Sp
ee

ch
an

d
ke

y
qu

al
ifi

ca
tio

n
un

it
|6

U
ni

ve
rs

ity
sp

or
to

ff
er

s|
5

C
an

te
en

sa
nd

ca
fe

s|
37

D
ish

es
an

d
of

fe
rs

In
gr

ed
ie

nt
s

Lo
ca

tio
ns

O
pe

ni
ng

ho
ur

s
Lu

nc
h

ca
rd

O
pe

ni
ng

ho
ur

s|
-

(I
T-

)S
up

po
rt

|5
9

Pa
ss

wo
rd

|9

W
LA

N
|1

7

Pr
in

tin
g

|4

So
ft

wa
re

|2

St
at

us
m

es
sa

ge
s|

1

C
on

ta
ct

pe
rs

on
s|

1

G
en

er
al

|6
6

Sm
al

lt
al

k
|3

C
ur

re
nt

ne
ws

an
d

no
tif

ic
at

io
ns

|-

G
en

er
al

he
lp

an
d

or
ga

ni
za

tio
n

|1

R
oo

m
pl

an
|2

2
Pe

op
le

Pl
ac

es
O

cc
up

an
cy

ra
te

Pe
op

le
se

ar
ch

|7

Jo
b

bo
ar

d
|8

O
pe

n
va

ca
nc

ie
s

In
te

rn
sh

ip
s

Tr
ai

ni
ng

co
ur

se
s

Ca
re

er
co

un
se

lli
ng

Sc
ho

la
rs

hi
ps

|-

U
ni

ve
rs

ity
sy

st
em

sa
nd

sit
e

lin
ks

|2

To
pi

c
|#

of
pa

rt
ic

ip
an

ts
Q

ue
st

io
n

ar
ea

|#
of

qu
es

tio
ns

L
eg

en
de

:



106 Conducted Research Studies: Requirements Analysis for Information Acquisition Chatbots

As shown, chatbots in university settings should address the topic of information around studying in

general. At first, students would use a chatbot when looking for study programs or gathering information

about the university in general. Also, some organizational issues should be answered like semester

dues or times, as well as those regarding studying abroad. Second, the application area of chatbots for
(upcoming) events and lectures seems interesting. A chatbot provides the content of the offered

courses and their dates and times or locations, as well as the responsible persons. In addition to events
and lectures, a chatbot should provide support for examination-related questions. Similar to the

previous category, information on the examination in general, as well as the room and date, are highly

relevant. Moreover, organizational issues like regulations, contact persons, as well as information on

prerequisites and how to register should be covered. Furthermore, the participants would inquire

(personal) statistics or retrieve/request their certificates. Another application area, which should be taken
into account in university settings, is the closely related institutions or departments. In our study, the

participants noted the library, canteens and cafes, or the sports offers. These institutions and

departments should be extended or adapted to the respective university so that students can obtain
information on opening hours; food offers in the canteen, and so on. Furthermore, university chatbots
should provide basic (IT-)support. As our participants specified, they want help with the WLAN or printer

setup, when password matters occur, as well as with the provision of software provided by the university.
Lastly, we identified some different general concerns relevant to chatbots in a university setting. This

includes, for example, small talk and university news. Also, general room plans or people’s search

should be provided in the form of an information desk. Additionally, the participants would like to have a

job board to inquire about open vacancies or possible internships, and so on.

Overall, as the most-mentioned topic, the students voted for a chatbot that can answer questions
regarding events or lectures (n=135) or for examination-related information (n=122). Even if only

indicated by fewer participants, information around the study program (n=78), the university institutions

(n=73), or the (IT-)support (n=59) are potential topic areas for a university chatbot. Therefore, first

instances, or, rather extensions to existing implementations should definitely address the two most

mentioned topic areas if they have not yet been considered. Furthermore, in terms of questions, those

two topic areas have most of the questions given by the participants. Out of this, we infer that students

have had the most questions regarding these areas so far, as they have cited many concrete example

questions.

In the case of questions, we gathered mostly questions regarding the overview and information for
events and lectures (65 questions), e.g., “Which modules are offered for the subject this semester?”,

“Which contents should be taught during the lecture/seminar?”. In addition, questions about times or

deadlines for examination (60 questions), e.g., “When does the exam take place?”,  “Until when can

I unsubscribe for the exam?” or for events and lectures (40 questions), e.g., “Does the lecture take place

on Wednesday?”,  “When in the week does the module take place?” were given. Furthermore, we

collected some sub-topics with no corresponding questions, e.g., current news and notifications,

scholarships, general opening hours, or study guidance. As these sub-topics were stated by the students

as potential topics, questions should be developed in order to be able to address these issues in the

future.
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It should be mentioned that many of the question areas show reciprocal dependency, e.g., questions for

contact persons in general and examinations, or times and deadlines in nearly all topics. These highlight

relationships to be mapped in implementations or, rather, in the knowledge base.

4.4.4 Usefulness Assessment

To underline the usefulness of chatbots, we also asked the participants about their assessment of the

application of the technology in university contexts (see Figure 27).
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Figure 27 Evaluation of Usefulness by Frequency of Use

Based on a 5-point Likert scale (1: unnecessary; 5: helpful), we wanted to know how the students would

rate it if a chatbot were available at our university. Overall, the participants rated this with an average

of 3,62, which means a tendency to be helpful could be derived. In a more detailed analysis based on

the frequency of usage (see Figure 23), an interesting trend could be identified. Our results show that

the more often a student used chatbots before, the higher the average rating of usefulness is. Even if

only a few students regularly use chatbots, they have the highest average rating for usefulness. In

addition, in the group of students who have not used chatbots until now, the highest count for helpfulness
could be measured. However, this could also point out an exaggerated expectation for chatbot

technology. Furthermore, this group also has a nearly balanced distribution of usefulness. In addition,

the more often chatbots are used, the more specific the distribution is in terms of helpfulness.

4.5 Discussion

Based on our students’ questionnaire survey, we identified which technical requirements in the form of
characteristics and target platform (RQ41), as well as content-related requirements in the form of topics

and questions (RQ42), are most important.

Our findings show that a chatbot is highly relevant for the application in a university context, as many

topics and questions arose, for which a chatbot is usable. Additionally, 65 % of the students participating

in our study have already had some initial experiences with the technology. However, many of the

participants (35 %) have not used a chatbot so far, of whom 30 % of the participants, in principle, have

nothing against usage. This is also shown in Section 3B4.4.4 as the participants who have not yet used
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chatbots rate the helpfulness highest. Overall, the students rated chatbots as helpful. Independently of

prior experience, the average rating of all groups described in Figure 27 is above the mean. Thus, we

identified a positive attitude of the participants towards chatbots in university settings, which is also

shown in HIEN ET AL. (2018).

Additionally, we asked the participants to rate the essential chatbot characteristics. As a result, the
following characteristics were rated as most important: 24/7 availability, fast and direct response as well

as acting as a central platform for information acquisition. Surprisingly, our participants rated the ability

to respond personally to the user or previous conversations as the lowest. This is in contrast to the

current purposes of the scientific community, e.g., (Følstad/Brandtzæg 2017; Hien et al. 2018). Even

though we do not have further information on this topic, a reason could be that the participants regard a

university chatbot mostly as a tool to provide simple and general organizational information around
lectures and events, which is shown in Section 3B4.4.3. In doing so, non-personalized information or

content is delivered. However, the second most named category is the examination that requires

personalization in order to provide a reasonable answer, e.g., to provide certificates or to respond with

personal exam dates. Thus, we identified an inconsistency among our results.

Regarding the target platforms, even if all options were selected, a focus on WhatsApp, Siri, and desktop

or web interfaces could be determined. Thus, for the design of a university chatbot, they should be

supported. However, this indicates a much more important requirement: the use of a chatbot from

different channels, depending on the available device at the time of need. This can also be derived from
the characteristics, as a chatbot mostly provides an appropriate answer 24/7 and in a timely manner.

For the design, this means that a university chatbot should be programmed openly or should have
corresponding interfaces, e.g., as a web application. Additionally, the high mentions for WhatsApp or

Siri could hint at a further design requirement: audio or spoken inputs, as they are being used commonly

nowadays on these platforms.

As a further result of the analysis, we identified university events and lectures as well as examinations

as the most relevant topics to be addressed by a university chatbot. Furthermore, most of the collected

questions aim at locations, definitions of content, or dates and can be answered with short sentences.

Mostly, these questions are rather task-oriented or pertain to organizational issues for educational

concerns but do not focus on education via a chatbot. This can be a hint regarding the expectations of
chatbot users and may underline the basic abilities that the technology must fulfill: providing short

answers or, rather, solutions for organizational issues in the sense of FAQs whenever needed.

Surprisingly, individual learning support or providing lecture content were not mentioned by the

participants at all. Maybe our participants only think about their previous experiences with different

chatbots and try to transfer this knowledge to the university setting. However, this contradicts the current

research approach, which focuses mostly on chatbot-mediated education. Nonetheless, for universities,

as surveyed in this study, a chatbot should primarily provide organizational issues around lectures or
examinations. This is also reflected partially in the survey conducted by HIEN ET AL. (2018).

As with every empirical study, there exist some limitations that need to be discussed. Firstly, the findings

of our study are mainly dependent on the students’ responses and their willingness to participate.
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Therefore, we have tried to maximize the reach in order to acquire as many participants as possible.

We have not limited the disciplines or other aspects to survey a cross-section in the research area.

However, the sector of economics science is overrepresented, but we were still able to acquire at least

a few students from all disciplines. Despite this, our sample is still suited to indicate the technical and

content-related requirements. Secondly, based on the chosen research design in the questionnaire

form, maybe some questions were misunderstood by some participants. We tried to mitigate this by
conducting a pretest before the actual survey. Thirdly, our derived design requirements are only based

on the findings as well as on argumentative deductive conclusions. Therefore, these should be

implemented in a prototypical chatbot so that they can be evaluated in real case scenarios.

Even though our study focused on the student’s perspective on the application of chatbots in university

settings and may have some limitations, our results seem to be valuable and useful for future

applications of chatbots at universities. Based on our findings, we could highlight necessary platforms

and characteristics as well as topics and areas of questions, which have to be addressed in the first

instances. Nonetheless, our findings have to be verified in real case scenarios. For this purpose,

chatbots should be set up with the help of our results. Afterward, the usefulness of chatbots should be

evaluated in order to identify gaps in the knowledge base and to be able to assess the use of the
technology in university settings or other educational contexts.

4.6 Conclusion

In this research paper, we aimed at surveying the application of chatbots in university settings. We
questioned our students concerning their technical requirements (RQ41) as well as topics and areas of

questions (RQ42) that a chatbot should address. As a result of our 166 participants, we could derive that

the characteristics of 24/7 availability and fast solutions, as well as WhatsApp or desktop user interfaces

as target platforms, are most important. In addition, we identified six core topics along with 36 question
areas, of which events and lectures, as well as examinations, are especially important.

These can be used as a starting base for future implementations. Therefore, our study can contribute

to the knowledge base and the understanding of chatbots used in university settings in two ways: (1) as

a starting point for implementations or prototypes for the specific area of universities or rather education,

as well as (2) for further investigations in this research area in general, e.g., requirement analysis or

acceptance studies among future users.
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5 User Acceptance for IT-Support Chatbots

The Students’ View on IT-Support Chatbots at Universities – A Case-based
Pilot Study

Abstract Recently, chatbots are widely used in many different scenarios. Mostly driven through

business cases, they are applied in information acquisition or first-level support scenarios.

As more and more researchers try to leverage the potentials in university settings, research

lacks become apparent. Especially the basic attitude and assessment of future users for

this type of support channel are lacking. Therefore, we conducted a case-based pilot study

for IT-support chatbots at a German university with 93 students. The results (1) show a

general positive attitude of the users towards chatbots, and (2) point out a good fit for

chatbots in IT-support scenarios. Furthermore, we also show positive and negative
aspects of our prototype together with appropriate improvement potentials.

Keywords Chatbot, IT-Support, Case-based Pilot Study, User Experience Questionnaire, Usability,

Evaluation.

Citation Meyer von Wolff, R.; Heuzeroth, T.; Hobert, S.; Schumann, M.: The Students’ View on
IT-Support Chatbots at Universities - A Case-based Pilot Study. In: 26th Americas

Conference on Information Systems (AMCIS). Salt Lake City, Utah, USA. 2020. p. 1-10.
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5.1 Introduction

In recent years, a new trend concerning natural language processing emerged: the application of

chatbots in first-level support tasks. Due to the increasing digitalization, and underpinned by technical

advancements in speech processing lately, companies try to leverage the chatbots’ potential of

automating simple and rule-based tasks. Driven by cost reduction and 24/7 availability intentions,

chatbots will be used mostly for (IT-)support tasks. Here mainly standardized questions are raised, which
can be answered automatically, so employees can focus on important things and are not interrupted in

their work (Følstad/Brandtzæg 2017; Ranoliya et al. 2017; Reshmi/Balakrishnan 2016). Due to actual

positive experiences in the business cases, more and more researchers, as well as practitioners, try to

transfer the application also to the university setting (Winkler/Söllner 2018). In doing so, typical and

well-established support tasks, as well as individual learner support, are focused (Hobert 2019b;

Ranoliya et al. 2017). Thus, chatbots should provide natural language-based support – which does not

depend on specific phrases –, at any time, and independent of the device or interface used

(Carayannopoulos 2018).

Even though some research on chatbots exists in university settings, there is to the best of our

knowledge no evaluation on how actual students would assess such a system for the task of IT-support.
Prior research studies focus on particular use cases and designing corresponding chatbots

(Carayannopoulos 2018; Feng et al. 2018; Shawar 2008). Also, some researchers try to survey the

related requirements of students for a general FAQ-like university chatbot (Hien et al. 2018; Meyer von

Wolff et al. 2020b). However, the results of the previous studies promise positive outcomes for a

university application. Therefore, since requirement analyses and first concepts already exist, it is

necessary to evaluate the concept by itself as well as the attitude of students towards IT-support

chatbots in university settings. Thus, we conduct a case-based pilot study among students at a German

university, and address the following research question:

RQ5 How do students assess the concept of a chatbot-based IT-support at universities?

To answer these questions, we first briefly outline the theoretical foundations and related research. Next,

we describe the case scenario, the study design, and the resulting chatbot prototype. Hereafter, we

present our findings. We finish our paper with a discussion of the results and a brief conclusion.

5.2 Theoretical Foundation

In general, chatbot research is a re-emerging research trend in the last years (Meyer von Wolff et al.

2019a). By providing a natural language user interface, users can communicate naturally and intuitively

through a dialog to retrieve information, or execute (business) functions. Chatbots use artificial

intelligence and integrate available and relevant application systems and databases. The focus lies

thereby on automating tasks, supporting employees, reducing information overload, and assisting users
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in their (daily work) activities to enhance productivity (Angga et al. 2015; Carayannopoulos 2018;

Maedche et al. 2019).

In specific, chatbot research receives a lot of interest as much research focuses on this topic from

different perspectives. Besides some publications focusing on the state of the art (e.g., Feng/Buxmann

2020; Maedche et al. 2019; Meyer von Wolff et al. 2019a), mostly prototypes are developed for different

application areas. Especially, the domain of natural language-based information acquisition revived

attention so far (e.g., Carayannopoulos 2018; Reshmi/Balakrishnan 2016). Specifically for

university-related information acquisition, MIKIC FONTE ET AL. (2009b) developed an intelligent tutoring
system to provide students with learning content as well as possible assessments of the learned content

through the dialog. In CARAYANNOPOULOS (2018) also a chatbot for information acquisition at universities

is described, which can respond to inquiries about events, courses, leisure activities, or actual tasks.

Also, SHAWAR (2008) presents a chatbot concept that uses preprocessed online available FAQs. Based

either on a complete match or a match based on the first or second most significant word, the relevant

answers are displayed. Especially, university FAQs are also addressed by the chatbot of RANOLIYA ET

AL. (2017). Additionally, FENG ET AL. (2018) provide a concept for a chatbot that can answer students'

questions in a natural way while creating an efficient learning environment as well. Besides these
concepts and prototypes, some researchers focus on general aspects of information acquisition. For

example, HIEN ET AL. (2018), as well as MEYER VON WOLFF ET AL. (2020b), try to analyze and survey the

specific requirements of students belonging to the chatbot-based information acquisition at universities.

Also, aspects of user experience and acceptance, as well as usability for chatbot applications, and so

on, are surveyed, (e.g., Følstad/Skjuve 2019; Wuenderlich/Paluch 2017). Additionally, GO/SUNDAR

(2019) or FEINE ET AL. (2019a) surveyed aspects of humanlike chatbots, like anthropomorphism, visual

cues, or contingent message exchanges. Likewise, LIEBRECHT/VAN HOOIJDONK (2020) examine human

response behaviors as a requirement when designing chatbots or chatbot dialogs. However, the actual
attitude of future users is often not addressed in the current research. Instead, the chatbots or their

effects are evaluated after they are deployed. Therefore, a research gap around the attitude and

acceptance prior to deployment or operation is existent, which should be addressed to achieve more

successful chatbot operations from the beginning.

5.3 Case Description

In this paper, we survey the case of a German university’s IT service department, whose offerings are

grown historically. Besides classical phone or e-mail support as well as personal on-site support, a wiki

software is provided as a starting point for help (see Figure 28, left). This wiki covers mostly typical

emerging questions as well as instructions for individual topics relating to the university's important

student systems and technical aspects around the university, e.g., WLAN setup, mail access, user
account, and so on.

However, the current approach shows a number of problems. With personal support via phone, e-mail,

or onsite inquirer will certainly get a personalized answer and the correct solution. On the downside, the
problem is that service quality depends strongly on the availability of well-trained employees. Also, often
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standard questions are asked, which can be answered with a consistent response. As a result, the

employees are occupied with answering these frequently asked questions with always the same

answers, which leads both to interruptions in their flow of work and dissatisfaction due to the repetitive,

boring work. Further, employees cannot focus on complicated questions or have no time for them. In

addition, support depends on business hours and available employees. Thus, students cannot get

help 24/7. With the available wiki software, the students can find solutions and instructions on their own.
However, the current scenario shows multiple obstacles. Concerning the wiki, (1) although it is

available 24/7, the information acquisition is difficult due to (a) heterogeneous user group and their

expertise, and (b) the content structure of the wiki, e.g., page tree structure, voluminous pages, which

also leads to information overload. Also, (2) information acquisition is dependent on keywords or

headings, which is problematic since users often do not know what to look for. (3) Due to the many

contact channels, the students sometimes do not know which available channel to use for which

questions. Further, (4) personal support is not available 24/7 and there is often a time delay between

questions and answers due to resource constraints of the IT-service provider. Lastly, (5) personal
contact is a perceived barrier since users are afraid to ask embarrassing questions personally.

Current Situation Target Situation

Figure 28 Case Scenario: (left) Current Situation; (right) Target Situation

To overcome the current obstacles in the IT-support of the university, the IT service provider plans to

deploy a chatbot system for first-level support. The chatbot system should provide a centralized access
point to solutions and instructions (see Figure 28, right). Thus, inquirers get personal answers in a

natural way. Also, users do not have to use specific keywords or crawl through pages. However, if the

chatbot is not capable of answering the question, it should forward the request to an IT-support

employee for help.

5.4 Study Design

To evaluate the acceptance and the attitude of students, or rather the future users, towards an
IT-support chatbot (RQ5), we followed a three steps study process.

Firstly, based on the current situation in IT-support at the university, we developed a chatbot prototype.

To this, we conducted a workshop with the responsible persons and decision-makers of the local

IT-service provider to evaluate topics and instructions, which are demanded frequently. Furthermore,

based on MEYER VON WOLFF ET AL. (2020b), we chose the three scenarios WLAN setup, contact search,

and VPN setup.
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Secondly, we evaluated the prototype and our three test scenarios.20 We contacted students, as the

future users of the IT-support chatbot, in our local library and online. The participants could test the

prototype on-site, and on their own computers via a hyperlink to the system. During the participation,

the students interacted with the chatbot on their own and performed three tasks according to our test
scenarios: (1) Use the chatbot to find out how to access the WLAN with a PC running MAC OS; (2) Get

information about the university employee Mr. Bauer and find out his telephone number; (3) Use the

chatbot to get help to install the VPN software to access the university’s network. To evaluate the

students’ experiences during performing these tasks, we used a questionnaire with both qualitative and

quantitative questions consisting of three sections each (see Table 34). The participants were asked for

their assessment of each individual task after they had gone through the respective task (A). After
carrying out all three test scenarios, we used the standardized User Experience Questionnaire (UEQ)

which measures the user experience based on attractiveness, efficiency, perspicuity, dependability,

originality, and stimulation (B) (Laugwitz et al. 2008; Schrepp et al. 2017). Thus, the UEQ provides a

simple and fast way to evaluate the user experience with less effort based on a questionnaire with 26
items grouped in six scales. Lastly, we added a section of general questions (C) to assess future use,

and to identify improvement opportunities.

Section Question Type

A:
Case
questions
(after each
scenario)

I was able to complete the task with the chatbot. Likert

The chatbot interprets all my messages correctly. Likert

The used visualization elements of the chatbot were helpful in answering the questions. Likert

What did you notice positively or negatively when solving the task? Text

B:
User
experience
questionnaire
(UEQ)

Please assess the product by ticking one circle per line (item):

Attractiveness (6 items): annoying / enjoyable, good / bad, unlikeable / pleasing,
unpleasant / pleasant, attractive / unattractive, friendly / unfriendly

Perspicuity (4 items): not understandable / understandable, easy to learn / difficult to learn,
complicated / easy, clear / confusing

Efficiency (4 items): fast / slow, inefficient / efficient, impractical / practical,
organized / cluttered

Dependability (4 items): unpredictable / predictable, obstructive / supportive, secure / not secure,
meets expectations / does not meet expectations

Stimulation (4 items): valuable / inferior, boring / exciting, not interesting / interesting,
motivating / demotivating

Novelty (4 items): creative / dull, inventive / conventional, usual / leading-edge,
conservative / innovative

Likert
(for each

pair)

C:
General
questions

Would you use this chatbot if you had questions for IT-support in the future? Likert

Do you think information search with the chatbot is faster than by traditional means? Likert

Name three things that would improve the chatbot. Text

What did you find negative about the chatbot? Text

What did you find positive about the chatbot? Text

Table 34 Questionnaire Structure of Study V

Thirdly, we analyzed the gathered data. For this, we used spreadsheet programs to process the case (A)

and general questions (C). Extending this, we used structured content analysis to categorize the

qualitative datasets for positive and negative experiences while using the chatbot (A, C) (Mayring 2014).

20 See Appendix A5 for the applied scenarios and the questionnaire.
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For the UEQ part of the survey (B), we used the UEQ Data Analysis Tool provided by the creators’

official webpage.21 The results of the evaluation are presented in the results section below.

5.5 Prototype Description

Based on the workshop with the local IT service provider, and the state-of-the-art chatbot architecture

(Berg 2014; Mallios/Bourbakis 2016), we implemented a chatbot prototype (see Figure 29, left). First,
we developed a graphical user interface (GUI) by using common web technologies (HTML5, CSS3, and

JavaScript), which supports all kinds of devices with a responsive layout. Second, we developed the

chatbot system in a PHP backend environment, which determines the logic and the procedure of the

dialogs. For this, we used the NLP.js framework22. Based on the results of the NLP, the system

determines the conversation path by updating the status, queries the required information, and displays

them (see Figure 29, right).

Figure 29 (left) Chatbot Architecture; (right) Chatbot User Interface

The WLAN setup scenario measures the feasibility of standard questions with only one input variable,

and acceptance of plain text answers (see Figure 30, left). Therefore, the scenario consists of three

different paths to get the instructions, which contain only text. If the user asks for WLAN setup without

naming the operating system, the chatbot checks back which operating system is in use and offers the

possibility to answer by buttons [1]. If the user types in only an operating system, the chatbot checks

back whether the user wants to have information regarding WLAN setup or for something else [2]. If the

user asks for the WLAN setup by stating the operating system, the chatbot gives the installation
instruction [3]. The contact search scenario measures the feasibility of more complicated tasks with

multiple input variables and a more variable conversation (see Figure 30, center). Also, it measures the

acceptance of answers with small visual support. Therefore, the scenario consists of four paths to find

a person and the answer contains icons. If the user asks for a contact search without giving contact

information or writing contact information without a question, the chatbot system checks back for further

contact information or for the tasks it should perform with the given information [5,6]. If contact

information and the question for a contact search are provided, the chatbot system searches through

the database with the given information. If multiple persons are found, the system tells the user the

number of found persons and the options to deliver more information to find the unique person or to ask

21 User Experience Questionnaire is available at https://www.ueq-online.org/.
22 NLP.js is a general natural language library for node.js: https://github.com/axa-group/nlp.js.



116 Conducted Research Studies: User Acceptance for IT-Support Chatbots

the chatbot to display all found persons [7]. If a single person is found [8] or after a check back [6], the
contact information is shown. The VPN setup scenario measures the feasibility of simple standard

questions without input variables, but with a step-by-step instruction answer (see Figure 30, right).

Furthermore, it measures the acceptance of answers with full graphical support. Therefore, the scenario

consists of two different paths to get setup instructions, and the instructions are supported by
screenshots of the setup process. If the user asks for a definition of the term VPN, the chatbot system

gives the definition and checks back whether the user would like to additionally get a setup instruction

[10]. The user can also directly ask for setup instructions [11]. Subsequently, the chatbot system asks if

the user wants further help and provides further instructions [12]. Regardless of the scenario, the system

checks back if its answer was useful along with a placeholder for further information and links [4,9,13].

Also, buttons were implemented in certain places to offer the user a selection choice instead of having

to type the selection.
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Figure 30 Scenario Structure: (left) WLAN Setup, (center) Person Search, (right) VPN Setup

5.6 Results

We could acquire 93 students to participate in our study. Mostly, male students participated

(approx. 62 %) followed by approx. 31 % of female students. Additionally, approx. 43 % of our
participants use a chatbot on an occasional basis (n=41) followed by 27 students who have not used a
chatbot before. Also, some participants use chatbot systems regularly (n=9; approx. 10 %). Overall,

more than half of the participants have already had prior chatbot experiences (n=66; approx. 71 %).

5.6.1 Test Scenario Evaluation

In the first step, we evaluated our test scenarios and the respective design decisions based on the

questionnaire utilizing a 7-point Likert scale from 1: disagree to 7: agree (see Figure 31).

Overall based on the average values over all three scenario questions, the VPN setting was rated

best (6,14) followed by the search setting (5,61) and the WLAN setting (5,54). Across all test cases, the

solvability was rated best in each case with an average value above 6,00. However, especially for the

VPN task, the solvability was by far the best (6,44). Additionally, also the speech understanding of the

chatbot was rated high. Again in the VPN setting the rating was highest (6,00) followed by the

search (5,47) and WLAN (5,80) setting. In terms of visualization, we raised a slightly different
distribution. Again, especially the VPN setting has the highest rating with an average of 5,99. However,
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for search, we only have an average of 5,30 and for the WLAN setting only of 4,80. Therefore,

particularly for the solvability, our first pilot prototype shows a fit for IT-support tasks. Nevertheless, for

language understanding and visualization adjustments are necessary. Especially, the language

understanding must be enhanced in the search task. A possible reason for the lower rating, in this case,

could be the more open approach of person search, e.g., different request phrases, as opposed to the

more structured processes in VPN and WLAN setups, where after a starting question a process is
followed. Additionally, the visualization in the search and WLAN task must be enhanced. A possible

reason could be the lower amount of visualization in the WLAN dialogs in contrast to the VPN task.

However, especially during the VPN setup, the provided visualization options were received positively.

Therefore, a similar approach should also be applied in the first two tasks.

Figure 31 Evaluation of the Test Scenarios

Additionally, we evaluated the chatbot based on two general questions (7-point Likert scale: 1: disagree;

7: agree). The participants would tend to use the chatbot in future settings when they need
IT-support (mean=5,67). Therefore, we argue that they are largely satisfied with the experiences made.

Furthermore, in terms of timeliness, our participants rate the chatbot as faster as the traditional
means (mean=5,78).

5.6.2 User Experience Questionnaire Evaluation

Furthermore, we comprehensively evaluated the user experience in terms of attractiveness, pragmatic

quality (perspicuity, efficiency, and dependability), and hedonic quality (stimulation and novelty) based

on the UEQ with a 7-point Likert scale (Laugwitz et al. 2008; Schrepp et al. 2017). For this, we analyzed

the data set with the official analysis tool and removed suspicious data sets suggested by the tool, e.g.,

random or not serious answers, identified by the difference between the best and worst evaluation of an
item. We excluded five suspicious data sets, resulting in 88 data sets for the analysis and the calculation

of the UEQ.

As shown, our pilot prototype notably achieved high values in perspicuity (P) and efficiency (E)

(1,80 and 1,63) (see Figure 32; left; axis dimensions reduced from -3/+3 to -1/+2,5). Thus, our prototype

is perceived as, easy to learn and to understand, as well as fast and efficient in solving the tasks without

unnecessary effort. Therefore, the results confirm the basic idea behind a chatbot application. Instead

of users having to search for solutions and instructions themselves, and experiencing problems like

information overload due to the many available systems and sources, a chatbot provides a single answer
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or can narrow down all possible answers through a natural language dialog. Additionally, the high value

for efficiency can also be confirmed by the previous evaluation, if a chatbot is faster compared to
traditional means. Additionally, the overall impression in terms of attractiveness (A) was rated quite

high (1,44). Subsequently, our participants could anticipate the behavior of the system and felt they had
control over the system (dependability (D): 1,29). Also, the participants found the interaction with the

prototype enjoyable and motivating (stimulation (S): 1,13). Nevertheless, the novelty (N) aspects of our

chatbot system are rated slightly lower (0,84), which is quite surprising since chatbots are still a novel

system. However, as seen in the sample description, many of the participants have already gained

experience with chatbots in the past and the content provided is not new. Also, chatbots should provide

a natural and intuitive way to information. Thus, maybe it is even better not to offer something new but
something familiar, which is reflected by the lower novelty rating. Nevertheless, the novelty rating is still

assessed as positive.

Overall UEQ Results No previous use Previous use

Note: Overall n=88 | No Previous Use n=26 | Previous Use n=62

Figure 32 UEQ Evaluations of the Chatbot (created with the official UEQ Benchmark Tool)

Overall, we could achieve quite good results for a chatbot-based IT-support. Based on the official UEQ

benchmark (Schrepp et al. 2017), which compares our results with a data set of 452 UEQ-studies of

different products, e.g., business software, web shops, or social networks, our chatbot is always above
average in every single score. In terms of attractiveness, dependability, stimulation, and novelty

only 25 % of the data set are better and 50 % worse. The attractiveness is rather good than below the

average. Especially for perspicuity and efficiency, our first pilot is rated good compared to the reference

products of the data sets, with even only 10 % of the results being better and 75 % of the results being

worse. Therefore, our evaluated chatbot performs relatively well compared to other products, which are

evaluated with the UEQ as well.

Additionally, we compared the UEQ results of the users with no previous chatbot experience (n=26) and

those who have previously used chatbots at least once (n=62) (see Figure 32, right). The results for

dependability, stimulation, and novelty were quite the same and differ only in a lower mean value for the

group with previous use. Nevertheless, in both groups, the results for dependability, stimulation, and

novelty are still rated above average in the benchmark. However, we found major differences in
attractiveness and the two dimensions: perspicuity and efficiency. Especially for those participants for

whom the interaction is new, the perspicuity was rated as excellent (2,13), compared to the other group

(above average; 1,66). The same distribution is present for efficiency. Participants with no previous use

rate our chatbot as excellent (1,86) compared to students with previous experience (good; 1,54). Also,
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for attractiveness, the first group rated the chatbot as good compared to above average in the second

group. In a two-sample t-test the differences of attractiveness and perspicuity could be verified

significantly based on α-level of 0,05 (attractiveness: p-value=0,0477; perspicuity: p-value=0,0292).

Overall, users with no experience rated the chatbot rather good to excellent, whereas users with

experience rated the chatbot rather above average. Therefore, especially users with no previous

experience are impressed by our solution.

5.6.3 Qualitative Assessment

Finally, we assessed the chatbot based on six open questions (one after each test scenario and three

overall at the end). We received 229 statements that could be grouped into 11 positive, 9 negative,

and 8 enhancement categories. In the following, we outline only the most relevant notes, which were

given by at least 10 % of our 93 participants (see Table 35).

Positive n WLAN Search VPN Overall
Fast responses 41 ò ò – ò

Providing appropriate/good answers 22 ò ò ò ò

Visualization (e.g., pictures, buttons, links) 16 ò – ò ò

… and 8 further aspects ≤8

Negative n WLAN Search VPN Overall
Understanding problems 19 ò ò ò ò

Visualization (e.g., answers, pictures) 10 ò – ò ò

… and 7 further aspects ≤6

Enhancement n WLAN Search VPN Overall
Design 16 – – – ò

Improve the language understanding 15 ò ò ò ò

Improving the responses (e.g., structure, length) 13 ò – ò ò

… and 5 further aspects ≤4

Table 35 Qualitative Assessment Categories

The participants emphasized the answer speed and the quick solution finding especially
positive (n=41). In doing so, the chatbot can provide the solutions based on only a few statements,

which works faster than writing e-mails and waiting for responses from the IT-support. Furthermore,
many participants stated that the chatbot was capable of providing appropriate answers (n=22). The

chatbot provides both, correct solutions and suitable answers as well as clear and understandable

responses. In addition, the provision of further potentially relevant information or the forwarding to
consequent dialog steps was positively received. Also, the provided visualizations were received
well (n=16). The links to further resources, the buttons for a faster selection in the dialogs, and the use

of pictures in the introductions were mentioned among others. Besides this, things like speech
understanding (n=7), dialog feeling (n=8), simplicity (n=6), or selection options in the dialog (n=5)

were mentioned.

As negative aspects, our participants mostly noted understanding problems (n=19). The participants

mentioned that the chatbot sometimes does not understand the utterances or misinterprets them, e.g.,

solutions for the wrong operating system were given. Nonetheless, this is a typical chatbot problem,
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which must be addressed from beginning on by continuous training. However, although also noted

positively, the visualization, and specifically the design, was negatively perceived by some
participants (n=10). Especially, some pictures were blurred and the overall design does not meet all

expectations of modern systems. Further aspects include keeping the context (n=6), lengthy

responses (n=5), or strange requests (n=4), etc.

Lastly, we surveyed enhancement suggestions. Mostly, the participants propose to update the

design (n=16), e.g., modern and simpler, icon design as well as more buttons for the dialog control. As

already noted, as negative, the language understanding should be improved (n=15) so that messages

can be better understood and the right information can be provided. Additionally, we should increase

the level of humanity, e.g., kindliness, funny, small talk. Furthermore, the responses should be
revised (n=13). These include more precisely answers, the structuring of the answers, e.g., step-by-step

enumerations instead of continuous text, word highlighting, hyperlinks, or generally shorter replies.
Further suggestions encompass more functionalities and an increased knowledge base (n=4) as well as

spelling and punctuation (n=3).

5.7 Discussion and Conclusion

Based on our pilot case study for university IT-support chatbots, we could analyze the students’ attitude

towards chatbots in our case and their assessment of three test scenarios. Our findings show that a

chatbot is capable of solving each of our three test scenarios. Therefore, all three scenarios are possible

application areas. Thus, we could verify the requirements of MEYER VON WOLFF ET AL. (2020b) for these
three cases. Based on the UEQ analysis we show quite good results for the pilot chatbot, whereas the

perspicuity and efficiency are rated as good, which is underlined by the evaluation of solvability in the

test scenarios. This is also reflected since the students rate the chatbot-based problem solving faster

as compared to traditional means. Only the novelty aspects turn out worse. However, we argue that this

is quite good since we want to provide an intuitive way for information. Typically, systems that are

perceived as novel are associated with an increased learning effort. Also, we could show that

visualization is preferable in chatbot answers, as the test scenario with the most visualization options,

the VPN setup, was rated as the best compared to the one with nearly no visualization, the WLAN setup.
Most of the results are also reflected in the qualitative assessment as mostly the response speed, the

answers, and the visualization were mentioned positively. Additionally, understanding problems are

mentioned again that must be addressed in the following. However, this is a typical chatbot problem, as

they must be retrained continuously from the beginning, to increase the language understanding, and

to provide increasingly better solutions. Additionally, repair mechanisms could be helpful when

interpretation errors occur (Følstad/Taylor 2020). Also, the overall design should be overhauled for a

real application along with a larger knowledge base, so the chatbot can answer more questions than
our three test scenarios. If a sufficient knowledge base cannot be provided, this might lead to students

rejecting chatbot-based support. Also, consideration should be given to including support for small talk,

since this can further enhance the adoption of chatbots in educational settings, or further in the support

department (Hobert/Berens 2020). This was also already found by LIEBRECHT/VAN HOOIJDONK (2020),
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who try to enhance the natural and personal feeling of a chatbot. Nevertheless, our results and

evaluations already show a basic acceptance of chatbots in IT-support tasks. Furthermore, our UEQ

results, and the positive outcome especially for the users with no chatbot experience, highlight that we

can particularly convince them to use a chatbot instead of classic support channels. However, this may

be due to the novelty effect of chatbots since users who have used them at least once judge them more

critically. Also, the latter maybe already used more powerful chatbots, which supports the thesis that our
chatbot should be further improved. Therefore, based on our study results, we could deduce four design

recommendations for (IT-)support chatbots. In a recent study by GNEWUCH ET AL. (2017), similar results

for the general customer service are found, which, therefore, support our findings for the educational

setting, and vice versa. (1) Chatbots should encompass a sufficiently large initial knowledge base, where

multiple answers and instructions for a given use case or scenario are handled. (2) The knowledge base

content should be content-wise prepared. This means that both, visualization elements, e.g., pictures or

videos must be stored, as well as the contents must be stored with structuring, e.g., enumerations,

highlighting, and so on. (3) The design of a chatbot should be modern and comparable to known
messenger systems. (4) For chatbot dialogs, it is necessary to not only go through dialogue steps or

instructions, while at the same time answering emerging questions. Especially for the heterogeneous

user groups, it cannot be assumed that every user knows all (IT-related) terms. Therefore, emerging

questions should be answered in the dialog regardless of whether instructions are described or just

information is requested. However, with increasing task complexity, the volume of preparation of content

and dialog structure is growing. Hence, the effort increases, depending on the degree of complexity.

Thus, we contribute to the scientific knowledge base by confirming that the IT-support is a useful chatbot
application, especially in higher education. Additionally, we verify previously surveyed requirements for

the design of such an information system.

As with every research study, some limitations exist that need to be pointed out. Firstly, the findings are
mainly dependent on the students’ responses and their willingness to participate. Therefore, we have

tried to maximize the reach in order to acquire as many participants as possible. However, the group of

economic students is overrepresented, which could bias our results. Secondly, we surveyed only the

case of a service provider of a German university, which makes the generalizability of the results difficult.

Thus, the results are not necessarily transferable to all countries and their cultural and legal

circumstances, e.g., data protection and security in Europe compared to the rest of the world.

Additionally, some countries are already in advanced stages of chatbot deployment, leading to new or
more advanced basic requirements of users. However, since we examine the general case of a service

provider, which is existent in all countries or business areas, we are assuming that our results are

relevant for many other service providers, and, thus, are generalizable and transferable. Nonetheless,

in advance of every single chatbot project, existing countries’ conditions should be individually assessed

in order to take them into account. Additionally, in future research, a – at best worldwide – field study

based on our approach should be conducted to increase the number of participants and include more

individual specifications. Therefore, the origin of the participants as well as the surveyed countries

should be further extended. Thirdly, we developed only a prototype for the given scenario. Therefore,
the chatbot functionality is strongly limited. As shown some negative aspects and enhancement opinions
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exist. However, the positive feedback and UEQ results already point out the fit and usability of the

chatbot for the IT-support task.

Even though our study may have some limitations, our results seem to be valuable and useful for chatbot

applications in the area of university IT-support. Of course, the results can also be transferred back to

the business context, as there are similar problems and requirements that need to be addressed,

especially in first-level customer support, which is the equivalent to our case. Overall, our findings

underline the potential of chatbots for IT-support tasks, as the solvability in all of our test scenarios was

given, and the attitude of users was positive. However, as we measured the assessment in terms of
user experience with the UEQ framework, it may be necessary to conduct further, more in-depth, and

extensive user studies, with subsequent requirement surveys.
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6 Process-based Chatbots for Business Processes

Designing Process-based Chatbots in Enterprises: The Case of Business Travel
Organization Considering the Users’ Perspective and Business Value

Abstract Chatbot research receives a lot of attention in the last years and the technology is

increasingly being used in everyday working life. Employees should use the systems

intuitively without further training by natural language, and the chatbot adapts itself to the

respective user. Especially, for customer support or information acquisition, chatbots are

applied successfully. For this, a lot of research has been done on user experience,

humanness, and design in the last few years. However, the application of chatbots for

business processes as they occur regularly in employees' working days received less to

no attention so far, resulting in missing design recommendations and unachievable
benefits. Notably, the economic and user-related effects are also barely considered, and

remain unknown.

To address this, we conducted a design science research study to survey a process-based

chatbot application for business processes. We examine this application scenario and

deduce design principles for process-based chatbots, and implement a software artifact

based on the design principles. In order to determine the benefits and impacts, we

conducted an experiment with 69 participants of three distinct groups, and, besides
comparing the process-based chatbot with a current business process, survey the users’
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perspective in terms of design and acceptance, and the organizational perspective in terms

of process efficiency and quality. The participants used the chatbot for two scenarios and

filled out a questionnaire, and an interview was also conducted with the experts’ group.

In doing so, (1) we could derive six design principles for process-based chatbots according

to the users, the process, and the scientific literature, and implement a respective chatbot.

The chatbot enables the business process, adapts itself to the user, provides
situational-dependent input options, and supports in the dialog. (2) We provide positive

insights on the users’ attitude towards using chatbots for business processes. Notably, a

high user experience and acceptance were measured, and usage can be assumed.

(3) Economically, the process efficiency was comparable with existing solutions, whereby

IT-affinity or experience had no influence. Furthermore, the process quality was improved

compared to the previous solution. (4) The achieved results were transferred into a

nascent design theory to provide generalized results.

Thus, our results prove the applicability of chatbots in workplace settings for business
processes. With the study, we contribute by providing design knowledge on process-based

chatbots and showing the possible impacts on the users and the company.

Keywords Chatbot, Business Process, Design Science Research, Design Principles, User
Perspective, Usability, Acceptance, Organizational Perspective, Efficiency, Error
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6.1 Introduction23

Nowadays, companies increasingly rely on the application of natural language user interfaces in general

and chatbots in specific. Likewise, the current scientific community more frequently publishes

contributions on related topics, (e.g., Diederich et al. 2022; Lewandowski et al. 2021). Mainly to support

and relieve employees in daily work scenarios, chatbots are often used in (customer) support areas or

as a means of information acquisition and provision (Følstad/Brandtzæg 2017; Maedche et al. 2019).
Notably, the chatbot trend is bolstered by current digitalization efforts to support users, automate tasks,

and relieve employees, thus enhancing work practices and quality. Consequently, many established

work practices have vanished or changed, and innovative and digital technologies are more commonly

used in daily work. Moreover, such changes affect almost every employee in all areas of a company

(Byström et al. 2017; Köffer 2015; White 2012). Therefore, recent studies have suggested that

user-centric information systems like chatbots should be provided to employees to support them

individually. In addition, by using chatbots, the digitalization problems of information and application

overload should be tackled further. It has been shown that chatbots are a promising information system
because users can control them or other (enterprise) systems without prior training due to their natural

and human-like capabilities. Instead of learning extensive and complex user interfaces, users should

ideally just write or speak their needs and the chatbot executes the corresponding business functions

or provides the desired information (Aquino 2012; Carayannopoulos 2018; Følstad/Brandtzæg 2017).

Also, prior research has shown that chatbots are a suitable technology to provide user-centered design.

Chatbots should individually adapt themselves to the users’ needs and assist them in their daily work

by clarifying questions and filtering information (Carayannopoulos 2018; Følstad/Brandtzæg 2017;
Richter et al. 2018). Process automation is provided by chatbots answering questions on their own,

especially in customer support scenarios, resulting in work relief and improvements of the working

quality (Gnewuch et al. 2017; Meyer von Wolff et al. 2020a). Notably, the human-like and natural design

should also contribute to a positive user perception and service experience, and create a feeling of

personal contact although actually interacting with an application system (Diederich et al. 2019a).

Particularly in customer-oriented areas, such as customer service, sales, and financial advisory,

chatbots have already demonstrated that they can produce positive effects (Gnewuch et al. 2017).

While chatbots often target customers or external users, employees also carry out time-consuming

activities, processes, or business transactions in their daily work lives, e.g., changing personnel data,

planning of meetings, and organizing business travels. Research has already investigated several

business applications of chatbots, both in terms of general information provision and specific functions
such as customer support (e.g., Bavaresco et al. 2020; Diederich et al. 2022; Feng/Buxmann 2020;

Lewandowski et al. 2021). Besides individual approaches to design aspects, little research, however,

has focused on the use of chatbots for process support or process execution with chatbots in everyday

office life. Especially, the studies on work task execution have focused mainly on simple tasks (e.g.,

resetting a password), and less on intelligent workflows or whole processes (Feine et al. 2020a).

23 Section 3B6 contains the content of the initial version as submitted accordingly to the call for paper.
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Concerning this, studies exist that deduce design principles for business chatbots (e.g., Feine et al.

2020a; Meyer von Wolff et al. 2021a), or a taxonomy (Janssen et al. 2020), as well as some studies that

survey potential effects and adoption criteria of chatbot applications (e.g., Meyer von Wolff et al. 2020a;

Rodríguez Cardona et al. 2019; Winkler et al. 2019). Furthermore, a lot of research was conducted on

social cues and anthropomorphic features and the resulting design aspects (e.g., Diederich et al. 2020;

Liebrecht/van Hooijdonk 2020). Notably, the common knowledge among current research on chatbot
applications is that users are more satisfied with chatbots that have anthropomorphic and human

characteristics. However, to support employees in their daily lives and to be used by them, chatbots

must be integrated into their workflows and must be able to handle the work task. The decisive factor

thereby is the business value to be achieved. Otherwise, chatbots will not even be considered by

companies as possible information systems. Current research has shown that chatbots can, in principle,

carry out processes and transactions (e.g., Chakrabarti/Luger 2015; Meyer von Wolff et al. 2020d;

Winkler et al. 2019). However, to the best of our knowledge, no study has explored this with a real-case

application or in comparison with current enterprise solutions.

Hence, while the literature offers preliminary design contributions and presumes that chatbots have a

potential for business processes, it also contains a research gap: The application of chatbots for
business processes in working environments and the outcomes of this application. This is problematic

for three reasons. First, the current potentials for (simple) tasks and functions could not be transferred

to process applications as they occur in the workplace nowadays. Second, the current chatbot research

does not reflect actual daily working situations, and the results are not related to or compared with a

current situation, e.g., comparison of cycle times or successful completion of tasks. Hence, the

integration of chatbots in the workplace and the utilization of previously achieved findings are further

hindered, as companies can only assume what their impact will be. Third, the success of chatbot projects

largely depends on the users. Since users only work with the natural language user interface, this must,
without exception, also be suitable for process applications. Otherwise, chatbots will not be used.

As chatbots have the potential to provide employees with individualized and intuitive access to resources
and business processes while offering unique assistance, we conducted a Design Science Research

study (Hevner et al. 2004; Hevner 2007). We surveyed the business process application based on the

exemplary process of business travel organization in terms of business travel requests and business

travel accounting. Therefore, first, the design aim of the study was (1) to survey the requirements for

process-based chatbots and (2) to design a process-based chatbot based on these requirements for

the exemplary business travel organization process. Thus, we address the following research question:

RQ61 How should enterprise process-based chatbots for business processes be designed?

Second, as the design is just the first step and, especially for real case applications, users must be
willing to use the system and a business value must be created, we also evaluate the effects and

outcomes. We examine the issue from (1) the individual perspective as well as (2) on the organizational

level. To address both perspectives, we conducted an experiment and compared our process-based

chatbot artifact with the actual business travel organization process implemented in a productive

environment. Since usage is a key factor in determining success that depends on the users, we



Conducted Research Studies: Process-based Chatbots for Business Processes 127

necessarily considered the user’s perspectives beforehand. As employees as the future users only come

into contact with the natural language user interface, it is necessary to examine the user experience and

their satisfaction, but especially also in comparison to current business solutions. In addition, we

examined users’ acceptance to avoid the risk of misinvestment and lack of utilization. Therefore, we

address the following user-focused research question:

RQ62 How do users assess the application of process-based chatbots for business processes?

Furthermore, we concluded that even if the users’ preconditions are met, it is also necessary to apply

an organizational perspective to determine the business value of a chatbot application in digital

workplaces. Consequently, we examined whether chatbots can execute business processes and the

extent to which they are comparable to current solutions, especially in terms of process lead times and

error susceptibility. In doing so, we investigated whether chatbots can be successfully used for business

processes, and what effects can be achieved. Therefore, we address the following organization-focused

research question:

RQ63 What is the business value of process-based chatbots for business processes from an
organizational perspective?

This paper is structured as follows. In the next section, we highlight the theoretical foundations of

chatbots in business contexts and the current evaluation of chatbots. Next, we describe our applied
Design Science Research approach. Afterward, we present our process-based chatbot artifact and its

corresponding requirements and design principles. Following this, we show the results of the evaluation

based on user and organizational perspectives. Next, we discuss our results and summarize the findings

in the form of a design theory. The contribution ends with an overview of its limitations and a short

conclusion

6.2 Related Research

6.2.1 Defining the Terminologies

As chatbot research has recently attracted considerable attention (Feng/Buxmann 2020; Lewandowski

et al. 2021), various definitions of the term have emerged in the literature, some of which differ from

each other and yet are similar. Thus, it is necessary to define the term for a unified understanding of the

topic for this paper. Chatbots, also known as smart personal assistants (Winkler et al. 2019; Winkler et
al. 2020b), conversational agents (Diederich et al. 2022; Elshan/Ebel 2020; Feng/Buxmann 2020;

Gnewuch et al. 2017; Lewandowski et al. 2021), and summarized as digital assistants (Maedche et al.

2019) or conversational user interfaces (Holmes et al. 2019), are information systems that use artificial

intelligence and machine learning in the context of natural language processing to provide a

dialog-based user interface. Users can communicate naturally with these systems to gather or store

information and execute business processes or work tasks. From a technical point of view, chatbots

process the input to extract patterns and identify users’ intent. Based on their intent, chatbots provide
information, answer questions, or execute functions and processes. Therefore, besides the chatbots’
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knowledge base, chatbots must be integrated with databases and (enterprise) systems (Meyer von Wolff

et al. 2021a).

As mentioned in the introduction, nowadays, some researchers seek to transfer the promising results

regarding chatbots to the application area of the digital workplace to support or execute business

processes (e.g., Elshan/Ebel 2020; Feine et al. 2020a; Hobert/Meyer von Wolff 2019). These digital

workplaces are generally not limited to physical places. Rather, the concept describes the coincidence

of work tasks, business processes, enterprise systems or databases, technologies, as well as

employees, and customers (Dery et al. 2017; White 2012).

6.2.2 On Chatbots in Business Contexts

For the application of chatbots in business contexts, the current chatbot research mostly focuses on

customer-focused topics such as customer support or service (e.g., Corea et al. 2020; Gnewuch et al.

2017; Johannsen et al. 2018; Liebrecht/van Hooijdonk 2020; Zierau et al. 2020). Also, information

acquisition or provision with chatbots are topics of interest in the scientific community (e.g., Al-

Zubaide/Issa 2011; Carayannopoulos 2018; Chai et al. 2001; Radlinski/Craswell 2017; Ranoliya et al.

2017). Notably, one study highlighted professional workplace-related information acquisition, e.g., from

ERP and CRM systems (Reshmi/Balakrishnan 2016). Furthermore, actual workplace applications for
employees are examined. LECHLER ET AL. (2019) showed how chatbots may support feedback

exchange. Other studies also examined chatbots as teammates (Elshan/Ebel 2020), as a tool for

problem-solving tasks (Winkler et al. 2019), or for reducing friction in collaborative teamwork

(Gyton/Jeffsry 2017). Besides this, some researchers attempted to enhance chatbots with more

intelligence to better support processes and not only respond to questions. For example, TAVANAPOUR

ET AL. (2019) followed a process-like approach in which the chatbot supported the idea generation

process by asking questions and acting like a facilitator. A different study used a goal fulfillment map

like a finite-state machine to map the dialog and to allow for longer and more dynamic interactions in
customer support settings (Chakrabarti/Luger 2015). A similar study implemented a finite-state machine

chatbot to provide support for complex tasks such as e-learning and education (Hobert 2019b). In this

study, the current dialog state was continuously adjusted based on the users’ intent, and the

corresponding actions were triggered. Likewise, another study applied an approach that dynamically

adapted the dialog based on the current interaction(Winkler et al. 2020a). Although the last two studies

focused on e-learning and teaching, they demonstrated the ability of chatbots to map processes as they

could occur at the workplace as well.

Apart from the research on individual application areas, many studies have analyzed chatbots’ features

or design aspects on a more general level. Significantly, one research domain thereby addresses the

humanization of chatbots and their response behavior (e.g., Diederich et al. 2020). One such study
examined human response behavior as a requirement for more human-like chatbots by deriving possible

linguistic elements and investigating their contributions (Liebrecht/van Hooijdonk 2020). The results

show a high impact of anthropomorphic design features on perceived usefulness. Another study

surveyed the impact of implemented anthropomorphic and functional features on the acceptance of

chatbots (Rietz et al. 2019). In contrast to the previous two studies, the results indicate that for a
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workplace application in particular the usefulness and not the humaneness is important. In SCHUETZLER

ET AL. (2018) the influence of conversational relevance on the perception of humanity and engagement

is surveyed. The results show that chatbots, which provide relevant responses, are perceived as more

human-like and socially. Lastly, ADAM/KLUMPE (2019) outlined the influence of human features like

message interactivity or self-disclosure.

In addition, the general design and usage of chatbots is a field of research. For example, STOECKLI ET

AL. (2018) showed functional affordances and the possible contribution of chatbot usage.

FØLSTAD/SKJUVE (2019) focused on the chatbots’ user experience, and the users’ motivation to use a
chatbot. Lastly, WUENDERLICH/PALUCH (2017) examined the user perception of chatbots. Furthermore,

most of the design science-oriented contributions outline generalized design principles. To list just a

few, GNEWUCH ET AL. (2017) presented generalized design principles for designing chatbots for customer

service, and TAVANAPOUR ET AL. (2019) derived design principles for a chatbot to support the idea

generation. Notably, DIEDERICH ET AL. (2020) provided design results on anthropomorphic chatbots for

enterprises, and FEINE ET AL. (2020a) outlined design recommendations for enterprise chatbots in

general.

Besides this, the current research also provides comprehensive overviews for the application of chatbots

in business contexts. Notably, some studies pointed out generalized use cases for chatbots in business

contexts (e.g., Feng/Buxmann 2020; Laumer et al. 2019b; Meyer von Wolff et al. 2020a; Stoeckli et al.

2018). They outlined the viability of chatbots for information provision and business processes like
self-service tasks, which is the point of research in this contribution. Lastly, summarized results in terms

of literature reviews (Feng/Buxmann 2020; Lewandowski et al. 2021; Meyer von Wolff et al. 2019a), or

taxonomies (Janssen et al. 2020) exist for chatbots in business contexts as well.

Overall, the current research on chatbots mostly examines the answering of user questions and

information provision. Few studies have attempted to extend this capability by adjusting the dialog or

implementing some kind of low-level processes as they occur at the workplace. Consequently, to the

best of our knowledge, the application of chatbots for processes in general and business processes in

specific has not been sufficiently explored in the literature. The suspected potential of chatbots for

business processes, e.g., user-centric information systems, intuitive use, individual support, has,

therefore, not yet been inspected and determined in the business context for processes. Notably, this is
critical as in companies often several users are involved, company-specific conditions must be

considered, and data protection must be ensured. Thus, a simple transfer of the previous general or

application-independent research results is not possible. However, a large scientific knowledge base

exists for the design of general chatbots and specific chatbot features, some of which apply to enterprise

process applications as well. Therefore, we built upon this knowledge base when deriving design

principles for our process-based enterprise chatbot.

6.2.3 On the Evaluation of Chatbots

Besides the design-oriented contributions, the scientific literature already contains first surveys and
evaluations to measure the influences and outcomes of chatbots. Of course, many of the existing Design
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Science Research studies evaluate the design principles or requirements of their respective chatbots to

identify their improvement potentials or generalize their findings (e.g., Feine et al. 2020a; Gnewuch et

al. 2017; Hobert 2019b; Tavanapour et al. 2019; Winkler et al. 2020a). Also, CARAYANNOPOULOS (2018)

evaluate how the design elements and capabilities of chatbots reduce the complexity of new situations

and assist users by quickly providing them with the necessary information. Furthermore, a design study

investigated the difference between a human and a chatbot based on a ‘wizard of oz’-study and reported
that the chatbot was on the same level as the human in interaction and task facilitation (Bittner et al.

2019). In addition, two studies examined the influences of chatbot applications and reported positive

results (Winkler et al. 2019; Winkler et al. 2020a). One analyzed the influence of chatbot usage on group

performance in problem-solving scenarios (Winkler et al. 2019), whereas the other surveyed the

influence of scaffolding and voice-based chatbots on learning performance in the sense of information

retention and transferability (Winkler et al. 2020a). In both contributions, the capability to conduct the

given scenario was confirmed.

Besides these rather design evaluations, also dialog designs and decisions are evaluated.

CHAKRABARTI/LUGER (2015) survey how good chatbots conduct conversations and how successful they

are. They show that their finite-state machine-based chatbot is capable of maintaining a conversation
context. In doing so, the chatbot went beyond simple utterance exchanges, and the resulting artificial

dialogs were virtually indistinguishable from a natural one. Other studies analyzed the influence of typing

delays on user perception (Gnewuch et al. 2018), and the influence of chatbots’ conversational

relevance on the perception of humanity and engagement (Schuetzler et al. 2018). The first study

showed that dynamic typing delays positively affected users’ perceptions and was perceived as more

human. Thus, the users seemingly had the same expectation for the chatbot as they have for

human-human interactions. The latter study concluded that conversational agents that give

conversationally relevant responses are perceived as more human-like and social.

In the literature, humanness can be treated as a separate research area. DIEDERICH ET AL. (2019a)

surveyed the empathetic behavior of chatbots and their influence on customer service. They show that
when the chatbot can detect the users’ sentiment to provide empathic responses, the chatbot is better

perceived and the overall satisfaction is higher, even if the task could not be fully completed. Another

study explored the influence of different features, e.g., high vs. low message interactivity and platform

self-disclosure, in the case of onboarding (Adam/Klumpe 2019). A recent study investigated the

relationship between persuasive and anthropomorphic conversational agent design and performance

(Lichtenberg et al. 2021). They show that just adding more anthropomorphic features did not necessarily

improve perception. MANSEAU (2020) surveyed possible outcomes of chatbot applications in the

workplace and stressed the importance of anthropomorphism in increasing the acceptance of chatbots.
Likewise, another study targeted the influences of anthropomorphic elements and usability on system

acceptance and reported that a stronger focus on humanizing the chatbot did not necessarily result in

higher user enjoyment (Rietz et al. 2019). Rather, they show that the users were likelier to accept a

chatbot based on utility rather than hedonism or joy. Thus, in work environments, the most important

element for chatbot acceptance seems to be the benefit provided.
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Furthermore, some studies have explored the usability of chatbots. One such study measured the

usability of a chatbot after using it for three scenarios and reported first insights into task feasibility,

language comprehension, and visualization (Meyer von Wolff et al. 2020d). The results highlighted a

high usability rating for the given chatbot. In particular, the study emphasized that the applied chatbot

was easy to learn and understand, as well as quick and efficient in solving tasks without unnecessary

effort. A similar study was followed by HOLMES ET AL. (2019) who compared the three usability measures
System Usability Scale, User Experience Questionnaire, and Chatbot Usability Questionnaire, while

also determined the respective task completion time for the evaluation setting. Besides highlighting

rather high usability scores that were independent of the respective usability measures, the results

showed that all three metrics were suitable in principle.

Lastly, some literature reviews about chatbot evaluations in scientific contributions exist for educational

settings (Hobert 2019a), and general chatbot evaluations (Maroengsit et al. 2019). Also,

SHAWAR/ATWELL (2007b) point out measurement metrics to evaluate chatbots.

Regardless, the current research mostly targets design aspects or closely related topics. Thus, to the

best of our knowledge, no studies exist that examine or measure the effects of chatbots on a

comprehensive level taking into account both the individual perspective as a necessary precondition

and the organizational level to identify a business value. In particular, the literature neglects factors such

as whether business processes can be mapped and how comparable chatbots are to current enterprise

processes and systems. Hence, the applicability and usability of chatbots are rather undefined for
business processes. Especially, current evaluations predominantly refer to individual aspects, which

suggests that future evaluations should examine several aspects together to achieve a comprehensive

understanding of the relevant effects and influences. Particularly for the enterprise context, it is not

sufficient to take into account only the users’ perspective because business values must be generated

at the same time. Otherwise, chatbots will not even be considered by companies as a possible solution.

Thus, we built upon the present scientific findings and holistically evaluated the developed chatbot from

both user and organizational perspectives.

6.3 Applied Design Science Research Approach

To address our overall research aim of surveying the application of chatbots for business processes,
we conducted a Design Science Research (DSR) study structured along the proposed publication

pattern of GREGOR/HEVNER (2013) to ensure a clear and high-quality presentation of the results. In doing
so, we contribute with: (1) a prototypical process-based chatbot artifact (RQ61), (2) insights on the users’

attitude towards using chatbots to conduct business processes (RQ62), (3) a survey of the business

value of process-based chatbots for business processes (RQ63), as well as (4) first generalizable

implications for process-based chatbots to extend the scientific knowledge base. As the Design Science

Research approach, we applied the three-cycle DSR procedure of HEVNER (2007) and HEVNER ET AL.

(2004) consisting of rigor, relevance, and design cycle (see Figure 33).
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Figure 33 Applied Design Science Research Approach of Study VI

To address the relevance, rigor, and design cycle, we divided our research project into eight steps (see

Figure 33):

We ① examined the current problem of insufficient user support for business processes and the use of

chatbots in conducting business processes. For this, we derived the research problem as outlined in the

introduction.

Afterward, we designed our process-based chatbot artifact (Part A). For this, we ② selected a suitable

business process as a basis to conceptualize and develop the chatbot artifact, namely the business

travel organization process. Therefore, ③ we surveyed the environment and knowledge base to identify

the design requirements for process-based chatbots. For this purpose, we took into account (a) users’

experiences with current processes, (b) the selected exemplary process itself, as well as (c) the current

scientific literature on chatbot design. Based on these design requirements, we ④ derived design

principles for process-based chatbots for conducting business processes according to GREGOR ET AL.

(2020). Upon these design principles, we ⑤ developed our process-based chatbot DSR-artifact.

Therefore, we selected an existing business travel organization process as an example and

implemented a fully functional prototype.

Following this, we evaluated our implemented artifact in a real-case scenario based on an experiment

with 69 participants out of three groups (Part B). For this, we first ⑥ surveyed the users' perspective in

terms of user experience, system design, and acceptance. As promising results were achieved,

we ⑦ further analyzed the business value of the process-based chatbot artifact in terms of its process

efficiency and quality.

Lastly, we ⑧ documented the results in this contribution and derived generalizable findings using the

components of a “design and action”-design theory as proposed by GREGOR/JONES (2007).
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6.4 Designing the Process-based Chatbot Artifact

In the following, we outline the results of the first part of the Design Science Research approach with

the aim of designing a chatbot artifact capable of executing and supporting business processes (RQ61).

This artifact will be used for the user- and business value-focused evaluation.

6.4.1 Scenario Description – The Business Travel Organization Process

This research aims at supporting business processes at the digital workplace. In prior research, it has

already been shown that chatbots are suitable for supporting self-service functions in business

applications (Meyer von Wolff et al. 2020a). As self-service is a large area in today’s business, we need

to select a suitable exemplary process. For this, we sought a typical company-independent process that
is regularly or frequently conducted by employees to allow scalability and generalizability. Therefore,

the process needed to be standardized to a certain extent so that the single tasks or steps could be

defined beforehand and also enable some individualization depending on the users’ input to allow

individualized adaptation by the chatbot. The process has to, if possible, involve multiple stakeholders

and require mandatory accurate information to reflect a realistic corporate situation. Furthermore, the

process needs to mainly be in the responsibility of the person carrying it out, as this person had to then

find solutions if they became stuck. Considering the criteria, we used the business travel organization
process as an example process. In general, this process was standardized and formalized with defined

parameters while simultaneously allowing for some degree of dynamic behavior (e.g., the order of

inputs, and the use of necessary or unnecessary inputs based on the individual travel setting). Thus, it

covered a typical business process that is often handled nowadays by self-service systems. Also, the

process exists in almost every company in the same or a comparable form, which further enabled the

generalizability of our results in general and of our design principles in specific.

To develop our chatbot, we used the current business travel organization process of a German university

as the exemplary process. As of now, the process can be executed by filling out two PDF-forms (one

for application and one for accounting), or using a web application that digitally represents the form (see

Figure 34, left). Usually, the process starts when an employee plans an upcoming trip. Then, the

employee creates a travel request using the PDF-form or the web application. If employees have a
question, they have to contact the responsible support person or derive the corresponding information

from the official support documents on their own. The completed application is then forwarded to the

administrative assistant for review. Based on the results, the form is returned if errors are present, or

forwarded to the responsible supervisor if no errors are present. Notably, different supervisors are

responsible for approving the application depending on the travel location (e.g., national or international

destinations) and duration. After the journey, the traveler must account for the business trip according

to the same principle. Besides, receipts for the costs incurred must also be attached. As outlined, this
current process has many possibilities for improvements: (1) As the user fills out the PDF, there is no

individualization or adaptation to the user. Thus, unnecessary data could be queried. (2) The validity of

the entered information is only checked by the user. Hence, incorrect information is only noticed late in

the process when a supervisor manually checks the input, which leads to a delay due to correction. (3) In
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the case of the PDF-version, both forms must be printed out before they can be forwarded. (4) However,

paper-based receipts must always be submitted. (5) Additionally, no automatic forwarding exists. Those

involved must first identify the responsible person and then manually pass on the form. (6) Lastly, if a

user encounters problems or needs further information they have to handle this on their own. Often the

necessary solutions are distributed in different systems or must be requested from other employees,

which delays the process or prevents others from doing their work.

Current Situation Target Situation

Figure 34 Exemplary Scenario: (left) Current Situation; (right) Target Situation

To overcome the obstacles and adapt the process to the user, we designed and implemented a chatbot

for the business travel organization process. As outlined in the introduction and the related research
section, we wanted to provide a system that requires no training to be used and can directly assist users

if questions arise. In our target situation, the user should only need to communicate with the chatbot to

perform both sub-processes (see Figure 34, right). The chatbot itself should adapt the necessary input

fields according to each user’s data and provide information in the case of questions. Upon completion

of all entries, the system should forward the process to the responsible persons (e.g., the supervisor or

the administrative assistant), and forward the information to the other databases and enterprise systems

of the process.

6.4.2 Requirements Analysis to Derive Design Principles for Process-based Chatbots

To derive design principles for process-based chatbots, we took both environmental aspects
(relevance): (1) Input from employees who carry out business processes, and (2) the selected exemplary

process itself; as well as (3) the current scientific knowledge base (rigor) into consideration. To address

the relevance, we (a) incorporated the employees and users of the selected business travel organization

process into our analysis to consider expertise and experiences as well as the challenges they face

when conducting the process. Also, we (b) analyzed the given process to identify its specifics and the
requirements for a chatbot-based solution. To address the rigor, we used the AIS electronic database

and included current literature on chatbot design that documented the design based on requirements or

design principles. These findings were then categorized to obtain scientific design requirements for

process-based chatbots. Finally, we used the user stories, the process analysis, and the scientific

requirements to deduce generalized design principles for the development of a process-based chatbot

according to HEVNER ET AL. (2004) and HEVNER (2007) (see Figure 33).
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User-Stories for Conducting Business Processes

Based on the users’ experiences with the business travel organization process, we first derived four
relevant user-based requirements (USi) for the chatbot artifact (see Table 36). These user stories were

directly related to individuals who had organized their own business trips and the challenges in doing
so. Firstly, employees, especially new ones without expertise in the process, have to understand the

underlying process and required inputs [US1]. Secondly, employees have to fill out the form completely

and without errors [US2]. Otherwise, the process or their results are either rejected or the process needs

to be started again, resulting in unnecessary process cycle times and frustration. Extending this,
individual employees are responsible for the processes and their respective inputs [US3]. Despite the

use of standardized processes, the employees expressed that there are usually also rules in the

processes or individual paths and combinations that need to be considered. Lastly, if employees
encountered problems, they have to manually search for solutions (e.g., FAQs or supporting

documents), must contact the support staff, or ask other employees for their advice and support [US4].

Whereas all of this interrupts and delays the process and, especially the latter in particular, leads to
distraction from work.

Business Travel Organization Process Characteristics

To derive the characteristics of the business travel organization process (Pi), we conducted a

process analysis. We used both forms (business travel request and business travel accounting) and all

supporting information and documents, e.g., regulations on an overnight stay, resulting in seven process
characteristics (see Table 36). First, the process is strictly standardized with defined inputs [P1]. The

inputs, however, vary [P2] since some fields are mandatory (e.g., destination and dates), some are

optional (e.g., declaration of accompanying persons), and some are conditional (e.g., demand for

discounts on transportation). Second, as of now, the process is conducted with either paper forms or an
application system that digitally maps both forms. Thus, employees must review their inputs manually

[P3]. For the accounting sub-process in particular, employees have to submit paper-based receipts for

the incurred costs in addition to the accounting form [P4]. Besides this, if questions or ambiguities arise,

the employee must contact a third party or look for solutions in the available documents and information

sources [P5]. In addition, depending on the destination, different supervisors are responsible for

approving the forms (e.g., one for domestic travel and another for international travel). Thus, multiple

actors are involved, and employees must forward the process to the correct subsequent one [P6, P7].

Scientific Requirements for Process-based Chatbots

Based on the current scientific knowledge, we deduced 11 design requirements (Ri) (see Table 36;

see Appendix A6.1 for the detailed distribution). First, chatbots should adaptively guide users during a

process or task toward a given goal [R1]. Hence, chatbots should encompass a goal-oriented behavior

and actively pose questions to continue the conversation flow, use clarification and confirmation

messages, or change the length, segmentation, and content of their messages based on the given
situation (Feine et al. 2020a; Tavanapour et al. 2019). In doing so, chatbots should assess the current

state and decide which path should be followed and which steps, depending on the given inputs or
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decisions, must be conducted. If needed, step-by-step guidance should be implemented (Hobert

2019b). Thus, the systems must be able to adapt the process, or itself to the actual needs and the

current state of the process. Therefore, it is necessary to actively monitor the process and the given or

missing inputs (Elshan/Ebel 2020). Hence, the conversation should contain more than simple

question-answering dialogs (Gnewuch et al. 2017), which require the mapping and implementation of a
given business process with all its possible sub-paths. Second, chatbots should provide direct support

and question answering capabilities in the dialog [R2]. For this purpose, they should offer different kinds

of scaffolds during task completion (Winkler/Roos 2019). When users encounter problems or

ambiguities, the chatbot should provide a Q&A component to enable on-demand explanations or clarify

the necessary steps (Hobert 2019b; Tavanapour et al. 2019). Hence, users can resolve errors on their

own by questioning the chatbot, which may reduce the effort needed to complete the task or their need

to contact others (Corea et al. 2020; Winkler/Roos 2019). Thus, chatbots should summarize necessary

information, describe the conditions of the process, and offer explanations and clarifications if requested
(Tavanapour et al. 2019). Furthermore, chatbots must provide a user-friendly natural language-based

user interface [R3]. As usual for chatbots, users control the available functions using natural language

inputs in dialog form and receive the answers or results in the same manner. Consequently, a chatbot

must understand the user’s messages and extract the respective intent (Bittner/Shoury 2019; Diederich

et al. 2020; Gnewuch et al. 2017). This type of interaction assumes that the system can handle typos or

different languages and answer with correct grammar and pronunciation. The messages should use

simple language, making them both short and understandable (Johannsen et al. 2018; Tavanapour et

al. 2019). Also, the interface should provide visual input and output elements such as images, control
elements, or buttons to increase efficiency or reduce the risk of input errors and thus maintain data
consistency (Feine et al. 2020a). Furthermore, chatbots should include anthropomorphic elements and

social cues [R4] such as avatar, gender, typing delays, interjections, rhetorical elements, or the use of

emoticons (Diederich et al. 2020; Feine et al. 2019a; Gnewuch et al. 2018; Liebrecht/van Hooijdonk

2020). Likewise, chatbots should act friendly, neutral, and empathetic to foster an enjoyable

conversation in a professional setting that evokes real human contact (Diederich et al. 2020; Elshan/Ebel

2020; Tavanapour et al. 2019). Designers should ensure a balance between social cues and real

capabilities, which also requires context-dependent social cues (Gnewuch et al. 2017). For this purpose,
designers could include ways to predict user behavior (Corea et al. 2020). Additionally, chatbots must
verify user inputs and provide error handling [R5]. This includes, on the one hand, unrecognized user

requests, which should be clarified by the chatbot, and, on the other hand, incorrect or faulty inputs and

given information (Bittner/Shoury 2019; Feine et al. 2020a; Tavanapour et al. 2019). To start a
conversation, chatbots should use proactive methods in addition to their usual reactive conversations

mode [R6]. Thus, chatbots can automatically notify users about changes (Bittner/Shoury 2019; Feine et

al. 2020a). In addition, chatbots should also be transparent about their available functions and be

identified as a machine [R7]. For this reason, developers should set up an adequate introduction during

which the chatbot introduces itself and explains its available functions (Bittner/Shoury 2019; Zierau et

al. 2020). But also during the conversation or process, the chatbot should always clearly and
transparently communicate its available functions (Feine et al. 2020a). Also, continuous feedback on

the given inputs based on static and dynamic analysis of the statements and given information should
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be implemented (Hobert 2019b; Lechler et al. 2019) [R8]. Furthermore, as proposed by WINKLER/ROOS

(2019), chatbots should include trust-enhancing elements as proposed [R9]. Also, chatbots should offer

the option to on-demand and conveniently get in touch with a human employee [R10]. Hence, in the case

of a breakdown or user dissatisfaction, the chatbot should be able to contact a human for assistance or

to continue the process (Corea et al. 2020; Diederich et al. 2020; Zierau et al. 2020). But even if a user

does not want to go through the process with the chatbot, the chatbot should provide a human option
instead (Johannsen et al. 2018). Lastly, chatbots should save histories and user specifics [R11]. This

allows chatbots to learn from previous conversations and provide personalized suggestions (Feine et

al. 2020a; Winkler/Roos 2019).

Design Principles for
Process-based Chatbot Artifacts
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User-Stories in Business Processes

Individual understanding of the business process US1 ●
Error-free input of all (necessary) information US2 ● ●
Processes are dependent on the user or their input US3 ●
Individual help search, if process/inputs unclear US4 ●
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Business Travel Organization Process Characteristics

Standardized process P1 ● ●
Different types of user inputs (mandatory, optional, conditional) P2 ●
Manual review of the stated information P3 ● ●
Submission of supporting documents in paper form P4 ● ●
Clarification of questions/uncertainties outside the process P5 ●
Approval procedure by supervisors depending on destination P6 ● ●
Multiple actors involved P7 ●
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Scientific Requirements for Process-based Chatbots

Adaptive guidance of users towards a goal R1 ● ● ●
Support and Q&A in the dialog R2 ●
User-friendly natural language-based user interface R3 ● ●
Social cues to generate humanness R4 ●
Verification of user inputs and error handling R5 ●
Pro- and reactive conversation mode R6 ●
Transparency about the available functions R7 ●
(Automatic) Feedback on the inputs R8 ● ●
Inclusion of trust-enhancing elements R9 ●
On-demand handoff to employees R10 ● ●
Saving the histories and user specifics R11 ●

Note: ● Relation between Requirement and Design Principle

Table 36 Requirements and Design Principles for Process-based Chatbots
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Deriving Design Principles for Process-based Chatbots

To derive our design principles (DPi) for a process-based chatbot artifact, we used the user-stories

(relevance), the process analysis (relevance), and the scientific requirements (rigor) (Hevner et al. 2004;

Hevner 2007). In doing so, we deduced six design principles for process-based chatbot artifacts (see

Table 36). Following this, we applied the formalization method of GREGOR ET AL. (2020) to describe the

design principle based on the constructs actor, aim, mechanism, and rationale (see Table 37).

First, chatbots should enable user interaction with a natural language user interface [DP1; based on

R3, R4, R6]. Hence, chatbots require a messenger-like dialog-based form with which users can control
the available functions. Depending on the input, the user’s messages must be processed and interpreted

to control the system and its underlying business process. Due to the natural communication behavior,

the users can thus control the system intuitively without previous training. To create the perception of a

real person, and foster user acceptance, chatbots should include social cues or anthropomorphic
elements. Additionally, chatbots must map the respective business process and guide users through

it [DP2; based on US1, P1, P4, P6, R1, R7, R8, R9]. Therefore, they must implement the complete business

process, all sub-processes or paths, and the relevant conditions. By doing so, chatbots can query the

(necessary) information from users and decide on the next steps. To help users find their way through
the process and assess their current status, chatbots should offer feedback options, such as
(sub-)process/task summaries or progress overviews. In a related manner, chatbots must individually
adapt the process to each user [DP3; based on US3, P1, P7, R1, R10, R11]. Hence, to support flexibility,

chatbots should not enforce strict process sequences. Rather, they should exhibit a goal-oriented

behavior along all possible sub-paths or paths of the given business process. Depending on the inputs,

users should only go through the necessary steps or only have to share strictly necessary information,

which speeds up the process and prevents unnecessary activities. To further increase efficiency, the

individualized adaption should also encompass personalized suggestions based on previous
interactions or recognized patterns. Chatbots should also offer context-dependent input options [DP4;

based on US2, P2, P4, R1, R3]. As usual in application systems for business processes or tasks, chatbots

should allow interaction using control elements, e.g., buttons, selection options, file uploads. Users can

work with their familiar elements, do not need to learn new techniques, and are not forced to write all of

their inputs. Also, from a usability perspective, it is immediately obvious what the user must do. For

instance, a date picker shows the user that they must enter a date. Likewise, a multiple-choice list directs

the user to select the suitable option. Additionally, this design principle further enhances data quality
and consistency because the information is already pre-formatted, which ensures that the data can be
further processed without errors. Furthermore, chatbots should encompass an integrated help
function in their dialog [DP5; based on US4,  P3,  P5,  R2,  R10]. If the user encounters problems or

ambiguities, they can directly ask the chatbot for help. Accordingly, chatbots need Q&A components

where typical questions are addressed. Thus, the dialog is not interrupted, and users do not need to

search for solutions manually or in another system. Also, this component prevents other employees

from being distracted from their work and reduces the volume of questions. Thus, users are not

dependent on third parties, the process is accelerated, and the risk of incorrect entries is reduced.
Coincidently, chatbots must promote the use of correct information [DP6; based on US2, P3, P6, R5,
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R8]. Especially in business processes, users must provide error-free and complete information, as

subsequent tasks or processes are based on them. Otherwise, further errors or aborts occur, resulting

in delays or process restarts for users.

Design Principle Description
DP1:
Natural language user
interface

For chatbots to provide user-friendly humanized user interfaces that can be used responsively
and device-independently with the feeling of a personal contact for employees in digital
workplace settings, employ a natural language user interface with social cues [R3, R4, R6].

DP2:
Process guidance
including progress
overview

For chatbots to enable individualized processes that can be carried out without prior knowledge
by employees in digital workplace settings, employ a natural language-based step-by-step
process guidance that encompasses the entire process and enables successful process
execution, as well as a progress overview that indicates current status [US1, P1, P4, P6, R1, R7,
R8, R9].

DP3:
Individualized
adaptation of the
process to the user

For chatbots to allow flexibility in process execution and support a user-centered design for
employees while executing business processes in digital workplace settings, employ the
corresponding business process in a goal-oriented behavior with all possible tasks and enable
individualized pathing based on user' inputs while also using previous inputs as suggestions
[US3, P1, P7, R1, R10, R11].

DP4:
Context-dependent
input options

For chatbots to offer a range of functions adapted to dialogs and comparable to classic enterprise
systems as well as to enhance data quality due to a preformatted structure for employees in
digital workplace settings, employ various suitable context-dependent input options [US2, P2, P4,
R1, R3].

DP5:
Integrated help
function via dialog

For chatbots to provide support during the task and provide solutions for ambiguities and
misunderstandings directly at the time of emergence for employees while conducting business
processes in digital workplace settings, employ an integrated help function or Q&A component
in the dialog where users can ask questions and get support by the chatbot [US4, P3, P5, R2, R10].

DP6:
Automatic error
handling

For chatbots to ensure that all necessary entries/information are made and correct, so that the
process is not interrupted or delayed by employees in business processes in digital workplace
settings, employ an automatic error handling to verify inputs and check for completeness for
troubleshooting [US2, P3, P6, R5, R8].

Table 37 Design Principles for Process-based Chatbots according to GREGOR ET AL. (2020)

6.4.3 Description of the Process-based Chatbot Artifact

Based on the design principles (see Table 37) and state-of-the-art chatbot architecture (Berg 2014;
Mallios/Bourbakis 2016), we developed our process-based chatbot artifact for the business travel

organization process (Meyer von Wolff et al. 2021a) (see Figure 35). The user interface was developed
with common web technologies (HTML5, JavaScript, and jQuery), enabling a responsive layout. The

chatbot itself is based on Node.js, TypeScript, and Rest-APIS, while using the NLP.js framework for

natural language processing [DP1]. To provide the process functionalities, we used a finite state machine

per sub-process: three general states, 69 states for the request process, and 80 states for the accounting

process. Based on the results of the NLP, the system determines the correct state and the corresponding

necessary inputs, decides the next steps, and/or adapts the dialog to the individual user and the previous
inputs [DP2, DP3].

The main user interface is structured based on typical messenger-like systems and supports mobile use
through responsive design (see Figure 35) [DP1]. As typical, the user has access to a menu for the

logout and some control elements on the top left (1). Besides this, the progress in the current

sub-process (2) is shown on the top as well as on the right in the desktop view [DP2]. In doing so, all

necessary input categories are listed and colored green if an input was made. On the bottom of the

window, the typical chatbot input bar is placed (3). Here the user can enter the required inputs and
control the process or system, e.g., the user can type “return” or “back” to jump back one input or “cancel”

to stop the current (sub-)process [DP1]. After a user logs in, the chatbot introduces itself, explains its
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purpose (4), and lists current notifications [DP1]. After entering an input, the chatbot queries the

subsequent steps or necessary inputs (5). For this, the chatbot passes the finite state machine and

adapts the process based on the user’s inputs [DP2, DP3]. Figure 36 displays a dialog snippet (left) and

its underlying finite state machine (right) for some steps in the business travel request sub-process.

Also, if the user does not make any entries for a certain time, the chatbot asks if everything is okay to

generate attention (6). The users can also ask questions at any time if something is unclear or if further
information is required [DP5].

Figure 35 User Interface: (left) Desktop View; (right) Mobile View

Figure 36 (left) Exemplary Dialog Flow; (right) Corresponding Finite State Machine Excerpt
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Furthermore, besides the natural language input, we implemented several alternative input options [DP4]

to give users as much flexibility and efficiency as possible and that they are not forced to write

everything. In doing so, the options should also reduce the susceptibility to errors, as information is

entered in a pre-formatted form. Thus, depending on the necessary information, the user can use the

following alternative input options (see Figure 37): (A) Typical text input by writing commands or

necessary inputs in a messenger-like environment; (B) If the user can choose between a set of options:
the user can use the corresponding quick-reply element or type an answer; (C) The users can choose

from multiple selection list when they must make a selection of specified elements; (D) The user can

use a date picker to select dates and times; (E) The user can provide receipts by attaching a file directly

in the dialog window or, in the case of mobile usage, taking a photo; and (F) The user can confirm and

sign the request and accounting forms in the dialog.

CBA

FD E

Figure 37 Input Options: (A) Text; (B) Quick Replies; (C) Multiple Selection;
(D) Date Picker; (E) File Upload; (F) Signature Box

6.5 Evaluating the Process-based Chatbot Artifact

After we could successfully develop a process-based chatbot, it is necessary to evaluate the concept to
determine its effects and how users would perceive it. Therefore, we looked at the situation from two

perspectives. On the one hand, it is necessary to check how users assess the concept and whether
there is acceptance, as this group is largely responsible for chatbots’ success and usage (RQ62). On

the other hand, we need to determine a potential business value to justify an application at the company

level. Otherwise, if there is no added value, companies will not even consider chatbots for business
processes (RQ63). Consequently, process-based chatbots can only be successful if both the concerns

of users and businesses are met.
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6.5.1 Experimental Evaluation Approach

To survey the individual (RQ62) and organizational perspective (RQ63) of the application of our

process-based chatbot, we conducted a two-stage experimental evaluation approach with participants

from three distinct user groups (see Figure 38).

Figure 38 Evaluation Design of Study VI

For the experiment, we acquired the participants based on three distinct groups (see Figure

38): (1) Students, with little to no experience in using the sample process, as the group of novice

employees; (2) Experienced employees, who have experience with the sample process or similar

processes and would be confronted with a possible system change; and (3) Experts, dealing with
workplace (re-)design or practical application of chatbots, who can give practice-oriented insights from

projects and who potentially have decision-making authority. In the experiment, the participants used

both settings the current PDF form and the chatbot.24 Each participant got a case for each setting as the

evaluation scenario to be able to compare the form and the chatbot with each other. In each of the

cases, the participants were given the task of requesting a business trip (SP1) and completing the

accounting (SP2) for it. The tasks differed in content between the settings but were structured in the

same way. The experiment was controlled using the groups: all students and half of the employees used
both the PDF form and the chatbot; the other half of the employees and all experts used the chatbot

only, and the experts also carried out only one of the two sub-processes. We randomized the

assignments and the order of the settings to prevent biased results. Lastly, we documented the sub-

process results and the cycle times for each participant to compare the current form method and the

chatbot in terms of their efficiency and quality (i.e., error rates).

Following the experiments, we conducted an evaluation survey (see Figure 38). For this purpose, all

participants filled out a questionnaire about each setting they had in the experiment (see Table 38; see

Appendix A6.4 for the detailed and Appendix A6.5 for the applied questionnaire; the questionnaire for
the current PDF form only included the usability part in terms of the User Experience

Questionnaire. (A) We used some general questions to classify the participants and their results. (B) To

measure the usability of process-based chatbots, we included the User Experience

Questionnaire (UEQ) (Laugwitz et al. 2008; Schrepp et al. 2017), a standardized and simple measure

for user experience based on 26 items grouped into six scales: attractiveness, perspicuity, efficiency,

dependability, stimulation, and novelty. In addition, an assessment of our derived design principles was

made to verify them. (C) To address the importance of users accepting the process-based chatbot and
feeling satisfied with it, we included the Technology Acceptance Model (TAM) (Davis 1993) and the

24 See Appendix A6.3 for the two evaluation scenarios for the form and the chatbot.
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Information Systems Success Model (ISSM) (DeLone/McLean 2003) which to be able to use the

established and accepted measurement items for the questionnaire development. Based on a

comparison of current TAM and ISSM questionnaires available in the scientific research and an analysis

of the fit of the items to our research goal, we included the core constructs from the TAM and extended

them with three constructs from the ISSM, which were measured with three to five items. Lastly, we

briefly interviewed the experts on subjects such as the chatbot’s fit for practice applications, system
features, and challenges to obtain more detailed information.25

Part Construct Items Type Reference

(A)
General

Age 1 Free text

Gender 1 Single Choice

Chatbot experience 1 5 point-Likert

IT-affinity 9 6 point-Likert (Franke et al. 2019)

Process experience 1 Single Choice

(B)
Usability

System features 6 7 point-Likert

User experience 26 7 point-Likert (Laugwitz et al. 2008; Schrepp et al. 2017)

(C)
Acceptance

Information quality 4 7 point-Likert (Freeze et al. 2010; Yu/Qian 2018)

Service quality 4 7 point-Likert (Alshibly 2014; Ojo 2017)

Perceived usefulness 5 7 point-Likert (Davis 1989; Venkatesh/Bala 2008)

Perceived ease of use 5 7 point-Likert (Venkatesh/Bala 2008; Venkatesh/Davis 2000)

Behavioral intention to use 3 7 point-Likert (Constantinides et al. 2013; Venkatesh/Davis 2000)

User Satisfaction 3 7 point-Likert (Alshibly 2014; Freeze et al. 2010; Yu/Qian 2018)

Table 38 Evaluation Questionnaire of Study VI

6.5.2 Sample Distribution

Based on the evaluation design, we recruited 69 participants (see Figure 39), whereas ~40 % were

students, ~42 % were employees, and ~19 % were experts. Thus, 46 participants represented actual

future users, while 13 participants represented the management’s perspective (see Appendix A6.2 for

the industry of the experts). Most participants were male (~60 %), but across the student and employee

groups, the ratio was equal (28 female, 28 male). On average, the participants were roughly 30 years

old, which may have been due to the high proportion of students and younger employees. Nevertheless,

we were able to attract at least one participant from all age groups. Also, the IT-affinity (Franke et al.
2019) of our participants was rather high (mean=4,38), possibly due to today's increasing digitalization

and the growing preoccupation with digital and IT-technologies. Regardless, the complete range was

covered. Furthermore, ~50 % of our participants knew the current business process, while ~23 % knew

similar processes. Only ~28 % had no previous experience with the process. Lastly, most

participants (~57 %) had used chatbots on an occasional basis, while ~28 % had less to no experience

with chatbots. Around 14 % had frequent to regular usage experience. Thus, we achieved a good cross-

section of the targeted population with our participants.

25 See Appendix A6.6 for the applied semi-structured interview guideline.
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Group (n=69) Gender (n=69)

Age (n=65) IT-Affinity (n=69)

Process Experience (n=69) Chatbot Experience (n=69)

Figure 39 Sample Distribution of Study VI

6.5.3 Users’ Perspectives on Using Chatbots for Business Processes

Regardless of a possible business value, the decisive success of a system depends above all on the
future user (RQ62). Therefore, it is necessary to consider this perspective as a precondition. A potential

usage can only be assumed if the system matches users’ expectations and achieves acceptance.

Consequently, we assessed the usability and design of our chatbot from the users’ perspectives and

determined their acceptance of this new solution for the business travel organization process.

Usability of Chatbots for Business Processes

As the first users’ contact point with the chatbot system and the provided functionalities is the user

interface of the chatbot, its user experience has to be surveyed in detail first. Specifically, we assessed
the user experience in terms of attractiveness, pragmatic quality (perspicuity, efficiency, and

dependability), and hedonic quality (stimulation and novelty) based on the User Experience

Questionnaire (UEQ), which contains 26 items measured with 7 point-Likert scales (see Table 38)

(Laugwitz et al. 2008; Schrepp et al. 2017). This approach was already applied successfully for other

chatbots (e.g., Holmes et al. 2019; Meyer von Wolff et al. 2020d). Except for the missing values, we

analyzed the data set with the official analysis tool and removed suggested suspicious data sets, which

were identified by the difference between the best and worst evaluation of an item. This resulted in

66 datasets for the chatbot and 35 data sets for the current method. Additionally, we compared our

results with the official UEQ benchmark data set of 452 UEQ-studies (Schrepp et al. 2017).
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Overall, the participants rated our artifact substantially higher than the current system (see Figure 40,

top; axis dimensions reduced from -3/+3 to -2,5/+2,5; see Appendix A6.7 for item distributions and scale

consistencies). Notably, the artifact achieved excellent values based on the official benchmark,
especially for perspicuity (mean=2,06) and novelty (mean=1,61). Thus, the artifact was perceived as

easy to learn and to understand, as well as creative or innovative. Nonetheless, also the
efficiency (mean=1,65), e.g., fast and efficient in solving tasks without unnecessary effort, and
stimulation (mean=1,42), exciting and motivating artifact, was perceived as good. Therefore, the results

confirmed the basic chatbot idea. Instead of users having to search for solutions and instructions

themselves, and experiencing problems like information overload due to the many available systems

and sources, a chatbot provides a single answer or can guide through processes in a natural dialog.
However, the participants rated attractiveness (mean=1,59) and dependability (mean=1,43) as the

lowest of the aspects. These values were only above average from the benchmark’s perspective. In

contrast to the quite good chatbots’ rating, the participants rated all aspects of the current method as
bad. Notably, only dependability (mean=0,35) had the only positive value. Thus, from user experience,

the chatbot is nowhere worse than the current one and can, therefore, both keep up with the previous

one and even implement the process in a much more appealing way. Hence, the chatbot is more likely

to be used from a user experience perspective than the current solution.

UEQ-Benchmark Distribution

Note: Chatbot n=66 | Current n=35

Figure 40 UEQ Distribution including the Official UEQ Benchmark (Schrepp et al. 2017)

System Design of Chatbots for Business Processes

Further, we evaluated our six design principles for process-based chatbots with 7-point Likert scales

(1: very negative; 7: very positive) and tested whether the results differed significantly from the Likert

scale’s mean using a one-sided t-test (see Figure 41).

Our results showed that all design principles were rated positively and all average values were
significantly different. In particular, process guidance [DP2] (mean=6,45) and context-dependent input

options [DP4] (mean=6,07) were assessed positively. Thus, the results revealed that process guidance

combined with suitable input options, depending on the respective required information, is viable for
process-based chatbots. Also, the automated error handling [DP6] (mean=5,78), natural language user

interface [DP1] (mean=5,74), and adaptation of the process on the individual user [DP3] (mean=5,72)

seemed useful for a process implementation in the current form. However, the integrated help
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function [DP5] (mean=5,36) could be improved in the current version, even though this value was already

above the mean and still rated good.

Design Principle Distribution

Note: *one-sided t-test (presumed mean(normal distribution)=4) significant with p-value <0.01

Figure 41 Evaluation of the Design Principles

Design Principle Exemplary Quotes
DP1:
Natural language user interface

“for a chatbot that has to be the case”

“It is helpful because it translates what it actually does into my language. [In processes] are
a lot of things and I don't really care what's behind them. But what I want is someone to
ask me when did you leave, what did it cost, and so on”

DP2:
Process guidance including
progress overview

“It takes away the problem that I forget something, that I do something wrong, and that in
the end, the person who gets it is satisfied with the result, […] without me having to think
about what I actually have to do. So it makes the task easier, that I get these guidelines”

“what always annoys me about chatbots […] is that I don't know where I am actually in my
process [...]. What it did well was that I had this organizer on the right. I always knew this
is the structure […] and I can follow this structure and the chatbot actually just supports me
in filling out these individual things”

DP3:
Individualized adaptation of the
process to the user

“the chatbot already knows something about me and saves me work and effort”

“characteristics where patterns happen in my preference [...] I think they can be recognized
and suggested to me next time […] as a preference”

DP4:
Context-dependent input
options

“that's what the user expects and also takes away a bit of this cognitive load, [...] it guides
me much better. [...] I see that and I know immediately what I have to do. The task is just
intuitively clear to me“

“I also have these things with a normal web form [...] and if you now only offer chat, because
that's cool [...] that's super inefficient and it has to be broken up as often as possible. Ideally,
the chatbot knows exactly what I want and it only asks me questions and I say “Yes”. Since
this is not possible in its entirety, […] support me with intelligent input options […] that I
don't always have to write text.”

DP5:
Integrated help function via
dialog

“if questions arise they are answered as briefly and concisely as possible and very quickly
and also in the immediate context of the process support of the tool. [...] Preferably still in
the dialog”

“you are in a process right now and need this knowledge now. The knowledge is already
somewhere else. I'll put it right into your process. I don't have to look in another place”

DP6:
Automatic error handling

“you always have a return because something is missing or because you have entered
something wrong […]. This is very good at least from an IT point of view, but also for the
user”

“validations in any form help in any system, same with chatbots. It is also good if you have
an NLP framework behind it, which also filters out typos and so on”

Table 39 Exemplary Interview Quotes for the Design Principles

Based on the interviews with the experts, our deduced design principles for process-based chatbots
(see Table 37) could also be confirmed (see Table 39). The experts considered the user interface [DP1]

to be quite useful, as users could easily and naturally run the chatbot without having to deal with the

system behind it. In addition, the chatbot reduced user effort and thus allowed the users to focus on

what is important. In particular, the experts reported that the overview function seemed appropriate for

process-based chatbots [DP2]. Furthermore, they asserted that the suggestions seemed viable for

individualized adaptation [DP3], allowing users to reuse previous inputs and further reducing user effort.
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In addition, they confirm that input options supported users, as they showed at a glance what kind of

input was required [DP4]. Hence, users could perform functionalities faster and did not have to rely on

textual input. Also, the experts agreed that if questions arose, the chatbot should be able to provide an

integrated help function [DP5]. Therefore, users can directly ask questions and get solutions or

clarifications easily. Lastly, the experts supported our belief that error handling was necessary to prevent

processes from being interrupted [DP6]. Notably, speech processing can further support this by
automatically correcting typos.

Acceptance of Chatbots for Business Processes

Since from the users’ point of view, the applicability is influenced by the intention to use a software as

well as the satisfaction with a system, it is also necessary to survey these factors to determine the

probability of success of process-based chatbots. Therefore, we rely on applied measurement items of
TAM and ISSM available in scientific research. In doing so, we applied the TAM constructs perceived

usefulness (PU), perceived ease of use (PEoU), and behavioral intention to use (BI), and the ISSM

constructs, information quality (IQ), service quality (SQ), and user satisfaction (US). During a

comparison of available TAM and ISSM studies in current research, we noticed that the items
representing usage intention and actual use (ISSM) were also represented in the constructs for

perceived ease of use, perceived usefulness, and behavioral intention to use (TAM). This was also the

case for system quality (ISSM) and perceived ease of use (TAM). Thus, to avoid ambiguity, we only

used the TAM constructs and their items. The resulting six constructs were measured based on 24 items

with 7-point Likert scales (see Table 38; 1: do not agree; 7: fully agree; see Appendix A6.4 for the

detailed applied items). Furthermore, we aggregated the distributions for each item to the distribution of
the constructs (see Figure 42, top; see Appendix A6.8 for a detailed evaluation of the items) and tested

whether the results significantly differed from the Likert scale’s mean using a one-sided t-test.

Especially, IQ (mean=5,98), PEoU (mean=5,94), and BI (mean=5,93) were rated positively. Thus, the

system was able to provide relevant information, handling was easy to learn, and users would even
recommend the system to others. In particular, the results for PEoU coincided with those for the UEQ

part of the evaluation, where perspicuity was also rated quite high. From the acceptance perspective,
however, the constructs of SQ (mean=5,51), PU (mean=5,42), and US (mean=5,86) were rated slightly

lower but still very good. In particular, the participants criticized the support given in the case of

problems, increased productivity, and conformity to expectations. Nonetheless, our results indicated a

potential actual system use, as the constructs were rated quite high and, therefore, acceptance of the
chatbots seemed to be present. Notably, BI was rated high, which indicated an acceptance by users

and a high usage probability of the chatbot. Also, the overall US was quite high, which confirmed the

positive results of the UEQ. Thus, the results indicated that the participants were rather satisfied with

the process-based chatbot and reported probable future usage. Consequently, acceptance and, thus,

applicability from the users’ point of view seemed to have been ensured. Therefore, individual usage

could be expected. A risk of non-use and, thus, a lack of applicability from the users’ perspective could

not be identified by our results.
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Acceptance Constructs Distribution

Note: *one-sided t-test (presumed mean(normal distribution)=4) significant with p-value <0.01

Derivable Measurement Model

Note: n=69 (max. likelihood with missing values) | *p-value < 0.01

Figure 42 Evaluation of the Acceptance Constructs and the derivable Measurement Model

Additionally, based on the applied items and their constructs, we derived a measurement model with

the help of the original TAM and ISSM (Davis 1993; DeLone/McLean 2003). Consequently, our

proposed derived measurement model consists of our six applied constructs (see Figure 42, bottom).

Grounding on the evaluation results, we could deduce first insights on the respective influences using

STATA for calculating the structural equation model. Only some relations were measured significantly,
which are outlined in the following. In particular, the IQ had a positive influence on the PU and the PEoU.

Moreover, the BI only depended on PU. Lastly, US was positively influenced by PU and PEoU,

demonstrating that a process-based chatbot can achieve user satisfaction. Since the influence of PU on
US was greater than that on PEoU, we concluded that the capability of a chatbot to conduct the given

business process in a digital workplace environment is more important than the usability aspects of the

given chatbot.

6.5.4 Organizational Perspectives on the Business Value of Chatbots for Business Processes

As the users’ perspective on process-based chatbots for business processes achieved quite good

results in terms of usability and acceptance, an individual usage can be anticipated. Thus, it is crucial
to evaluate the business value to justify their operation from an organizational perspective (RQ63).

Regarding usability and acceptance, the pure advantage from the users’ point of view, often does not

justify deployment at the company level or the incurred costs. Companies are willing to adopt such

technologies, only if an economic contribution can be achieved or the system is comparable with current

solutions. Therefore, we measured the process efficiency and quality of our developed chatbot in terms

of the lead times and occurred errors, and considered the experts’ opinions on chatbot usage.

Process Efficiency: Comparison of Lead Times

To measure process efficiency, we first calculated the lead times for the two exemplary processes

depending on the setting (see Figure 43, top). With exceptions for missing values, we cleansed the data

0 0 1 0 2 00 0 0 0 2 10 2

6 3 1 24 4 7

2 4 4

8

21

14 12 13 12

35 32

27

32

10

30

22

10

14

20

37

20

IQ
n=69 | Ø 5,98*

SQ
n=69 | Ø 5,51*

PU
n=69 | Ø 5,42*

PEoU
n=69 | Ø 5,94*

BI
n=69 | Ø 5,93*

US
n=69 | Ø 5,86*



Conducted Research Studies: Process-based Chatbots for Business Processes 149

by removing the extreme outliers (> 3 × ݈݅ݐݎܽݑݍݎ݁ݐ݊݅ from each data set until only mild outliers (݁݃݊ܽݎ

remained (Tukey 1977), resulting in fewer valid datasets than actual participants.

The results showed that the scenario process business travel request (SP1) can be conducted with the
chatbot in an equal time (median=12:45 min. to 12:48 min.) (see Figure 43, top). For the scenario

process business travel accounting (SP2), however, the participants were faster with the chatbot by
3:20 minutes (median=14:40 min. to 11:20 min.). Thus, because accounting was always the second

task in each setting, we assert that chatbots support a high learning effect. Notably, the mean time

between SP1 and SP2 decreased compared to the current method. These results were confirmed by

the total lead time. In total, the participants needed 24:45 minutes (median) for both sub-processes with

the chatbot, while they needed 27:08 minutes (median) with the current method. Thus, our results

indicate that chatbots can keep up with and even undercut previous lead times, especially for processes

that are not (fully) digitalized as in our example.
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Figure 43 Lead Time Distributions

Additionally, we compared the participants’ lead times with their IT-affinity (see Figure 43, bottom left).

We found that IT-affinity seemed to have little to no influence on lead times. Only for SP2, a small

positive influence of IT-affinity is detectable. Thus, our results showed that the participants conducted

chatbot-based processes independently of their IT-affinity, which can be an advantage, especially for
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new or older employees, as sources of error or frustration can be reduced. Also, our results demonstrate

that no specific IT-affinity level may be required to carry out work tasks with process-based chatbots.

Furthermore, we compared the participants’ experience with the process with their respective lead times

(see Figure 43, bottom right). Regardless of their personal experience level, their lead times were

comparable. Only participants who knew similar processes had higher lead times for the accounting

task. As expected, those without previous experience had the highest lead times for SP1. Interestingly,

however, their lead times for SP2 were the lowest, which further supports our statement on chatbots’

learning effects.

Process Quality: Risk of Faulty Processes

To survey process quality, we analyzed the results of each setting and scenario in terms of correctness

and errors, e.g., incorrect or missing entries and supporting documents (see Table 40; incomplete

evaluations were removed). For SP1, the chatbot achieved more correct requests than the current

method, resulting in a difference of 17,47 %. For SP2, this difference increased to 30,85 % in the

chatbots’ favor. In terms of erroneous processes, the chatbot reduced the number of refusals

(SP1: -47,14 %, SP2: -36,10 %). However, it also increased the risks of false positives, e.g., forgotten

optional inputs or erroneous entries and selections due to lack of process knowledge, which is not
identifiable by automated means (SP1: ~30 %, SP2: ~5,24 %). Evidently, our chatbot could not

represent the entire process, as humans were still required to check the proposals, but it did reduce the

risk of fundamentally incorrect or incomplete processes. Thus, the chatbot should be further refined, and

possible problems should be identified. Depending on the effort, impacts, and occurrence of the incorrect

request/accounting cases these should be addressed, e.g., by (re-)design or new phrasing and

different questions.

n Correct Erroneous ∆% Thereof
refusals ∆%

Thereof
false

positives
∆%

SP
1 Current 41 31,71 % 68,29 % 48,78 % 19,51 %

Chatbot 61 49,18 % 50,82 % ¯ 17,47 % 1,64 % ¯ 47,14 % 49,18 % ­ 29,67 %

SP
2 Current 41 34,15 % 65,85 % 56,10 % 9,76 %

Chatbot 60 65,00 % 35,00 % ¯ 30,85 % 20,00 % ¯ 36,10 % 15,00 % ­ 5,24 %

Table 40 Process Outcome Quality

Qualitative Reflection by the Experts

Lastly, we asked our experts (see Figure 38) to reflect on our concept of process-based chatbots for

digital workplaces and assess their suitability from an actual real-case business perspective in the

interviews.

Notably, all of our participating experts (n=13) agreed on the general suitability of our chatbot. In

particular, one reported that "nothing is really missing; I think that the way it is designed, it is also well

suited for practice”. Especially, one participant presented a viable application scenario for chatbots in

digital workplaces: “[They should target processes] that quite a lot of people do, also do the same, but

not frequently. So from each individual not frequently [...] that have many branches, i.e. many alternative



Conducted Research Studies: Process-based Chatbots for Business Processes 151

paths and that you only run very rarely, that you don't get lost somewhere”. In a related manner, some

experts noted that chatbots could be a burden, especially for processes that are carried out frequently,
e.g., “I wouldn't use the chatbot if it would slow me down and that, that might be the case if you do such

a process three or more times a week. Then you actually know which fields you click on, then the option

would be faster for me that I have an input field or a form and do not have to be led through such a

dialog again [...]”. In particular, IT-affine users or ‘power users’ would rather rely on other systems than
a chatbot. One participant stated that such users “just want to click through the form, and that quickly,

and not always have to wait for a response from the chatbot”.

Crucially, the experts were critical about the effort required to reach the desired level of quality, e.g.,
“from an economic point of view, you have to think carefully about where you use it. [...] Let's take

business trips, that's certainly cool to have, but I think a well-designed business trip form does this as

well and you can probably run that with one developer. Whereas with a business trip chatbot, you're

going to have to do a lot of work. But there are other processes, e.g., the support process at Amazon,

which always starts with a chat. I don't think there's any question at all as to whether it's worth it.” In this

context, the experts also brought up continuous care and maintenance, e.g., “[...] sooner or later, the

thing dies if you don't put work in there reasonably, and the work you put in is much greater than what

you need to set it up at the beginning”. Hence, one expert concluded, “what I think is a hindrance at the

moment is just the effort that chatbots take to make them good”. Thus, despite the positive effects of

chatbots, the interviews revealed that especially the selection of the use case is critical and companies

must be aware of the effort generated by chatbots if they intend to develop and operate them.

6.6 Discussion of the Results

RQ61: How should enterprise process-based chatbots for business processes be designed?

Based on our DSR project, we identified six design requirements and pointed out how a chatbot should
be designed for executing and supporting business travel organization processes (RQ61). In this study,

we could demonstrate that a chatbot based on our deduced design principles was, from a technical

perspective, suitable for executing and thus supporting the chosen business travel organization process.

Based on the generalizability of our design principles and our subsequent analysis of them, we
concluded that the chatbot could also execute general business processes in digital workplaces.

Therefore, we recommend that chatbots for business process applications, besides using natural

language-based user interaction, should adapt the processes based on each individual user, the current

dialog, or previous conversations. It seems viable to enable content-related input options to foster

efficiency during the process and offer as much flexibility as possible without forcing the user to type

every command or make every necessary input. Thus, the relevant processes must be mapped to

enable different possibilities for each user. Besides these process-relevant requirements, we also
propose that chatbots should provide direct individualized help to each user. However, as we only

developed a chatbot for the case of business travel organization, the generalizability of our findings

should be considered critically. As we outlined during the scenario description, we selected the process

because it fulfills many of the typical characteristics of self-service processes in particular and business
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processes in general, e.g., regular usage, defined amount individual steps/tasks, requiring correct

inputs. Thus, we expect our results to be generalizable to similar processes in specific and

process-based chatbots in general.

Notably, our results confirm the current general scientific chatbot design recommendations as outlined

in the design section of this contribution (e.g., Bittner/Shoury 2019; Gnewuch et al. 2017; Tavanapour

et al. 2019) and extend them with process-specific requirements. Therefore, we demonstrated that

process-based chatbots are comparable to classic Q&A chatbots in terms of their user interfaces and

general design aspects. However, they differ regarding their process characteristics and the
implementation of step-by-step process guidance [DP2], which must be included according to each

respective process.

Thus, following our study, many results from the extant literature on chatbot design can be applied to
process-based chatbots. In particular, some general design recommendations seem valid for the

application of chatbots in business contexts and, in particular, business processes, e.g., those of FEINE

ET AL. (2020a) or DIEDERICH ET AL. (2020). Nevertheless, each company must examine and address the

peculiarities of its respective processes individually. Also, this implies that general user experience

aspects may be considered regardless of the application area, e.g., humanizing the dialog

(Liebrecht/van Hooijdonk 2020) and applying anthropomorphic features (Diederich et al. 2020). Overall,

our study supports the general applicability of chatbots for business processes, which are common in

today’s workplaces. In specific, we extend the current scientific knowledge base with new insights into
design principles for process-based chatbots.

RQ62: How do users assess the application of process-based chatbots for business processes?

From the users’ perspective (RQ62), we show that many participants (~71 %) had already used chatbots

on at least an occasional basis, possibly from private use. Hence, because general conversational user

interfaces and chatbots, seem to have already become part of everyday life, they may be smoothly

incorporated into everyday working life. The risks and necessary training efforts that come with new

systems could thus be less or not required. In this study, we found that our chatbot showed a quite high
usability for the given business processes. A first indicator of usability is the capability of a technology

to successfully and timely conduct the evaluated processes. Therefore, if the usability of our chatbot

was poor, we would not have achieved such good results. Additionally, as identified by the UEQ

benchmark (Schrepp et al. 2017), we showed that our chatbot was perceived as user-friendly to a

substantial degree. In particular, perspicuity and novelty received the highest ratings. The ratings for

novelty differed the most between the chatbot and the current method. Because all of our derived design

principles received good feedback, they were clearly relevant for the development of process-based

chatbots. Ultimately, we confirmed and verified the existing design principles and requirements of the
scientific community and demonstrated their applicability to process-based chatbots. Namely, process

guidance and context-dependent input options are important to chatbots for business processes, as

both received the highest scores. Based on our derived measurement model, our results indicate that

users are willing to use chatbots for business processes. Since acceptance is rather a critical success

factor for application systems, our results further support our assessment of the applicability of chatbots.
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Therefore, the risk of developing a system that will not be used is rather low. Thus, we could provide

first starting points and promising tendencies by a derived measurement model based on the TAM and

the ISSM (Davis 1989; DeLone/McLean 2003). We observed that user satisfaction was mostly

influenced by usefulness instead of ease of use. Thus, in business applications, the capability of

chatbots to map and execute the given tasks or processes is rather crucial and less the appearance, as

already shown by RIETZ ET AL. (2019).

However, as our DSR artifact was based on a rather outdated starting basis (the current business travel

organization process), it can be argued that this automatically led to better results. Nevertheless, our
study did not aim to replace the current process. Rather, it evaluated users’ perspectives on a chatbot

that conducts business processes. With a better baseline, the results would probably not be quite so far

apart. Regardless, the result remains the same: chatbots can basically be used for business processes,

and this concept is well received from the user's point of view. Lastly, we deliberately gave little

consideration to the human or anthropomorphic elements frequently discussed in the literature (e.g.,

Diederich et al. 2020; Liebrecht/van Hooijdonk 2020) because our focus was on the applicability,

usability, and resulting benefits of a chatbot for business processes. This focus was already highlighted

by RIETZ ET AL. (2019) as the most important factor in a working environment, instead of anthropomorphic
features. Nonetheless, our results already show good usability and levels of human behavior. Thus, our

results are already a good starting point for future studies. Following the literature, even better results

may be achieved with more emphasis on humanness and anthropomorphism. Thus, we could
summarize our findings for RQ62 with three propositions:

(1) Using process-based chatbots, usability is better perceived than with classic enterprise systems.

(2) Using process-based chatbots, user acceptance is present.

(3) Using process-based chatbots leads to higher user satisfaction.

RQ63: What is the business value of process-based chatbots for business processes from an
organizational perspective?

From an organizational perspective (RQ63), we demonstrated that the process cycle times of our chatbot

were on an equal level compared to the current/classic enterprise systems. The cycle times were even

faster with the chatbot, especially, during the second task. Therefore, we conclude that the learning

effects of using chatbots are higher than those of classic systems. Extending this, we found that existing

individual IT-affinity and knowledge of the evaluation process, at least in our evaluation case, only had

a marginal influence. Hence, every user can conduct the given process with the chatbot regardless of
his personal knowledge. This further proves the chatbots’ capability to support in processes in which

users have less to no experience. Similar results could be found with regard to the likelihood of failures.

We observed that the chatbot reduced the danger of critical errors (e.g., process aborts or restarts) by

approx. 17 % and 31 % per task compared to the current method. Thus, the tasks may have been

clearer with the chatbot because the users only needed to answer questions, which reduced information

overload, and could receive targeted assistance if they had any issues.
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Nonetheless, we determined that the chatbot also increased the danger of false positives. These kinds

of errors are difficult to identify, even in classical systems, and usually require human review. Hence,

we interpret this result as a signal to adjust the prototype, e.g., conduct a second design cycle, and pay

more attention to the chatbot’s messages and instructions. Nonetheless, we have already verified the

results of MANSEAU (2020), especially regarding the positive outcomes on efficiency and productivity.

However, the results would probably not differ that much with a better baseline, e.g., different process
implementation. From a business perspective, we were also able to show that chatbots are suitable for

business processes and can keep up with the status quo. Thus, we could summarize our findings for
RQ63 with three propositions:

(4) Using process-based chatbots, business processes can be executed in comparable or faster lead

times to existing solutions.

(5) Using process-based chatbots, users’ IT affinity or existing process knowledge has no influence on

executing the corresponding process.

(6) Using process-based chatbots, the risk of critical errors or interruptions in the process is reduced.

Nevertheless, these results must be approached critically. As noted by the experts, even if chatbots

achieve positive effects, these effects are countered by the effort required to create and maintain them.
Companies should be aware of this and be willing to use chatbots as a means of improving work quality,

even though they may not make a monetary contribution or reduce costs. Therefore, our results indicate

possible effects, from both the applicability perspective in terms of process efficiency and quality and

the actual users' perspectives in terms of usability and acceptance. Decision-makers must compare

both perspectives with the cost of chatbot acquisition and operation to assess possible projects and

make a decision that all involved or responsible parties can stand behind. The danger of "just doing it"

with resulting negative effects can, thus, be avoided. In addition, as we only evaluated one point in time,

the question arises as to whether the results are confirmed with recurrent use or rely on novelty effects.
As mentioned by some experts, a chatbot may be a hindrance for ‘power users’, who feel forced into

the dialog and cannot quickly carry out the process. However, based on our data, we could not identify

substantial differences between the participant groups. Despite this, it seems necessary to clarify how

those users can be encouraged to use chatbots, what a chatbot for them should look like, and whether

a chatbot is the right system for such use cases. Regardless, chatbots may be advantageous for

inexperienced users because they can carry out processes without prior knowledge. Depending on the

context, perhaps future users should be given a choice regarding which system they want to use. For
instance, inexperienced users get the chatbot, whereas experienced users can choose between the

chatbot and traditional systems.

6.7 Summarizing the Knowledge on Designing Process-based Chatbots as a
Nascent Design Theory

To conclusive document the overall design-knowledge of our Design Science Research project on

process-based chatbots for business processes at digital workplaces, we formulate a Nascent Design
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Theory using the core constructs according to GREGOR/JONES (2007). Consequently, in Table 41, we

summarize our results based on the six components purpose and scope, constructs, principles of form

and function, artifact mutability, testable propositions, and justificatory knowledge, to deduce a theory
on “Design and Action” (Gregor/Jones 2007).

Component Description

Purpose and scope The purpose of the concept and evaluation of the process-based chatbot artifact is to support
and execute business processes for employees at the digital workplace.

Constructs Chatbot, finite state machine-based business process implementation, knowledge base of
questions, and process overview.

Principles of form and
function

Through a review of process-based chatbot literature, user stories, and process analysis, we
derived six design principles that were qualitatively and quantitatively proven by the
experimental evaluation study:
DP1: Natural language user interface
DP2: Process guidance including progress overview
DP3: Individualized adaptation of the process to the user
DP4: Context-dependent input options
DP5: Integrated help function via dialog
DP6: Automatic error handling

Artifact mutability

By using the deduced design principles, a business-process chatbot can be developed
independently of a given process or application area. Consequently and based on a process
analysis, the finite state machine has to be adapted and the knowledge base must be
enriched with respective possible questions. By further integrating the chatbot with existing
enterprise systems, the functionality can be further improved, e.g., for automatic data
processing.

Testable propositions

To test the design principles, further process-based chatbots should be developed and
evaluated. To evaluate the effects of a process-based chatbot, the following propositions,
which can be derived from our results, should be considered:
(1) Using process-based chatbots, usability is better received than with classic enterprise

systems.
(2) Using process-based chatbots, user acceptance is present and, therefore, an ongoing

usage can be assumed.
(3) Using process-based chatbots leads to higher user satisfaction with the system.
(4) Using process-based chatbots, traditional business processes can be executed in

comparable or faster lead times to existing solutions.
(5) Using process-based chatbots, IT-affinity or existing knowledge on the respective

process has no influence on executing the corresponding business process.
(6) Using process-based chatbots, the risk of critical errors or interruptions in the process is

reduced.

Justificatory knowledge
Scientific knowledge base, employee experiences with business processes and process
analysis;
Empirical knowledge from an evaluation with 69 participants of three groups.

Principles of
implementation

We provide Spot as an example on how to instantiate design in the form of a process-based
chatbot artifact. It can easily be configured, modified, and adapted to further business
processes with the same characteristics.

Table 41 Nascent Design Theory for Process-based Chatbots at the Digital Workplace

6.8 Limitations of the Study

Despite the positive results, there exist some limitations worth mentioning. First, we surveyed a
process-based chatbot application based on only one exemplary case. To obtain more generalizable

results on the design of process-based chatbots, our design principles must be tested on further

application scenarios by implementing corresponding artifacts. Especially, if the processes differ

significantly from our analyzed process, the generalizability of the results will be hampered. However,

our results indicate the general suitability of chatbots specifically for business travel organization

processes and partly for general business processes. Thus, our results can be used for further

process-based business chatbots. Second, we did not consider anthropomorphic aspects for the most
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part, as we prioritize the chatbots’ capability to execute processes (Rietz et al. 2019). Thus, future

studies should survey the extent to which these elements also influence process deployments. However,

our results already show a quite good usability rating, and with further consideration of anthropomorphic

elements, this can theoretically be improved (Diederich et al. 2020). Third, even though we completed

the DSR-cycle, our artifact was still in a prototype state, as shown in the evaluation. Hence, its

functionality was limited and still had possibilities for improvements. In addition, depending on the
chosen scenario, it is possible to create different artifacts based on our design principles. However, our

results verify the general applicability of chatbots for business processes and present quite good values

for user experience. Fourth, our evaluation results are dependent on the participants, their experience

with chatbots or given business processes, as well as their willingness to participate. Therefore, we

incorporated a suitable number of participants consisting of students, employees, and external experts

of different ages, and IT-affinity levels, experiences with the business process, and experiences with

chatbots. Additionally, to further prevent bias, we randomized the order and extent of the evaluation and

the respective setting. However, as we could only acquire 69 participants, the evaluation should be
expanded. Nonetheless, our results already show first indications and significant results on the general

applicability and usability of chatbots for business processes. Fifth, our measurement model was only

derived from the items, constructs, and relationships of the original TAM and ISSM because our study

did not focus on model development. Nevertheless, our derived preliminary model can already show

initial relationships and influences for chatbots, which can be used as a starting point for further research.

However, the model and its relationships must be verified in a proper model development study. Sixth,

as we have only measured at one point in time, it is difficult to make statements about long-term or
repetitive chatbot usage. This subject was brought up by the experts. It is, therefore, necessary to carry

out longitudinal studies to determine the effects depending on the duration of use.

6.9 Conclusion

In this scientific-founded Design Science Research study, we applied a process-based chatbot to a real

business process and evaluated its impacts. We demonstrated that chatbots (1) are applicable for

business processes, and (2) achieve high usability in business processes. Furthermore, we (3) provided

six design principles for process-based chatbots. Thus, we contribute to both, research and practice.

For the scientific community, notably, we closed the existing research gap by deducing design principles

useable for future process-based chatbots, particularly for form-based processes like the used business

travel organization process. Our propositions also provide starting points for future chatbot studies. For

practice, we showed that chatbots could be used to successfully execute business processes. Especially
for lesser error probability and better usability, the use of chatbots makes sense. Companies can use

our results to evaluate possible chatbot projects to make a decision. Nonetheless, our results must be

verified on a wider scale and with different business processes.
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C Research Complex: Chatbot Development, Introduction, and
Operation in Business

In addition to laying a scientific foundation and designing chatbots for workplace application scenarios,

it is necessary to provide support for practice, that is, project lead or management. For this purpose and

in addition to providing general design principles, it is necessary to make scientific results reusable in a

targeted manner. Therefore, research complex C aims at supporting businesses in chatbot projects

throughout the chatbots’ lifecycle. Consequently, the research question of research complex C

addresses the practice support with scientific findings [MRQ3]. This research question is subdivided into
two sub-meta research questions [MRQ3.1-2] (see Table 3) addressed by one study.

First, research complex C examines how scientific results can be used to guide chatbot projects in

practice in a targeted manner [MRQ3.1]. Second, it is surveyed how chatbot projects in specific should
be conducted in a structured manner and, partly, how they differ from typical IT project approaches

[MRQ3.1]. Both questions are addressed by Study VII (see Figure 44). As surveyed by the different

studies of this thesis so far, many aspects are to be considered for a chatbot application in business,

i.e., application areas and objectives (Study I and Study II). Additionally, as Study III revealed, many

influencing factors and challenges exist that can counteract the overall project success. Furthermore,

the design aspects and decisions (Study IV, Study V, and Study VI) in turn lead to further necessary

steps or limit/specify certain project activities in advance. Thus, as no overarching project framework or

guideline for chatbot projects exists, Study VII aims at deriving a procedure model for chatbot projects
based on actionable tasks [RQ7] (Meyer von Wolff et al. 2022a). Therefore, Study VII summarizes the

previous studies and some of the scientific research on chatbots in business contexts by aligning them
with the different phases of a chatbot project. In doing so and based on a two-iteration Design Science

Research study (Hevner et al. 2004; Hevner 2007) a chatbot procedure model is described. The

resulting procedure model encompasses the four phases of planning, development, test, and operation

and includes up to 41 tasks.

How should practice-oriented chatbot projects in
businesses be structured?

MRQ3 How can practice be supported purposefully in chatbot
projects?

MRQ3.1 How to structure and conduct chatbot projects in businesses
based on actionable guidelines?

Research Complex C
Chatbot Development, Introduction and Operation in Business

Study VII
Procedure Model for Chatbot Projects in Business

MRQ3.2

RQ7

How can scientific results be used to guide chatbot
projects in businesses?

Figure 44 Overview of the Studies and their Research Questions of Research Complex C

Supplementary information for Study VII is available in Appendix A7. This encompasses the initial

procedure model and the procedure model after the first iteration.
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7 Procedure Model for Chatbot Projects in Business

Chatbot Introduction and Operation in Enterprises – A Design Science
Research-based Structured Procedure Model for Chatbot Projects

Abstract Chatbot research has become an emerging research area. Researchers survey the

technology behind and the whole ecosystem from different perspectives, e.g.,

human-computer interaction, design research, or anthropomorphism. To foster the transfer

from research to practice, a comprehensive structured procedure model is missing yet.

Due to this, the transfer of the research results into real-world settings in enterprises is

often complicated. Hereto, we propose a comprehensive structured procedure model to

guide practitioners in chatbot projects based on a Design Science Research study. In

doing so, necessary project steps are pointed out and corresponding research results are
highlighted to make them reusable for practice in a targeted manner. Thus, we provide

structured support for chatbot projects in enterprises.

Keywords Chatbot, Conversational Agent, Procedure Model, Guideline, Project Management,
Design Science Research.

Citation Meyer von Wolff, R.; Hobert, S.; Schumann, M.: Chatbot Introduction and Operation in

Enterprises – A Design Science Research-based Structured Procedure Model for
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7.1 Introduction

Chatbot research is currently a widespread field of research in today’s scientific community. Also from

a practice perspective, the adoption of chatbots is increasing and more and more companies want to

integrate chatbots into their application landscape. Due to digitalization efforts and intentions to support

employees in enterprises more individually, chatbots or conversational agents are been applied in

various scenarios like customer support, information acquisition, or e-learning (Diederich et al. 2022;
Feng/Buxmann 2020; Maedche et al. 2019; Meyer von Wolff et al. 2019a). The research community

adapts to this by surveying chatbots through different application areas (Carayannopoulos 2018;

Gnewuch et al. 2017; Winkler et al. 2019) or by deriving design recommendations for creating chatbots

(Gnewuch et al. 2017; Laumer et al. 2019b). Besides application area-centered research, researchers

try to survey the chatbot ecosystem on a more general business level. In doing so, research directions

tackle, e.g., trust aspects, humanizing the chatbot, and challenges (Diederich et al. 2022; Liebrecht/van

Hooijdonk 2020; Meyer von Wolff et al. 2021b; Rodríguez Cardona et al. 2019; Seeger et al. 2017). This

generalized research can typically be reused and adapted for deviating scenarios or use cases.
However, for productive applications of chatbots, e.g., in enterprises, these contributions only cover

single aspects of the whole project lifecycle. Depending on project progress, different aspects need to

be considered. The intertwining among the scientific findings is further difficult to trace and almost

impossible to map through the individual contributions. Practitioners are faced with the challenge of

implementing and carrying out their own chatbot projects due to missing guidelines. But also for science,

the linkage of the contributions and their mutual effects cannot be made completely transparent. Thus,

there is a need for a comprehensive structured framework on how to incorporate the existing research
for conducting enterprise chatbot projects.

Up to now, some researchers have already summarized their findings and deduced generalized design

principles for enterprise chatbots (Diederich et al. 2022; Feine et al. 2020a; Meyer von Wolff et al.
2020a). However, only two approaches are known to us that aim at creating enterprise guidelines

(Schuetzler et al. 2021; Winkler et al. 2020b). The first focuses only on the technical aspects while

disregarding the organizational or individual ones. The second one addresses three partial aspects, i.e.,

use case, technology, and humanness, and derives best practices without integrating them into overall

project organizations. Thus, comprehensive guidelines covering all relevant aspects of the chatbot

lifecycle, i.e., technical, organizational, and individual, are missing. For applications in enterprises, the

current research could often not easily be applied in a targeted manner. This can also hinder chatbot

projects in businesses and result in lower outcomes, as critical aspects are forgotten, or wrong decisions
are made.

Thus, our research aim is to construct a comprehensive business guideline for conducting chatbot
projects. Therefore, we propose a procedure model for chatbot projects from an organizational level,

which (1) builds on previous experiences of chatbot projects, and (2) includes scientific results to guide
future projects. For this purpose, we conduct a Design Science Research (DSR) study (Hevner et al.

2004; Hevner 2007) and answer the research question:



Conducted Research Studies: Procedure Model for Chatbot Projects in Business 161

RQ7
How to structure and conduct chatbot projects in businesses based on actionable
guidelines?

Next, we outline the related research. Then, we describe our DSR-approach. After this, we present our

procedure model and discuss the results.

7.2 Related Research

Due to the increasing research in the last years, various terms emerged, e.g., chatbots

(Følstad/Brandtzæg 2017), smart personal assistant (Winkler et al. 2020b), conversational agent

(Gnewuch et al. 2017), digital assistant (Maedche et al. 2019), or conversational user interface (Holmes

et al. 2019). However, all describe information systems that use artificial intelligence and machine
learning in terms of natural language processing to provide a dialog-based user interface. Users can

communicate naturally by voice or text to obtain information or perform functions. Technically, chatbots

process natural language inputs to extract patterns and identify the users’ intent. Based on the intent,

the chatbot decides how to respond. Besides the chatbot's knowledge base, this requires integration

with databases or (enterprise) systems (Meyer von Wolff et al. 2020a).

With the use of chatbots in enterprises, e.g., for information acquisition, conducting business processes,

or as a means for education, various potentials shall be achieved (Carayannopoulos 2018; Laumer et

al. 2019b; Meyer von Wolff et al. 2020a). Among others, employees should be able to use systems

without prior training due to their natural language interfaces (Carayannopoulos 2018;

Følstad/Brandtzæg 2017); employees, especially in support areas, should be relieved through the
chatbot by answering questions automatically, and, thus, processes become independent of further

human resources (Gnewuch et al. 2017; Meyer von Wolff et al. 2020a). So that all in all, systems become

more user-centered and the quality of work is increased.

To reach these potentials of chatbots at workplaces, a lot of design research has been done so far.

Besides the major focus on customer-focused areas (e.g., Corea et al. 2020; Gnewuch et al. 2017;

Johannsen et al. 2018; Liebrecht/van Hooijdonk 2020), for example, ELSHAN/EBEL (2020) survey

chatbots as teammates, and WINKLER ET AL. (2019) apply them for problem-solving in businesses.

Besides this, chatbots were also used as a means for feedback exchange (Lechler et al. 2019). For

more process-like applications, TAVANAPOUR ET AL. (2019) support the ideation process with a chatbot.

HOBERT (2019b), and partly CHAKRABARTI/LUGER (2015), equip a chatbot with a finite state machine to
dynamically map processes to support complex tasks and allow longer conversations. Additionally,

FEINE ET AL. (2020a), DIEDERICH ET AL. (2020), as well as RIETZ ET AL. (2019) summarize their findings

by design principles for enterprise chatbots.

Since the research aim is to derive a comprehensive procedure model for practice, it is further necessary

to identify meta-level research relevant on a project scale. As of now, a few studies can be found, that

address this for enterprise applications of chatbots, e.g., in terms of application areas or use cases

(Laumer et al. 2019b; Meyer von Wolff et al. 2020a). Also, some approaches that focus on influencing

factors and challenges during a chatbot project are available (Meyer von Wolff et al. 2021b; Rodríguez
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Cardona et al. 2019). Further studies bring together the existing scientific results in chatbot research in

the form of literature reviews (Bavaresco et al. 2020; Diederich et al. 2022; Feng/Buxmann 2020;

Lewandowski et al. 2021; Meyer von Wolff et al. 2019a; Stieglitz et al. 2018) or to create a taxonomy of

chatbots (Janssen et al. 2020). However, they categorize the results with a scientific focus and often do

not provide guidance for practitioners. Additionally, ADAM ET AL. (2021) show that there are three HCI

research modes, and what aspects are addressed and considered in each for respective projects.
A different approach highlights the knowledge needed for chatbot DSR-projects (Feine et al. 2019b). As

mentioned in the introduction, WINKLER ET AL. (2020b) and SCHUETZLER ET AL. (2021) summarize

scientific findings to apply them in a targeted process-oriented manner. However, only individual aspects

are presented, so that usability for the entire chatbots’ lifecycle is limited.

Thus, we build on previous research and create a structured guideline aligned with the lifecycle of

chatbot projects. In doing so, we provide a meta-level DSR process-artifact to unite the previously

achieved results to make them applicable in a targeted manner.

7.3 Research Design

To unite the scientific results in chatbot research, and expertise from previous chatbot projects to deduce
a comprehensive and generalized procedure model, we conducted a Design Science Research project

according to HEVNER ET AL. (2004) and HEVNER (2007). In doing so, we contribute with both (1) a

problem-oriented process artifact, and (2) actionable guidelines to conduct chatbot projects in

enterprises. In overall, we conducted three iterations consisting of ten research steps (see Figure 45).

Figure 45 Applied Design Science Research Approach

7.3.1 1st-Iteration – Constructing the Artifact

In the 1st-iteration of our DSR-project, we set up the initial process artifact (see Figure 45). ① We

examined the lack of missing enterprise support for structuring and carrying out chatbot projects in

practice and derived the research problem. ② Subsequently, we used existing scientific results as well

as our own experience and expertise in chatbot research (Hobert 2019a; Hobert 2019b; Meyer von Wolff
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on this, we deduced necessary steps and decisions to be taken in chatbot projects. Following a

discussion in the research team, they were used to create the initial version of the procedure model.

The initial model is logically aligned with classic software development processes, and consists of the

phases planning, development, implementation, test, and operation, with a total of 21 steps (partial with

sub-steps or selection options). See Appendix A7.1 for the initial artifact26. ④ Finishing the 1st-iteration,

we evaluated the initial model. For this purpose, we conducted eight workshops with 10 local participants

who conducted or guided chatbot projects on their own. The sessions lasted 66 minutes on average and

were supported by an A0-print of the model. During the workshops, the model was discussed, and

adjustments were recorded.

7.3.2 2nd-Iteration – Revising the Artifact

In the 2nd-iteration (see Figure 45), we ⑤ first summarized the evaluation results and derived

enhancements. ⑥ Based on them, the initial model was adapted to develop our 2nd-iteration procedure

model. In doing so, we extended and refined the initial procedure model by 15 steps, resulting in a

2nd-iteration procedure model consisting of 36 steps. In addition, returns and iterations are added to
allow a more dynamic procedure model, and the phases were reduced to planning, development, test,

and operation. See Appendix A7.2 for the 2nd-iteration procedure model27. ⑦ The revised procedure

model was evaluated to close the 2nd-iteration. For this, we evaluated the procedure model on a broader
and international scale with participants who (a) have experience in chatbot projects or develop chatbot

projects, or are (b) involved in chatbot research to incorporate their scientific findings into our procedure
mode. Therefore, we hosted a 2-hour workshop at last year's CONVERSATIONS 2020 conference

(CONVERSATIONS 2020). The workshop was attended by 13 international experts and researchers

virtually due to the COVID19-situation. During the workshop and after initial brainstorming, each

participant got access to the 2nd-iteration procedure model via a website and could make annotations

virtually. Lastly, our procedure model was discussed in the plenary, and notes were taken.

7.3.3 3rd-Iteration – Finalizing the Artifact

Following, the 3rd-iteration started to develop our tentative final procedure model artifact (see Figure 45).

For this purpose, ⑧ the workshop findings, i.e., brainstorming results, discussion notes, and

participants’ annotations, were merged to identify enhancements. ⑨ Based on them, we created our

tentative final 3rd-iteration procedure model for chatbot projects (see Section 4). Consequently, the

2nd-iteration procedure model was again refined and extended by five steps. ⑩ Lastly, we documented

the findings in this contribution.

26 In the published version, reference was made to the online image available at http://bit.ly/1st-Iter.
27 In the published version, reference was made to the online image available at http://bit.ly/2nd-Iter.
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7.4 A Structured Procedure Model for Chatbot Projects in Enterprises

Next, our final procedure model for chatbot projects is described (see Figure 46-Figure 49; the entire
image is also available online at: http://bit.ly/CB_PM). Accordingly, chatbot projects should encompass

the phases: planning, development, test, and operation, which are passed through one after the other

while allowing returns or iterations.

7.4.1 Planning Phase

Typically, chatbot projects begin with the planning phase. General conditions and objectives need to be

defined like in any typical software-related project. Also, organizational, technical, and individual

foundations and capacities are created in the firm and the overall project is set (see Figure 46;
enhancements between 1st- and 3rd-iteration are highlighted by color).

According to our findings, a chatbot project should start 1  (see Figure 46) with the fundamental plan to

introduce and operate chatbots in an enterprise situation. If this, was mainly driven by the customers or

users, the enterprise has to survey the user’s persona in order to define them appropriately 1.1 . Based

on this, customers or users’ requirements for the chatbot solution can be deduced by analyzing

them 1.2 . If the initiative was started based on the enterprise or stakeholders, the company itself,

targeted processes, and application areas must be analyzed 1.3 . Depending on the results, a first

suitability test, if a chatbot is the right solution, should be conducted 2  (Schuetzler et al. 2021). It is

advisable to pursue the project only if there is a real need or if a problem can be solved by using a

chatbot. Under certain circumstances, it is also advisable to use a chatbot, e.g., to emphasize the

company's innovative strength or to set itself apart from competitors as an early adopter. If the chatbot

is functionally unfounded or the initiative was started due to the technological hype around chatbots

(Følstad/Brandtzæg 2017; Rodríguez Cardona et al. 2019), it should be considered to stop the project

as early as possible. Further, 3  companies should be clear about the specific goals they actually want

to pursue with the project and whether these can be met with a chatbot, e.g., those of MANSEAU (2020)

and MEYER VON WOLFF ET AL. (2020a). Only if the objectives can be addressed directly, the project should

be pursued further. Otherwise, the question arises whether chatbots are really the solution since the
objectives can only be addressed indirectly and are not the immediate focus of chatbots. Following

this, 4  the application area must be determined. Already established application areas are especially

suitable for an enterprise application. As (a) many research results are already existent and (b) previous

generalized design recommendations could be reused. Overviews of possible chatbot application areas

can be found for example in FENG/BUXMANN (2020), LAUMER ET AL. (2019b), or MEYER VON WOLFF ET AL.

(2020a). If a deviating application area is selected, an individual review is necessary, based on which

the project can be followed or stopped. As chatbots are especially useful in scenarios, where many
requests, repetitive questions, or high user numbers are existent, the potential usage frequency and

scalability must be evaluated 5 . If the conditions are given, the functional scope is to be defined.

Otherwise, it should be reflected whether chatbots are really the solution for the problem/need.

Depending on the selected use case, existent results as highlighted in 4  can be



Conducted Research Studies: Procedure Model for Chatbot Projects in Business 165

Figure 46 Planning Phase
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transferred and applied, or an independent analysis is necessary. Also, 6  in- and output setting should

already be determined in the planning phase since this influences the functional scope. Typically, a
choice can be made between text/audio-only or audio and text in- & output (e.g., Stieglitz et al. 2018).

In parallel, the organizational conditions must be clarified 7 , relevant actors, e.g., works council or future

users, should be involved and the project team for the further course should be created 8 . In addition, 9

the budget planning must be carried out to determine the available budget. Also, technical

conditions 10 , e.g., infrastructure and IT-knowhow, and legal conditions 11 , e.g., data security and

protection or processing of language/personal data, have to be clarified. By bringing the results

of 5  to 11  together, a feasibility study can be performed 12 , which marks the conscious choice for

continuing the chatbot project and, thus, can be seen as a first milestone. However, if the basic decisions

are not feasible, consideration can also be given to adaptation. After this feasibility study, the

specifications and the requirements catalog can be derived and assembled 13 . This should be as

comprehensive as possible at that point, but should also be continuously monitored and adapted during

the further course of the project. The current research can provide starting points for requirements in

terms of design principles (e.g., Corea et al. 2020; Diederich et al. 2020; Elshan/Ebel 2020; Feine et al.

2020a; Gnewuch et al. 2017; Johannsen et al. 2018). Next, the sourcing decision is necessary 14 .

Typically, the choice is between in-house, external/outsourcing, and hybrid approaches. However for

external constellations, contracts are further necessary, e.g., for data/NLP processing 15 . Based on

our workshops, possible portfolios are 14.1, 14.2  (a) organizational: fit between data sensitivity/privacy

and contribution to the corporate objectives/processes, and (b) technical: fit between functional

scope/specificity and the existence of technical know-how in the firm. Depending on the selection, the

development can start.

7.4.2 Development Phase

Following the planning, the development starts where the chatbot will be set up according to the

requirements of a selected use case. In this phase, mostly technical tasks are necessary to further refine

the requirements and implement the chatbot (see Figure 47; differences between 1st- and 3rd-iteration

colored).

Depending on the sourcing decision, the phase starts with the selection of a chatbot platform or

framework 16  (Winkler et al. 2020b). Under certain circumstances, the choice might be dependent on

the external partner selected for outsourcing. As many different solutions exist, e.g., RASA, Google

Dialogflow, IBM Watson, or NLP.js, some existing overviews, to begin with, can be found for example

in CHATBOTS.ORG (2021), JOHANNSEN ET AL. (2018), or SCHUETZLER ET AL. (2021). Furthermore, an

appropriate database architecture must be defined 17 , if not determined by the platform/framework.

Subsequently, the integration with existing enterprise systems must be determined 18 . If integration is

wanted, the desired available enterprise systems or databases must be analyzed in terms of their

interface capabilities 18.1 , and the integration should be performed by using existing or newly

developed interfaces 18.2 . Otherwise, also a stand-alone chatbot operation is possible 18.3 . If the

desired integration is not possible, the only option is to consider a change of architecture or an
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adaptation of the requirements 18.4 . Besides the integration with enterprise systems, a user interface

or rather a channel integration is also necessary 19 . Therefore, the chatbot must be integrated into the

desired end devices or UIs, or made be available as a new channel, e.g., for customer support. Also,

the chatbots’ user interface must be defined 20 , e.g., control options and elements, design, colors, or

overarching UI structure. In addition, our workshop participants pointed out, that in this step also the

desired level of humanity and anthropomorphism must be clarified 21 . For this, enterprises can already

Figure 47 Development Phase

rely on a large research stream (e.g., Diederich et al. 2020; Feine et al. 2019a; Liebrecht/van Hooijdonk

2020; Rietz et al. 2019; Seeger et al. 2017). This also encompasses the definition of chatbots’

persona 22  (Schuetzler et al. 2021), e.g., conversation style, appearance, or name. Following this, the

critical task of providing the chatbots knowledge starts. First, the knowledge/data must be provided 23 ,

which encompasses both the static data and the dynamic data. For the former 23.1 , and taking into
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account application area, functionalities, and target language, four possible options are existent

according to our workshops: (1) If chatbot-capable databases or documented user dialogs are available,

the existing sources should be used directly. If none of these prerequisites exist, (2) the necessary data

must be created in-house, e.g., by the customer department. (3) Existing sources must be prepared in

such a way that they are usable, or (4), if available, knowledge could be procured externally. For the

latter 23.2 , the available data sources must be selected and integrated. Second, if the chatbot should

encompass or map a (business) process, the respective one must be defined 24  and transferred to

natural language dialog form in terms of dialog modeling 25  (Winkler et al. 2020b). Finally, the chatbot

can be developed depending on the expertise and desired development approach of the respective

company, e.g., using SCRUM 26 . Also, the initial chatbot training using the defined and provided static

and dynamic data as well as the targeted (business) process happens 27 .

7.4.3 Test Phase

Next, testing begins where the chatbot is reviewed from the users’ and technical perspectives (see

Figure 48; enhancements between 1st- and 3rd-iteration are colored).

Figure 48 Test Phase

The chatbot testing 28  encompasses both user and functional tests, as well as technical tests (Winkler

et al. 2020b). For the former, the acceptance for the system among future users should be

determined 28.1 . In addition, the user interface and the resulting users’ experience should be subjected

to testing 28.2 . Concerning this, previous studies already applied common metrics, like the User

Experience Questionnaire, Chatbot Usability Questionnaire, or the System Usability Scale, like in

HOLMES ET AL. (2019) or MEYER VON WOLFF ET AL. (2020d). Some reviews for possible chatbot

evaluations are already existent (Hobert 2019a; Maroengsit et al. 2019). Also, the fulfillment of the

objectives and business requirements must be checked 28.3 . From a technical perspective, the natural

language processing capabilities 28.4  and the technical requirements 28.5  must be assessed to

identify adjustments. In addition, it was emphasized during the workshops that access to the chatbot

should be made available as early as possible for selected user groups so that their feedback can be

considered as soon as possible 29 . An indication notice about the current state of development is

hereby necessary, e.g., alpha or beta version. By bringing the test and assessment results together 30 ,
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it can be checked if the current instantiation complies with the specifications and can be released for

productive operation. Depending on the results, the next phase starts or the chatbot must be revised.

7.4.4 Operation Phase

After testing, the chatbot operation begins. Therefore, organizational measures must be taken to

successfully operate the chatbot, and continuous technical adaption is necessary to ensure error-free

operation (see Figure 49; enhancements between 1st- and 3rd-iteration are colored).

Figure 49 Operation Phase

After the “Go Live” 31 , on the one hand, organizational issues must be taken into account. Especially,

change management is necessary 32  to promote awareness for the new system, and to demonstrate

and show the added value generated by the new chatbot system. In addition, training should be offered

to future users to get to know the system and how to use it. This can also be done by HowTo’s or help

pages in the system. Further, the existing channels and the chatbot’s capabilities should be compared.

At least, during the transition, they should be maintained in parallel 33 . If the chatbot replaces existing

channels, enterprises should consider switching off the alternative channels 33.1  to free up resources

that can be used elsewhere 33.2 . Otherwise, permanent operation of the chatbot and the other

channels seems the only viable option 33.3 . In addition, enterprises must build up organizational

structures for chatbots’ maintenance, while also appointing someone who is responsible 34 . The

responsible team should also go through training for chatbot care and maintenance. From the technical

perspective, it is necessary to continuously care and maintain the chatbot 37  (Winkler et al. 2020b).

Accordingly, the chatbot usage and the chatbot dialogs have to be evaluated regularly 38 . Based on

these evaluations, which can also include aspects from the test phase, existing problem sources or

errors are to be identified 39 . According to them, it could be necessary to (a) retrain the NLP algorithm

for a better speech understanding, (b) adjust the knowledge base or the underlying process, so that the
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chatbot learns the missing answers or perform activities, or (c) update the chatbot from a technical

perspective to fix bugs and errors. Regardless of the case, this entire process, starting at 38 , must be

carried out regularly and, above all, promptly 40 . Otherwise, there is a risk that users will quickly stop

using the chatbot because it does not help them, or functionalities are not carried out, e.g., due to a lack

of natural language understanding. In addition, adjustments and updates made should be

communicated with the users to make improvements visible 41 . For the last step, our workshop

participants noted that the chatbot operation must be measured and evaluated from a long-term

perspective 36 . In doing so, the real added value can be identified and the achievement of the initial

objectives 1-3  can be measured. Depending on this, continuous operation is possible. However, also

further promotion of the chatbot could be necessary, as well as setbacks or necessary adoptions up to

a stop of the project. Nonetheless, also new chatbot projects can be identified as well as possible

extensions to the current.

7.5 Discussion and Conclusion

Based on a Design Science Research approach (Hevner et al. 2004; Hevner 2007), we surveyed the

applicability of scientific results and developed a comprehensive structured procedure model as a

guideline for chatbot projects in enterprises.

First, we show that for many individual tasks regarding chatbot projects existing research can be applied.

However, this research mostly addresses design research and corresponding requirements, their

evaluations, as well as studies for anthropomorphism. To make those research results applicable in

practice, practice-focused approaches are needed. Especially, chatbot project-related research is

missing, e.g., project organization, sourcing, or operation. Nonetheless, comprehensive reviews are
existent on which one can build as a starting point (e.g., Bavaresco et al. 2020; Diederich et al. 2022;

Feng/Buxmann 2020; Lewandowski et al. 2021; Meyer von Wolff et al. 2019a).

Secondly, we show that chatbot projects should be aligned alongside the four phases planning,
developing, testing, and operating while performing up to 41 tasks (see Figure 46-Figure 49). To allow

flexibility and dynamic also some iterations or step-backs are necessary, e.g., if adjustments must be

made. By evaluating the procedure model twice, the findings could be verified. We could show that the

prior process-oriented research approaches (Schuetzler et al. 2021; Winkler et al. 2020b), cover

important aspects within projects, but we could incorporate them into a comprehensive procedure model

that now maps the entire chatbots’ lifecycle. However, we propose a sequential order, due to better

readability and simplification of the presentation in this contribution. Nevertheless, this does not mean

that the order is rigid. Rather, it is also possible to deviate from the sequence or to have several tasks
in parallel, than shown by us. In doing so, each willing company can use and adapt the model depending

on its own characteristics and resources. However, it is important that at the end of a phase all steps of

the phase have been completed and that a result has been determined for each of them. Otherwise,

steps might be forgotten or decisions are made that cannot be reversed later. In this project, we

deliberately did not define the actual development. This makes the resulting procedure model

independent of future technological improvements. Furthermore, depending on the enterprise or the
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development experience, for example, SCRUM or other forms of development procedures may be

conceivable here. Hence, typical software development procedures can be applied and the respective

enterprise can choose where they themselves have the most knowledge. Necessary training or learning

of new procedures can be avoided. Nevertheless, critical concerns can be raised about the necessity of

a specific procedure model for developing enterprise chatbots. We argue that chatbots differ

substantially from classic systems, especially through the use of AI and NLP. There are new steps that
do not have to be taken into account in classic IT-systems, e.g., continuous training or knowledge

provision. Especially, here a linkage of existing research seems essential, as chatbots are still an

emerging technology. Therefore, our procedure model is a design contribution in terms of a process

artifact on how to transfer established chatbot knowledge into a company for practical usage.

Despite our results, there exist some limitations to be noted. First, our results rely mostly on scientific

research and our own chatbot project experience. However, as we evaluated and enhanced our model

twice, we expect it to be of high accuracy. In particular, the number of changes decreased between the

iterations. Second, as the study mainly involved researchers, it is possible that practice-related aspects

were overlooked or given less consideration. Thus, to measure the actual practicality, our proposed

procedure model should be used for actual enterprise chatbot projects as a guideline. Consequently, a
case study can be conducted to generalize our findings.

In conclusion, we contribute to both practice and research. Chatbot project managers can utilize the

results to plan chatbot projects and ensure that no steps are forgotten and important decisions are made.
The project can be easier communicated to stakeholders, management, or inside the team/department.

Also, as we align corresponding research, they are easier to apply and the existing research can be

considered in a targeted manner. Chabot programmers gain insight into design recommendations and

configurations and can actively incorporate them into their developments. They can also more easily

plan and finalize their development steps. For chatbot researchers, we could provide a basis for future

chatbot studies and show an approach to make chatbot-related research usable. Further, we highlight

topics that are relevant for enterprise chatbot research.
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4 Conclusion

In this last chapter, the results of the cumulative thesis concerning the overarching research aim are

summarized and critically discussed (see Figure 50).

Introduction

Foundations

Conclusion
Summary of the Results Implications Limitations Outlook

Conducted Research Studies

Figure 50 Structure of Chapter 4

In Section 4.1, the results of the overall thesis are presented by answering the derived three meta

research questions as described in the introduction (see Section 1.2). In addition, the results are briefly
outlined in the form of central findings that were derived from the conducted studies concerning the three

research complexes.

Section 4.2 summarizes the implications of the thesis as derivable from the results of the research

questions. In doing so, it is shown how science and practice can build upon the results.

In Section 4.3, the limitations of the thesis based on the seven conducted research studies are
described, and respective required research approaches are briefly outlined.

Lastly, in Section 4.4, an outlook on possible future studies is given, as well as starting points for further
research based on the results of this thesis.
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4.1 Summary of the Results

The thesis contributes to the research on the application and utilization of chatbots at digital workplaces

in a business context with a holistically and scientifically-founded basis comprised of scientific research,

practice perspective, design-oriented studies, and a procedure model to guide chatbot projects. In doing

so, the methodological pluralism of business informatics is used. The results follow the information

system science perspective and are presented with high practical relevance for utilization in a corporate
context. Thus, the intended contributions to science and practice were achieved (see Table 4).

In the following, the findings of the thesis are outlined. For this purpose, the meta research questions

(see Section 1.2) are answered based on the seven conducted research studies of Section 3.
Section 4.1 is arranged on the three research complexes, and the corresponding research questions

are answered. Therefore, Section 4.1.1 discusses the findings of research complex A, Section 4.1.2

discusses the results of research complex B, and Section 4.1.3 discusses the results of research

complex C.

4.1.1 How Do Science and Practice Contribute to the Application of Chatbots at the Digital
Workplace?

Research complex A dealt with the state of the art and practice of chatbot application at the digital
workplace. In doing so, a solid and well-established fundamental basis for further studies of the

overarching research project was created by three research studies. First, a comprehensive literature

review of the scientific knowledge base on chatbot research according to COOPER (1988), FETTKE

(2006), and WEBSTER/WATSON (2002) was conducted to survey the state of the art (Study I) (Meyer von

Wolff et al. 2019a). Second, an explorative cross-section interview study with domain experts was

carried out according to DÖRING/BORTZ (2016), MYERS (2013), and WIESCHE ET AL. (2017) to get in-depth

insights from the actual practice perspective from businesses (Study II and Study III) (Meyer von Wolff

et al. 2020a; Meyer von Wolff et al. 2021b).

Figure 51 Central Findings of Research Complex A
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Study I

Study II

Study III

CF1
Chatbot research continues to be a very active and relevant field of
research. However, research gaps and research needs are still existing,
especially in the context of the workplace or business context.

CF2

By enabling the chatbots’ capabilities of capturing information, guiding
and executing processes, as well as providing information, business
tasks in terms of support, human resources, purchase and sales,
maintenance, self-service, education and training, as well as knowledge
and information management can be supported and conducted at the
digital workplace by chatbots.

Several technical, organizational, individual, and environmental factors
have a positive or negative influence on the adoption of chatbots at the
digital workplace. Consequently, it is important to address the existing
challenges in these dimensions in order to make the introduction and
operation of the chatbot successful.

CF4

By the application of chatbots at the digital workplace various objectives
can be followed, whereby, especially, the single access point to
systems and data sources, an automation of tasks or processes, as
well as 24/7 availability are the main factors of an chatbot application
that in turn lead to further mid-level and indirect objectives.

CF3



174 Conclusion

In doing so, the three studies address the meta research question of how science and practice can

contribute to the application of chatbots at digital workplaces [MRQ1]. This was refined by four sub-meta

research questions to be able to address the individual sub-areas (see Table 1). The three studies reveal
four central findings (CFi) for research complex A that are described in the following along with the four

sub-meta research questions (see Figure 51).

MRQ1.1 What is the state of the art on chatbots for digital workplaces?

The first question addresses the current state of the art [MRQ1.1], which is mainly answered by Study I

(Meyer von Wolff et al. 2019a) (see Section 3A1). However, the related research sections of the other

research studies (see Section 3) also indirectly contribute to the question. Basically, the state of the art

can be divided into application area-oriented and user-focused research. It was shown that in terms of
application areas five domains are topics of research (see Table 11). In particular, customer support

with chatbots at the digital workplace and information acquisition tasks have been extensively

researched (Meyer von Wolff et al. 2019a). Little to no research exists on self-service, education and

training, and collaborative work. The results reveal that chatbot research primarily focuses on the

customer perspective or the customer touchpoints. The internal activities at the digital workplace, which

is the actual focus of the thesis, are described only slightly and rather indirectly. Consequently, typical

work tasks or business processes that go beyond simple question answering and information acquisition

have virtually not been investigated, even though researchers mention the possibility of chatbots in these

areas. This is one of the significant research gaps in the current research base and one starting point

for the further studies of the thesis. In addition, in terms of the design contributions of the application

area-oriented research (see Table 12), it was found that concepts and prototypes already exist, some
of which have corresponding evaluations. However, on the downside, less to no research has

established design requirements or design principles at the time of the review (Meyer von Wolff et al.

2019a). Also, in terms of self-service and collaborative work, which are typical workplace tasks, no

design contributions were identified, indicating a further research gap. Additionally, the related research

section of the newer research studies conducted, especially Study II (Meyer von Wolff et al. 2020a) and

Study VI (Meyer von Wolff et al. Forthcoming), pointed out contributions to research question MRQ1.1.

It was shown that in addition to the research on application areas, the humanness and anthropomorphic
design of chatbots, as well as trust and other user-related research are other important research topics

in the scientific community. Furthermore, some research overviews in terms of literature reviews and

generalizations of findings, e.g., design recommendations or use cases, exist. Overall, as shown in

MEYER VON WOLFF ET AL. (2019a) and somewhat in the other six conducted research studies, the

research domain for chatbots is still growing, and many research contributions have been published so

far. Consequently, a large research base exists, and the results are viable for reuse in future chatbot

research in the business workplace domain. However, they often need to be transferred to the respective

research aim. Nonetheless, especially for the application at digital workplaces and for workplace tasks,
research gaps still exist. Therefore, open research questions were formulated targeting both behavioral

and design science (see Table 13), e.g., application areas, supporting or inhibiting factors, design

principles for business chatbots, and the benefits of chatbots (Meyer von Wolff et al. 2019a). As a result,

these questions influenced and guided the other conducted research studies.
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MRQ1.2 Which application areas are viable for chatbots at digital workplaces?

Furthermore, the second subject area examined viable application areas for chatbots at digital

workplaces [MRQ1.2]. Based on both MEYER VON WOLFF ET AL. (2019a) (Study I) and MEYER VON WOLFF

ET AL. (2020a) (Study II), three usages and seven application areas were identified. The studies revealed
that chatbots provide the usages of information capture [U1] and provision [U3, P1], as well as execution

of processes [U2, P2] (see Table 11, and Table 18-Table 20). Particularly, information provision or

search of information with chatbots [U3, P1] turned out to be the most relevant role for chatbots at digital

workplaces. In doing so, users ask the chatbot about information needs, and the chatbot delivers the
information. Research on this already exists, as shown in MRQ1.1. Additionally, conducting processes

with chatbots [U2, P2] was identified in the literature and mentioned by the experts. However, in contrast

to information acquisition, this task remains rather theoretical as only a few contributions address this
topic, and it was mostly mentioned in the interviews. Accordingly, this was the main driver for Study VI

(Meyer von Wolff et al. Forthcoming). In addition to the usages, seven application areas were identified
in the two studies that can be categorized as divisional, i.e., support [A1], human resources [A2],

purchase and sales [A3], maintenance [A4], and cross-divisional, i.e., self-service [A5], education and

training [A6], and knowledge and information management [A7] (see Table 21-Table 22). Internal or

external support [A1] and (employee) self-service [A5] in particular seem to be the most relevant

application scenarios at digital workplaces according to the respective mentions. Nonetheless, all
application areas could be relevant depending on the respective aims of a company. The results also
indicate that in the case of support [A1], almost only information provision [U3] is necessary, whereas in

self-service [A5] all determined chatbot tasks [U1-3] are relevant (see Table 21-Table 22). Based on this

knowledge, in Study IV, Study V, and Study VI the application scenarios information acquisition (Meyer

von Wolff et al. 2020b), IT-support (Meyer von Wolff et al. 2020d), and self-service (Meyer von Wolff et

al. Forthcoming) were verified as viable for chatbots at digital workplaces. To sum up, seven possible

application areas were identified on which research and practice can build when planning to develop a

chatbot. However, only for information acquisition tasks, especially for the support area, research is
available, resulting in the research relevance of business tasks and processes, for example, in

self-service or training scenarios.

MRQ1.3 Which objectives are associated with a chatbot application at digital workplaces?

Furthermore, the objectives of chatbot applications were surveyed [MRQ1.3]. Grounding on Study I

(Meyer von Wolff et al. 2019a) and Study II (Meyer von Wolff et al. 2020a), several objectives were

determined. Based on the literature review (Study I), six objectives [O1-O6] (see Table 11) were

identified (see Section 3A1.4.4) that were extended and refined by Study II to a total of 15 objectives
concerning chatbot initiatives (see Table 23-Table 25) (see Section 3A2.4.4). Additionally, the

relationships among the objectives were derived to show interdependencies and benefit chains. In doing

so, the objectives were further divided into direct objectives, mid-level objectives, and indirect objectives,

depending on how they were influenced/addressed by the chatbot (see Figure 17) (Meyer von Wolff et
al. 2020a). Aspects such as single point of access to (enterprise) systems or databases [O1], the

automation of tasks or processes [O2], and 24/7 availability of services [O3] are the direct reasons for
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chatbot projects (see Section 3A2.4.4). Objectives such as reducing time expenditure [O10], relieve of

workload for employees [O8], and the modernization of work [O4] tend to represent mid-level impacts

and cannot be addressed directly. At the indirect level of objectives, topics such as reduction of

costs [O15], increase of productivity [O14], and improvement of work quality [O12] were identified. Notably,

many of the actual drivers of chatbot projects as stated in the introduction (see Section 1.1, and the

introduction sections of the conducted research studies) can be addressed but often only as a
consequence of other objectives. Thus, the success of the entire chatbot project is almost always

dependent on the interplay between all objectives. In terms of the mention frequencies and despite the
influence level, reduction of time expenditure [O10], reduction of costs [O15], relief of workload [O8], single

access point to resources [O1], and automation [O2] are the main objectives for chatbot applications at

the digital workplace (see Table 23-Table 25). Overall, a comprehensive overview of objectives could

be derived from the state of the art and practice that could be used to clarify whether targeted objectives

are possible or to show what influences a chatbot application can have at the digital workplace.

MRQ1.4 Which constraints exist for the application of chatbots at digital workplaces?

The last aspect of the state of the art and practice targets the constraints and influencing factors of the

application of chatbots at the digital workplace [MRQ1.4]. Therefore, in Study III the influencing factors

and challenges of a chatbot application were surveyed (Meyer von Wolff et al. 2021b). The
Technology-Organizational-Individual-Environmental framework (Awa et al. 2017; Rosli et al. 2012), an

adaption of the well-known Technology-Organization-Environmental framework (DePietro et al. 1990),

was used for categorization to point out the influencing categories. A total of 11 influencing factors

according to the four framework dimensions and respective 36 challenges that have to be addressed
during chatbot projects were identified (see Section 3A3.4) (Meyer von Wolff et al. 2021b). In terms of
influencing factors, the employees [FI1], the law situation [FE2], the introduction of chatbots [FO1], and

the functional scope [FT2] mainly influence the application of chatbots at the digital workplace (see

Figure 20). However, as identified by the mentions, the organizational influencing factors in particular

have a great impact, followed by the individual ones (see Table 32). In terms of challenges, a slightly
different result was achieved. Ensuring data protection [CE2.1], acceptance problems [CI1.2], extensive

maintenance efforts [CO2.1], and missing benefits [CO1.2] are the most mentioned challenges that

should be addressed (see Table 28-Table 31). From the perspective of the dimensions, the

environmental challenges are critically followed by the individual ones, as determined by the mentions

(see Table 32). To sum up, several challenges and influencing factors were identified, on which future

studies can build and which practitioners should consider during the project duration. Additionally, it is

notable that many classic IT influencing factors or challenges also apply to chatbots at digital

workplaces, such as data protection, acceptance problems, and maintenance effort. Furthermore, our

results indicate that organizational and environmental factors in particular influence chatbot applications,

and environmental and individual challenges are critical for chatbots at digital workplaces.
Consequently, it was shown that despite chatbots being a (new) technology, mostly the non-technical

aspects influence the chatbot adoption in businesses.
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4.1.2 How Should Chatbots in the Business Context be Designed?

The second research complex B addresses the design of chatbot applications for the digital workplace.

Based on three studies, a design-oriented foundation was built by taking into account the requirements

for chatbots, their implementation, and evaluation of potential impacts. First, a quantitative questionnaire

study on requirements for information acquisition chatbots was conducted (Study IV) (Meyer von Wolff

et al. 2020b). Second, a case study on the users’ perspective of IT-support chatbots was carried out by
giving users access to a respective chatbot and evaluating their opinion (Study V) (Meyer von Wolff et
al. 2020d). Third, to examine the application for business processes, a Design Science Research study

according to HEVNER ET AL. (2004), HEVNER (2007), and GREGOR/HEVNER (2013) was performed to

design and evaluate a process-based chatbot (Study VI) (Meyer von Wolff et al. Forthcoming).

Central findings of the thesis
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CF5

When developing and designing chatbots for the digital workplace, it
should be ensured that they provide a natural language user interface,
a goal-oriented process guidance, an individualization to the user,
several context-dependent input options, an integrated help function, as
well as error handling. These general requirements must be adapted
according to the respective use case and company.

CF6

Chatbots applied for usual workplace tasks or processes in terms of
information acquisition, business processes or business forms achieve
high user experience ratings, also in comparison to current business
systems.

Chatbots can be applied for IT-support, information acquisition and
business processes. For the latter, they offer a turnaround time that is
comparable to previous solutions, whereby this is not dependent on it
affinity and experience. In addition, the error probability in business
processes is decreased with chatbots.

CF8

Users are pleased with the use of chatbots for business and work-
relevant task and perceive a quite high user experience. In addition,
they would more likely use the chatbot in the future when they have the
posibility to do so.

CF7

Figure 52 Central Findings of Research Complex B

The studies address the meta research question on how chatbots in the business context should be

designed [MRQ2]. They also answer the four refined sub-meta research questions of research

complex B (see Table 2) and provide four central findings that are outlined in the following according to

the sub-meta research questions (see Figure 52).

MRQ2.1 Which design requirements exist for chatbots at digital workplaces?

To provide insights into how to design business chatbots, three studies examined the necessary design

requirements for the digital workplace [MRQ2.1]. First, Study IV pointed out requirements for information

acquisition chatbots (see Section 3B4.4) (Meyer von Wolff et al. 2020b), which was an identified

research gap according to the state of the art [MRQ1.1]. It was shown that chatbots should provide fast

answers and solutions to questions, and should be available 24/7 independent of human resources (see

Figure 24). Platform independence was also demonstrated as relevant for workplace chatbots, as many

potential platforms from which the chatbot should be useable are mentioned (see Figure 25). Last, by
surveying potential topics and questions (see Figure 26), two further conclusions were derived. User

surveys are viable for creating a chatbot knowledge base, and, more important, users have high

expectations regarding the scope of a chatbots’ knowledge or expect chatbots to be able to answer
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many different questions. Therefore, the knowledge base is critical for the design and should be as

focused as possible concerning the use case to reduce content problems. At the same time, however,

the knowledge base should be as comprehensive as possible to cover almost all the questions and

demands of the respective use case. Second, in Study V it was shown that for the design of chatbots,

visualization and control elements in terms of pictures, text formatting, or buttons seem viable (see

Section 3B5.6) (Meyer von Wolff et al. 2020d). In particular, the more visualization was used the better
the chatbot was perceived (see Figure 31). Additionally, the chatbot was developed using a finite state

machine, demonstrating the capability of this form of functional implementation. The chatbot can adapt

itself to the user and their inputs, allowing a more dynamic procedure. Last, the relevance of the

language understanding was emphasized for useable chatbot instantiations, and significant attention

should be paid to this. Third, to comprehensively answer the sub-meta research question, in Study VI

process-based chatbots for digital workplaces were surveyed by bringing previous results together and

deriving design principles (Meyer von Wolff et al. Forthcoming). Therefore, based on user stories, a

process analysis, and the current knowledge on designing chatbots, 22 requirements for process-based
chatbots were derived (see Table 36). The requirements were transferred into six generalizable design

principles formalized according to GREGOR ET AL. (2020) (see Table 37). Accordingly, process-based
chatbots should encompass a natural language user interface [DP1], process guidance [DP2],

individualized adaptation [DP3], context-dependent input options [DP4], an integrated

help-function [DP5], and automated error checking [DP6] (see Section 3B6.4). The design principles

were confirmed as viable in the evaluation as well (see Figure 41). As the requirements and therefore

the design principles were also partly based on general (business) chatbots, e.g., for information
acquisition or learning, the derived design principles could also be considered when developing only

information acquisition chatbots for digital workplaces. In this case, more attention should be paid to the

user interface, the input options, and the help function instead of the process guidance and the

adaptation. To sum up, the derived design principles cannot only be used for process-based chatbots

but rather for business chatbots in general. Consequently, the design principles of Study VI provide a

solid starting base for developing business chatbots in general and for process-based chatbots in

specific and summarize the design recommendations of research complex B concerning MRQ2.1.

MRQ2.2 How do users assess the application of chatbots at digital workplaces?

As the users’ perspective is critical for the successful adoption and continuous use of a chatbot, this

subject was surveyed by the second sub-meta research question of research complex B [MRQ2.2]. In

particular, Study V and Study VI contributed to the research question (Meyer von Wolff et al.

Forthcoming; Meyer von Wolff et al. 2020d). Study V shows that users are quite satisfied with IT-support

chatbots and were able to complete the given tasks (see Figure 31) (see Section 3B5.6) (Meyer von

Wolff et al. 2020d). Additionally, the users rated the chatbot better the more visualization elements were

used, depending on the three evaluation cases. From the overall user experience perspective (see
Figure 32), the participants rated the chatbot for the IT-support task quite good, based on the User

Experience Questionnaire (Laugwitz et al. 2008). The same result was achieved for process-based

chatbots at the digital workplace in Study VI (Meyer von Wolff et al. Forthcoming). In this study, the

overall user experience of the chatbot was also rated quite high (see Figure 40) (see Section 3B6.5.3).
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Interestingly, in both Study V and Study VI the user experience ratings for perspicuity and efficiency

were rated best among the measured constructs. This indicates that both information acquisition and

self-service chatbots are easy to learn and to understand for the users and enable the information

acquisition or the execution of processes without unnecessary effort. Consequently, the results confirm

that users agree with the basic idea of chatbots; instead of searching for information themselves,

chatbots can provide a single answer or guide users through a process while offering good usability.
Study IV partly confirmed this user expectation and more interestingly showed that users rate the

usefulness higher the more often they have used chatbots (see Figure 27) (see Section 3B4.4.4) (Meyer

von Wolff et al. 2020b), which also indicates a positive assessment of the chatbot idea from the users’

perspective. To sum up, all the studies revealed that users are quite pleased with the user experience

of chatbots for typical workplace tasks, such as information acquisition or business processes.

Furthermore, Study V implicitly measured users’ satisfaction and thus possible future usage. Notably,

the users would tend to use the chatbot again in the future when they need IT-support (see Section

3B5.6.1) (Meyer von Wolff et al. 2020d). Accordingly, the users seem to be largely satisfied with the
experience and liked the chatbot system. In contrast to Study V, Study VI explicitly considered users’

acceptance of chatbots. The previous findings were confirmed (see Section 3B6.5.3) (Meyer von Wolff
et al. Forthcoming). Based on the Technology Acceptance Model (Davis 1993) and the Information

System Success Model (DeLone/McLean 2003) it was shown that users rate information quality, service

quality, perceived usefulness, perceived ease of use, behavioral intention to use, and user satisfaction

quite high (see Figure 42). Thus, the results confirm the assumption that there is general acceptance of

chatbots. The results also confirm that future usage by employees can be assumed. Additionally, based
on a derivable measurement model it was shown that usefulness has a greater impact on usage than

user experience (see Figure 42). Consequently, attention should be paid to the particular business task

to be executed and its implementation. To sum up, the conducted studies demonstrated there is user

acceptance and that users are willing to use chatbots in their daily work if such systems are available.

Therefore, the risk of developing a system that will not be used is rather low. Accordingly, it was shown

that chatbots’ usability is better perceived than that of classic enterprise systems, that there is user

acceptance of chatbots, and that using chatbots leads to high user satisfaction (see Section 3B6.6)

(Meyer von Wolff et al. Forthcoming). However, on the downside, in the experts’ interviews in Study VI,
there was criticism regarding power user scenarios where a chatbot might hinder a user, thus possibly

resulting in a negative assessment. Consequently, it seems best to give users in such situations the

choice of system for the respective task so as not to hinder them.

MRQ2.3 What is the business value of chatbots at digital workplaces?

To examine the business or organizational perspective of the chatbot system, it was surveyed which

business value can be achieved [MRQ2.3]. Based on the two chatbot instantiations of Study V and

Study VI, it was shown that chatbots can be used for IT-support tasks (Meyer von Wolff et al. 2020d)
and for business processes (Meyer von Wolff et al. Forthcoming). However, a more focused

consideration of the business value was made in Study VI (see Section 3B6.5.4). In doing so, two

findings were revealed. First, the evaluation points out that chatbots are time-wise comparable to current

business systems (see Figure 43). The lead time for the chatbot was equal or even faster than with the
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current business form. In addition, the chatbot’s lead time was nearly independent of the users’ IT-affinity

and process experience. Thus, users can conduct a business process on their own without previous

training. This was even mentioned in Study V, as users rate IT-support chatbots faster compared to the

current IT-support solutions (see Section 3B5.6.1). Second, the results of Study VI show that with the

chatbot system the risk of faulty processes, such as missing or erroneous inputs, can be reduced and

process interruptions or cancellations can be avoided (see Table 40). Consequently, the tasks are
probably clearer with the chatbot because the users only needed to answer questions and could receive

targeted assistance if they had any issues. However, on the downside, the chatbot increased the rate

of false-positive process results, such as errors that can only be found manually or with great effort.

Thus, the results show that even if a chatbot is used for business processes, human work is still needed

to control, check, and verify process results. To sum up, chatbots are capable of providing business

processes that can be used without previous training and can reduce the error probability in terms of

wrong or missing inputs. However, in the interviews in Study VI it was mentioned that the effort

necessary to create a business chatbot should not be underestimated (see Section 3B6.6) (Meyer von
Wolff et al. Forthcoming). Even if initial prototypes can be created quickly and with little effort, continuous

and costly care and maintenance are required to address problems promptly and correct errors or gaps

in the chatbot’s knowledge base. Therefore, the costs of chatbots often increase with the runtime and

are often set too low at the beginning. Companies should be aware of this and should be willing to use

chatbots as a means of improving work quality, even though chatbots may not make a monetary

contribution or reduce costs.

MRQ2.4 How to generalize the design knowledge?

Lastly, regarding research complex B, the generalization of the gathered design knowledge was

intended [MRQ2.4]. Study VI made the main contribution of answering this sub-meta research question
(Meyer von Wolff et al. Forthcoming). In doing so, a Nascent Design Theory according to GREGOR/JONES

(2007) was derived that includes the components: purpose and scope, constructs, principles of form

and function, artifact mutability, testable propositions, justificatory knowledge, and principles of

implementation (see Table 41) (see Section 3B6.7). Thus, applying the theory, especially by using the

constructs, design principles, and artifact mutability, other chatbots independent of a respective
company or business use case can be developed. Therefore, it is necessary to derive individual design

requirements for the given use case based on the theory to implement one’s own chatbot. Consequently,

the development of various process-based chatbots in specific and business chatbots in general is

possible. In addition, the derived design propositions based on the results of Study VI can be used to

assess the possible impacts of a chatbot application at the digital workplace and to evaluate chatbots.

Furthermore, the design principles can be reused by researchers in future studies and can be verified

using the derived testable propositions.

4.1.3 How Can Practice be Supported Purposefully in Chatbot Projects?

In research complex C, the targeted practice support in chatbot projects was addressed. For this

purpose, previous scientific findings should be made available in a form that they can be (re-)used during
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the complete lifecycle of chatbots. Therefore, a Design Science Research study with three iterations

according to HEVNER ET AL. (2004) and HEVNER (2007) was performed. In doing so, a procedure model

for chatbot projects was created that can be used to guide chatbot projects in

businesses (Study VII) (Meyer von Wolff et al. 2022a).

Figure 53 Central Findings of Research Complex C

The study addressed the meta research question on how practice can be supported in chatbot

projects [MRQ3]. The research question was further refined by two sub-meta research questions

addressing the respective subject areas relevant for research complex C (see Table 3). Study VII
provided one central finding based on the chatbot’s procedure model, which is discussed in the following

based on the two sub-meta research questions (see Figure 53).

MRQ3.1 How can scientific results be used to guide chatbot projects in businesses?

First, it was necessary to examine how existing scientific results can be used to guide chatbot

projects [MRQ3.1]. Therefore, existing scientific research contributions must be identified that are viable

for usage by practitioners during chatbot projects. Study VII discusses existing research that is suitable

for this (see Section 3C7.4) (Meyer von Wolff et al. 2022a). To apply the scientific results in practice,
the contributions relevant for the given task should be considered in detail. To that end, the procedure

model highlights the individual tasks and the corresponding contributions. Practitioners can use the

given research results for the respective task, for example, to define the use case or clarify how the

chatbot should be designed. As Study VII in a sense summarizes the previous findings, the six studies

can be used to demonstrate how scientific results can be used for chatbot projects in businesses. Study I

(Meyer von Wolff et al. 2019a) and Study II (Meyer von Wolff et al. 2020a) can be used for identifying

and determining the use case, for example, support, self-service, or information management (see

Section 3A1.4.2 or Section 3A2.4.3). In addition, both studies outline possible objectives of the project,
such as automation, 24/7 availability, and quality of work improvement (see Section 3A1.4.4 or 3A2.4.4).

Additionally, Study III indicates possible challenges during chatbot projects, such as acceptance

problems, data security, and integration into the enterprise landscape, that can be taken into account

accordingly by planning and undertaking countermeasures (see Section 3A3.4) (Meyer von Wolff et al.
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Basically, chatbot projects can be aligned with typical software
development procedures and run through the phases of planning,
development, testing, and introduction where different project tasks are
conducted. However, further chatbot-specific steps must be taken into
account, whereby the previous research of the community can provide
targeted support.
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2021b). Furthermore, the design-oriented research studies (Study IV, Study V, and Study VI) outline

design recommendations and principles that can be reused and adapted to a new or different chatbot

application (Meyer von Wolff et al. Forthcoming; Meyer von Wolff et al. 2020b; Meyer von Wolff et al.

2020d). They also provide examples of how to design a chatbot or how a chatbot may look graphically

(e.g., see Section 3B5.5 or Section 3B6.4). Last, Study V and Study VI discuss how chatbots can be

evaluated from the viewpoint of users and business, for example, user experience surveys, acceptance
measures, and log analysis, and show anticipated effects (see Section 3B5.6 or Section 3B6.5).

MRQ3.2 How should practice-oriented chatbot projects in businesses be structured?

Second, the thesis contributed by proposing a structured procedure model to guide chatbot projects in

businesses [MRQ3.2]. According to Study VII, chatbot projects run through four phases, namely
planning phase, development phase, test phase, and operation phase (see Figure 46-Figure 49) (see

Section 3C7.4) (Meyer von Wolff et al. 2022a). In these four phases, up to 41 tasks are carried out, and

setbacks or iterations are also possible, allowing a more dynamic approach. Consequently, it was shown
that chatbots comply with typical procedure models of software development, such as SCRUM and the

waterfall model. Thus, those typical or traditional approaches can also be applied in practice when rolling

out chatbots. However, in this case, according to Study VII, chatbot-specific tasks must be considered,
such as selection of the NLP algorithm or chatbot framework, creation of the natural language

knowledge base, defining the chatbot’s persona, and timely and regular maintenance of the chatbot. To

sum up, to successfully conduct chatbot projects it is important that all phases and the necessary steps

of each phase have been completed and that a result has been determined for each of them. Otherwise,

steps might be forgotten or decisions were made that cannot be reversed later.

4.2 Implications

The findings of the thesis not only answer the research questions that guided the individual studies, but

implications for science and practice can also be derived accordingly. In the following, the implications
of the thesis and those that were hinted at in the respective research studies are briefly outlined.

4.2.1 Implications for Science

In terms of explanatory research, the state of the art of chatbots at digital workplaces was derived, and

thus the research field could be systematized. By outlining critical research gaps, interesting starting

points for future research studies were determined, for example, in the form of open behavioral and

design-oriented research questions (see Study I). The open questions were partially answered by the

conducted research studies but still offer research potential for future studies. Additionally, regarding
the identified application areas and possible usages (see Study I and Study II), viable chatbot

instantiations at the digital workplace are outlined and, therefore, starting points for future chatbot

research were shown. In particular, the less considered application areas seem to be interesting for

future studies, such as workplace education or self-service processes, which the thesis hinted at

already. The same can be concluded about the objectives, as they indicate what can be expected from
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a chatbot operation (see Study I and Study II). Consequently, they can be used for including them in

questionnaires, measurement items, or theories relevant for chatbot applications at the digital

workplace. Influencing factors and challenges for chatbots at the digital workplace were also

identified (see Study III). Notably, the thesis shows that organizational or management topics, in

particular, should be examined in future research, as indicated by the influencing factors and challenges.

These topics have been given less consideration to date, and the thesis points out the importance of
the factors for chatbot adoption.

Furthermore, in terms of design-oriented research, the thesis outlines design contributions on how
chatbots could be designed and implemented at the digital workplace, i.e., for information acquisition,

IT-support, and business processes (see Study IV, Study V, and Study VI). In particular, the generalized

design principles should be considered in further design studies in order to develop business chatbots

in general and process-based chatbots specifically (see Study VI). Consequently, the developed
Nascent Design Theory according to GREGOR/JONES (2007) should be incorporated in future research

when developing chatbots for the business workplace, as generalized recommendations are described

and suggestions for verification are given. The developed theory in Study VII represents thereby a

scientific design research contribution of level two according to GREGOR/HEVNER (2013). Additionally,
the thesis outlines methods on how chatbots can be evaluated (see Study V and Study VI). It was shown

that existing and well-established approaches such as acceptance measurements, IT-affinity, and user

experience are also viable for chatbot evaluations. Thus, future evaluation studies in chatbot research

can be optimized by, for example, incorporating the questionnaires or theories used in the thesis.

Consequently, by applying the presented methods, that is, questionnaires, constructs, and theories,

future studies can compare their results to those of this thesis. Last, by presenting a procedure model

based on the existing scientific research on chatbot applications, two further implications are provided

(see Study VI). First, a basis for future studies is provided by showing necessary aspects for the chatbot
lifecycle, which can also represent interesting research aspects. Second, a new way of how scientific

results can be made available and useable by practitioners is provided in the form of a procedure model.

This approach, even if applied for chatbots in this thesis, can easily be adopted for other research

projects whenever it is necessary to make results available in a form that they can be applied in practice.

Overall, from the science perspective, the application of chatbots at digital workplaces was examined

comprehensively. Relevant topics and subjects for enterprise chatbot research were highlighted on

which future studies can build or which can be included in future studies.

4.2.2 Implications for Practice

In terms of practice, the thesis provides plenty of motivation emphasizing the potential of using chatbots

at the digital workplace in the business context. Practitioners or companies can rely on the thesis and
the described studies if they need scientifically-based information on the adoption of chatbots.

From an organizational perspective, application areas at the digital workplace are discussed in the
conducted studies (see Study I and Study II), which can be used when planning a chatbot project. In

addition, chatbot functionalities in the form of usages are outlined (see Study II), which can be applied
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for decision support in determining the desired chatbot functionalities. Therefore, the thesis provides

support in selection decisions. By presenting the possible objectives of a chatbot application,

practitioners can judge chatbot projects and their impacts better (see Study I and Study II). It can be

identified what is possible with a chatbot and if those objectives match a respective project aim of a

company. The results can be used as a guideline for chatbot projects in practice applications or adoption

decisions and foster the decision. Furthermore, the thesis provides an overview of influencing factors
and challenges from the technical, organizational, individual, and environmental perspectives (see

Study III). Challenges are known from the very beginning of the project, and companies can prepare for

these preconditions during chatbot implementation or operation. The challenges can be addressed

directly to counteract them or to reduce their mostly negative effects on the chatbot’s success.

Additionally from a more technical view, the conducted research studies of research complex B provide

valuable insights on how chatbots work, how chatbots should be designed, and what chatbots could

look like in an enterprise application (see Study IV, Study V, and Study VI). For practitioners, this can

guide the development team as starting points and outline necessary aspects to incorporate into the
chatbot design. Especially, the design principles and the derived Nascent Design Theory (see Study VI)

can be used as the starting point based on which individual, company, or task-specific requirements for
a respective business task or process can be derived. The evaluations of the chatbots described in this

thesis also indicate the benefits to be expected (see Study V and Study VI). In particular, the results

verify that chatbots provide a good user experience and usability from the users’ perspective. In terms

of business value, the lead times of chatbots are comparable with existing business solutions, and the

error probability in terms of missing or faulty inputs can be reduced with chatbots. Both aspects are even

independent of the users’ process experience and IT-affinity. However, it was shown that chatbots are

particularly suitable if the respective task is performed rather infrequently. For power user scenarios,

chatbots can even tend to hinder the user. Consequently, practitioners can use these results to better
evaluate a chatbot application and determine if a chatbot is the right system for the given purpose.

Lastly, especially valuable for businesses is the derived procedure model for chatbots (see Study VII).
The proposed model covers the entire chatbot lifecycle from planning to development and testing to

operation by showing the respective tasks in the individual phases. Consequently, the results can be

used as a guideline for chatbot projects in practice applications or adoption decisions. Therefore, the

procedure model helps practitioners by structuring their chatbot operations and allows the

target-oriented use of existing scientific contributions and their results. Thus, no project steps are

forgotten or wrong decisions made about what should ultimately lead to more successful chatbot

projects in businesses.

Overall, the presented findings have a high practice relevance and can guide companies in discussing

the utilization of chatbots at the digital workplace on a scientifically sound basis, from the selection of a

use case to the development of a respective chatbot.
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4.3 Limitations

The thesis contributes to the research on the application of chatbots at digital workplaces in a business

context with a scientifically based starting point. However, the overall thesis is subject to some
limitations (Li) mostly grounded on the conducted research studies that indicate a need for further

research. The studies’ limitations are already described in the respective chapters of Section 3. In the

following, the general limitations of the three research complexes are outlined, and research

opportunities to address them in the future are highlighted.

For research complex A and the underlying studies, Study I (Meyer von Wolff et al. 2019a), Study II

(Meyer von Wolff et al. 2020a), and Study III (Meyer von Wolff et al. 2021b), the following

limitations exist.

L1 The literature review is limited to its scope and age of the identified relevant literature

First, even if the state of the art was shown, the literature review of Study I is limited in terms of scope
and the age of the literature [L1]. Only literature until the end of 2017 was included. Therefore, there

could be newer research and the identified research gaps could no longer exist. Approaches to address

this have already been described in this thesis, and the conducted studies address this as well. However,

as outlined in the individual conducted studies, still research needs exist, and the continuously growing

interest in this topic drives the research relevance of future studies. It seems appropriate to conduct

another literature review in future work to cover new research trends and findings that have emerged

since 2017, and thus new open research questions can be derived.

L2 The explorative cross-section interview study may be biased by the scope of
participating domain experts, their expertise, and their willingness to participate

Second, the results of the cross-section expert study (Study II, Study III) are limited to the origin and

experience of the participants and their willingness to participate [L2]. As almost all the experts that
participated were German, the results are somewhat limited. However, as the results agree with the

identified international literature discussed in Study I, the results regarding application areas and

objectives still seem viable and useful for chatbot applications at digital workplaces. Nonetheless, due

to the sample composition, it seems reasonable to extend the exploratory research using a larger and

more international group of participants to cover the subject as completely as possible and to obtain

international insights and experiences from practice.

L3 The results for the application areas and usages, objectives, and influencing factors and
challenges are merely exploratory and argumentative

Third, the findings of research complex A are only based on explorative studies and argumentative

reasoning [L3]. Therefore, research is necessary to verify the results for the actual viability in

practice-oriented studies and reuse by science. Therefore, the results have to be transferred to and

examined in actual practice applications. In doing so, the results regarding application areas, objectives,
influencing factors, and challenges should be extended and adjusted to reflect the corporate reality.
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However, the studies of research complex B already demonstrate the usefulness for the three scenarios

of information acquisition, IT-support, and business processes.

Furthermore, the results of research complex B are subject to limitations according to Study IV (Meyer

von Wolff et al. 2020b), Study V (Meyer von Wolff et al. 2020d), and Study VI (Meyer von Wolff et al.

Forthcoming). They are as follows:

L4 Limited scope of the design contributions to the three use cases information acquisition,
IT-support, and business processes

First, the design-oriented part of the thesis is based on the three distinct use cases information

acquisition (Study IV), IT-support (Study V), and business processes (Study VI), and thus is limited in

scope [L4]. As identified in Study I and Study II, several application areas are possible. Consequently,

as in the thesis only three application areas were surveyed, the scope should be extended by including

further viable application areas, such as education or human resources. Nonetheless, the selected three
use cases of the thesis cover a wide range of possible tasks, as identified by the usages in Study II, and

outline the chatbots’ potential for them. Thus, the three application scenarios for chatbots can still

provide a good overview to assess chatbot applications at the digital workplace.

L5 The survey and derivation of requirements and design principles are mostly based on
scientific approaches

Second, the requirements and therefore the design principles are mainly identified by scientific

contributions (Study V, Study VI), argumentative reasoning (Study V, Study VI), and student surveys

(Study IV, Study V) [L5]. Consequently, it may be that the requirements do not reflect actual practice.

Therefore, the identified requirements and design principles must be transferred to different business

processes and tasks by developing a corresponding chatbot to verify the results. Future studies should

also actively survey and include practice-relevant requirements, e.g., via interviews with professionals

and observations in the field, to overcome the limitations of a predominantly scientific-based
requirements analysis. Nonetheless, as Study VI basically summarizes the design-oriented findings as

a nascent design theory and as the experts of the evaluations were quite pleased it seems that the

corporate practice was nevertheless well met.

L6 For the design of the business chatbots, anthropomorphism and human characteristics
are not included

Third, regarding the design of the developed chatbots, anthropomorphism and human design were

deliberately not taken into account, as the focus was on the business functionalities [L6]. However, even

if human aspects were nevertheless included in every chatbot to a small extent this focus should be

intensified in future work. Especially, the results of Study V and Study VI already show a quite good user

experience, which theoretically can only be improved by including anthropomorphic elements according

to the associated research stream.
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L7 The design-oriented evaluation studies may be biased by the composition of participants
and novelty effects, as well as disregarding a long-term or repetitive application

Furthermore, the evaluations concerning the designed chatbots are perhaps somewhat biased due to

the participants or novelty aspects, and the scope is limited to one measurement point in a laboratory

setting [L7]. In order to mitigate influences, it was attempted to obtain both a comprehensive set of

participants and a cross-section in which relevant participants for the respective use case are included.

However, as the results underlie the scope of participants, with an extended and international participant
group, the results might differ. In particular, in Study IV and Study V, the participants were mostly

students. As this group does not represent actual employees of companies, the transferability is

hampered, and the studies should be extended to include actual employees in the future. However,

students will enter companies sooner or later and can at least be regarded as new employees or

employees without experience and therefore provide some useful input. Additionally, the evaluation

studies (Study V and Study VI) took place in one moment of time, which can influence the novelty aspect

and therefore the result too positively. To eliminate these effects, the surveys should be repeated after

some time, which also includes revising the prototypes based on the evaluation results [L5]. In addition,
the evaluations were conducted only at one point in time, and therefore the long-term consequence of

the application cannot be assessed. Thus, it is also difficult to make statements about the long-term

impact or assessment of chatbot applications, especially for repetitive use. Therefore, the next step is

to conduct longitudinal studies, preferably in a real company or process, to determine the effects

depending on the duration of use. In that way, actual statements about the provided business value in

a practical application would be possible.

L8 The nascent design theory is merely based on six design principles and one complete
design science research cycle for one application area

Last, the designed artifact of the process-based chatbot for digital workplaces at businesses was based

on only one study and the respective six design principles could influence the generalizability

negatively [L8]. However, as the design principles are derived comprehensively from user stories,
process analysis, and mostly general scientific research on chatbot design for businesses, the results

should be viable for generalization. As a consequence, in order to achieve actual confirmable
generalization, the design results and, especially, the Nascent Design Theory of Study VI have to be

transferred and applied to new and further application areas. In doing so, the results can be adjusted

and verified to construct a solid design theory.

In addition, also research complex C underlies a limitation. This concerns the results of

Study VII (Meyer von Wolff et al. 2022a):

L9
The procedure model is theoretical founded on existing scientific results and a
three-iterations design science research approach and was not tested in a practical
application while conducting a chatbot project

The process artifact of the procedure model for chatbot projects was based on only existent scientific

findings and researchers’ expertise [L9]. As the model was constructed based on scientific contributions

and workshops among researchers, the actual practice perspective is missing. However, the model was
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evaluated twice based on two workshops with partially international researchers. As the number of

changes decreased between the iterations, the proposed model seems to be of high accuracy

scientifically wise and all necessary tasks and scientific findings seem to be included. Nonetheless,

practice-related aspects can be overlooked or given less consideration due to this scientific approach.

Therefore, the study should be extended by a workshop with practitioners to include their expertise in

chatbot projects and the actual business practice. Furthermore, to prove the actual applicability and to
verify the model, it is necessary to apply the procedure model in a real case chatbot project. For this

purpose, the procedure model should be used for an actual chatbot project in businesses, and the

project should be aligned with the model. In doing so, a chatbot project should be conducted according

to the procedure model and the fundamental scientific findings to verify the process or identify further

adaptations. Consequently, the procedure model can be enhanced and generalized for an application

beyond the usage of chatbots at digital workplaces at businesses, and potentially a design theory can

be developed.

4.4 Outlook

The application and utilization of chatbots at digital workplaces in business contexts remain an

interesting and promising research field. For this, the thesis outlines application areas, objectives,
influencing factors, and design recommendations and assessments of the use of chatbots from the

perspectives of users and organizations by surveying the research field from a meta and

practice-focused viewpoint. Nonetheless, potential for future research still exists to build on the work

presented in the thesis and extend the scientific knowledge base. Concerning this, an overview of

possible research directions has already been given in FØLSTAD ET AL. (2021) as the result of discussions

among international chatbot researchers at the CONVERSATIONS 2019 workshop (CONVERSATIONS

2019). In what follows, other interesting research topics are briefly pointed out.

To begin with, education, e-learning, or training with chatbots in university or school settings is currently

a major research area, and chatbots have proven themselves to be viable in this context; see, e.g.,

HOBERT (2019b) or WINKLER/SÖLLNER (2018). Therefore, it seems reasonable to transfer the results to

a business application where chatbots are used for internal education, such as learning during free time,
or while working. Notably, this application area was mentioned in Study I and Study II, while at the same

time outlining missing research on this. Consequently, it seems interesting to dive into this specific

research stream and survey the suitability and design of chatbots for learning on the job.

Second, in terms of business processes, the thesis has indicated the necessity of integration with other

enterprise systems, such as financial systems for billing. Therefore, future research should examine this

integration with the application system landscape in detail and investigate whether the integration of

enterprise software is possible and what is necessary for this. The focus could be on the available

integration methods and their requirements to see if they are suitable for natural language applications

or if they need to be extended or even redesigned. In addition, chatbots have been shown not to be

appropriate for system replacements, but rather as a new user interface or access channel. Therefore,
especially for inexperienced or casual users, a user-friendly and easy-to-use interface is provided.
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However, as an interplay with other systems is necessary, future studies can examine the integration of

chatbots into the application landscape in detail, as well as the interplay with classic menu-driven,

form-based, or graphical user interfaces.

In addition, a Nascent Design Theory was derived for the case of business process chatbots. With

further advances in chatbot technology, e.g., in natural language processing, artificial intelligence in

general, or new results regarding chatbot design, the question arises of whether the derived theory will

continue to be suitable only for enterprises in the long term, or whether the technology will evolve into a

general design theory for chatbots, that is, a level three theory (Gregor/Hevner 2013). As of now, the
technology seems viable for process-based chatbots specifically and for business chatbots in general.

However, this may only be an intermediate state and with further developments and future research

contributions, an actual generalized theory for chatbots can be created. Therefore, future researchers
can build upon the derived Nascent Design Theory to enhance and extend it.

Furthermore, currently, the chatbot knowledge base is mostly static, and all knowledge and answers

must be created elaborately in advance and maintained timely during operation. Due to continuous

advances in artificial intelligence in terms of data mining, text mining, and language understanding, it

seems viable to investigate how the knowledge base can be provided and improved automatically or

dynamically. For example, it could be investigated how text mining can be used to generate the chatbot

knowledge base and how the knowledge base can be maintained in doing so. Consequently, light can

also be shed on concepts such as knowledge-as-a-service so that the desired knowledge for a chatbot
can be easily purchased and integrated without maintenance or customization.

Additionally, as identified by the previous studies, e.g., Study VII, several platforms for creating chatbots
exist, e.g., listed in CHATBOTS.ORG (2021); however, users often do have not the necessary knowledge.

Therefore, it seems reasonable to examine user-friendly chatbot development and creation platforms.

For example, the trend for low-code or graphical development frameworks seems suitable, as with these

approaches even inexperienced developers or non-technical employees, e.g., support staff, are able to

carry out developments and knowledge provision. In particular, the survey of graphical chatbot modeling

or rather dialog modeling to create chatbots’ knowledge and dialogs seem appropriate. In this context,

as with knowledge-as-a-service, chatbots-as-a-service could also be addressed, so that ready-made

chatbots or partially preconfigured chatbots can simply be integrated as a service in business contexts.

Another interesting research topic is the interconnection or interplay between chatbots. As indicated in

the thesis, chatbots work best the more focused on a topic or function they are; for example, it is easier
to provide the necessary knowledge or maintain them. For this interplay, it could be interesting to apply

the concept of multi-agent systems to chatbots (e.g., Brazier et al. 1995; Jennings 2001), as suggested

by  ZOLITSCHKA (2020). In this case, every chatbot functions as an agent or service for one specific

function, and all the chatbots communicate with each other if the necessary functionality is provided by

a different chatbot service. However, the user accesses only one natural language-based user interface

and does not notice the internal operating or switching of the appropriate chatbot agent. This concept

seems also reasonable, as the maintenance effort can be targeted and reduced to one specific chatbot

agent, and in the case of information provision, it is easier to provide the knowledge. However, at the
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same time, the integration effort could be increased, and some sort of middleware is necessary.

Therefore, future studies should investigate this new kind of multi chatbot-agent system and study its

design and impact.

To sum up, the thesis comprehensively examined the application and utilization of chatbots in business

contexts and created a solid foundation by outlining application areas, organizational and technical

requirements, and recommendations for chatbot design valid for the digital workplace. Grounding on

this knowledge, a deep dive into related research topics is possible in order to extend chatbot research

in business contexts even further.



Appendix 191

Appendix

A1 Published Contributions of the Overall Research Project ................................................... 193

A2 Literature Review ................................................................................................................... 194

A2.1 Morphological Box ............................................................................................................ 194

A2.2 Search Strings I................................................................................................................ 195

A2.3 Search Strings II............................................................................................................... 196

A2.4 Classification Matrix ......................................................................................................... 197

A2.5 Descriptive Statistics ........................................................................................................ 198

A2.6 Potentials of Chatbots ...................................................................................................... 199

A2.7 Objectives of Chatbots ..................................................................................................... 199

A3 Qualitative Empirical Cross-Section Interview Study .......................................................... 200

A3.1 Pre-Questionnaire ............................................................................................................ 200

A3.2 Structured Interview Guideline .......................................................................................... 204

A3.3 Classification Matrix of the Interviews ............................................................................... 213

A3.4 Exemplary Quotes for Influencing Factors and Challenges ............................................... 214

A4 Requirements Analysis for Information Acquisition Chatbots ............................................ 218

A5 User-Acceptance for IT-Support Chatbots ........................................................................... 222

A5.1 First Task ......................................................................................................................... 222

A5.2 Second Task .................................................................................................................... 223

A5.3 Third Task ........................................................................................................................ 224

A5.4 General Chatbot Questions .............................................................................................. 225

A5.5 Participants Information .................................................................................................... 226

A6 Design of the Process-based Chatbot .................................................................................. 227

A6.1 Requirement Analysis ...................................................................................................... 227

A6.2 Experts Distribution .......................................................................................................... 227

A6.3 Evaluation Scenarios ........................................................................................................ 228

A6.4 Questionnaire Table View ................................................................................................ 234

A6.5 Questionnaire Instantiation ............................................................................................... 236

A6.6 Structured Interview Guideline .......................................................................................... 241

A6.7 Detailed User Experience Questionnaire Evaluation ......................................................... 245



192 Appendix

A6.8 Detailed Acceptance Evaluation ....................................................................................... 247

A7 Procedure Model for Chatbot Introduction and Operation .................................................. 249

A7.1 1st Iteration Procedure Model ............................................................................................ 249

A7.2 2nd Iteration Procedure Model ........................................................................................... 252



Appendix 193

A1 Published Contributions of the Overall Research Project
Fo

un
da

tio
n

C
ha

tb
ot

D
ig

ita
lW

or
kp

la
ce

St
at

e
of

th
e

Ar
ta

nd
R

es
ea

rc
h

R
el

ev
an

ce
St

at
e

of
th

e
Pr

ac
tic

e
U

sa
ge

s
Ap

pl
ic

at
io

n
Ar

ea
s

O
bj

ec
tiv

es
In

flu
en

ci
ng

Fa
ct

or
s

an
d

C
ha

lle
ng

es
R

eq
ui

re
m

en
ts

An
al

ys
is

fo
rI

nf
or

m
at

io
n

Ac
qu

is
iti

on
C

ha
tb

ot
s

U
se

rA
cc

ep
ta

nc
e

fo
rI

T-
Su

pp
or

tC
ha

tb
ot

s
Pr

oc
es

s-
ba

se
d

C
ha

tb
ot

s
fo

rB
us

in
es

s
Pr

oc
es

se
s

R
eq

ui
re

m
en

ts
an

d
D

es
ig

n
Ev

al
ua

tio
n

Pr
oc

ed
ur

e
M

od
el

fo
rC

ha
tb

ot
Pr

oj
ec

ts
in

Bu
si

ne
ss

C
on

fe
re

nc
e/

Jo
ur

na
l

R
ef

er
en

ce

✘ ✘ ✘ Arbeitsbericht I 2018 (Meyer von Wolff/Schumann 2018)

✘ ✘ ✘ ✘ ✘ ✘ Arbeitsbericht II 2019 (Meyer von Wolff/Schumann 2019)

✘ ✘ AMCIS 2019 (Meyer von Wolff et al. 2019b)

✘ AMCIS 2020 (Meyer von Wolff et al. 2020d)

✘ AMCIS 2021 (Meyer von Wolff et al. 2021a)

✘  Conversations 2019 (Meyer von Wolff et al. 2020b)

✘ ✘ ✘ HICSS 2019 (Meyer von Wolff et al. 2019a)

✘ HICSS 2022 (Meyer von Wolff et al. 2022a)

✘ WI 2021 (Meyer von Wolff et al. 2021b)

✘ ✘ ✘ HMD 333 (Meyer von Wolff et al. 2020c)

✘ ✘ ✘ ✘ Edition HMD (Meyer von Wolff et al. 2022b)

✘ ✘ ✘ ✘ ✘ PAJAIS 2020 (Meyer von Wolff et al. 2020a)

✘ ✘ THCI 2022 (Meyer von Wolff et al. Forthcoming)
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A2 Literature Review

A2.1 Morphological Box

Characteristic Category
Type naturally linguistically mathematical-statistical

Focus Research
outcomes Research methods Theories Practices or

applications

Aim
Formulation Not explicit Explicit

Content Integration Criticism Central issues

Perspective Neutral Position

Literature
Selection Not explicit Explicit

Coverage Central or pivotal Representative Exhaustive with
selective citation Exhaustive

Organization Historical Conceptual Methodological

Audience General public Practitioners General scholars Specialized
scholars

Future Research Not explicit Explicit
Note: Based on (Cooper 1988) and (Fettke 2006)

Table 43 Appendix 2.1 - Morphological Box of Study I
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A2.2 Search Strings I

Note: only the search strings which have results are shown
Table 44 Appendix 2.2 – Search Strings I of Study I

Database Searchstring reviewed relevant Paper
("digital workplace" OR "digital workspace" OR "digital office" OR "future workplace" OR "future
workspace" OR "knowledge work" OR "office automation") AND ("digital assistant" OR "digital assistance
system" OR "digital agent" OR "intelligent assistant" OR "intelligent assistance system" OR "smart
office" OR "smart work" OR "intelligent agent" OR "artificial intelligence")

110

("digital workplace" OR "digital workspace" OR "digital office" OR "future workplace" OR "future
workspace" OR "knowledge work" OR "office automation") AND ("software agent")

5

("virtual assistant" OR "virtueller Assistent" OR "chatbot" OR "intelligenter persönlicher Assistent" OR
"intelligent personal assistant" OR "Sprachassistent")

288

("Chatbots" OR "Chatterbots" OR "Conversational Agent" OR "Natural Language Dialog System" OR
"Virtual Assistant" OR "Intelligent Personal Assistant") AND ("office work" OR "office communication" OR
"workplace" OR "workspace" OR "knowledge work")

4

("digital workplace" OR "digital workspace" OR "digital office" OR "future workplace" OR "future
workspace" OR "knowledge work" OR "office automation") AND ("software agent") 32

("digital workplace" OR "digital workspace" OR "digital office" OR "future workplace" OR "future
workspace" OR "knowledge work" OR "office automation") AND ("digital assistant" OR "digital assistance
system" OR "digital agent" OR "intelligent assistant" OR "intelligent assistance system" OR "smart
office" OR "smart work" OR "intelligent agent" OR "artificial intelligence")

312

("digital workplace" OR "digital workspace" OR "digital office" OR "future workplace" OR "future
workspace" OR "knowledge work" OR "office automation" OR "intelligent office" OR "smart office" OR
"intelligent work" OR "smart work" OR "office workspace") AND ("virtual assistant" OR "chatbot" OR
"intelligent personal assistant")

2

("Chatbots" OR "Chatterbots" OR "Conversational Agent" OR "Natural Language Dialog System" OR
"Virtual Assistant" OR "Intelligent Personal Assistant") AND ("office work" OR "office communication" OR
"workplace" OR "workspace" OR "knowledge work")

14

("Chatterbots" OR "Conversational Agent" OR "Natural Language Dialog System" OR "Dialogsystem") 126

("virtual assistant" OR "virtueller Assistent" OR "chatbot" OR "intelligenter persönlicher Assistent" OR
"intelligent personal assistant" OR "Sprachassistent")

273

("digitaler arbeitsplatz" OR "digitale Arbeitsumgebung" OR "digitale Arbeitswelt" OR "digitales Büro" OR
"Arbeitsplatz der Zukunft" OR "Wissensarbeit" OR "Büroautomation") AND ("digitale Assistenten" OR
"digitale Assistenzsysteme" OR "digitaler Agent" OR "intelligente Assistenten" OR "intelligente
assistenzsysteme" OR "intelligentes Büro" OR "intelligente Arbeit" OR "software agent" OR "intelligenter
Agent" OR "künstliche Intelligenz")

1

("digital workplace" OR "digital workspace" OR "digital office" OR "future workplace" OR "future
workspace" OR "knowledge work" OR "office automation") AND ("digital assistant" OR "digital assistance
system" OR "digital agent" OR "intelligent assistant" OR "intelligent assistance system" OR "smart
office" OR "smart work" OR "software agent" OR "intelligent agent" OR "artificial intelligence")

31

("digitaler arbeitsplatz" OR "digitale Arbeitsumgebung" OR "digitale Arbeitswelt" OR "digitales Büro" OR
"Arbeitsplatz der Zukunft" OR "Wissensarbeit" OR "Büroautomation") AND ("digitale Assistenten" OR
"digitale Assistenzsysteme" OR "digitaler Agent" OR "intelligente Assistenten" OR "intelligente
assistenzsysteme" OR "intelligentes Büro" OR "intelligente Arbeit" OR "software agent" OR "intelligenter
Agent" OR "künstliche Intelligenz")

1

("digital workplace" OR "digital workspace" OR "digital office" OR "future workplace" OR "future
workspace" OR "knowledge work" OR "office automation") AND ("digital assistant" OR "digital assistance
system" OR "digital agent" OR "intelligent assistant" OR "intelligent assistance system" OR "smart
office" OR "smart work" OR "software agent" OR "intelligent agent" OR "artificial intelligence")

584

("virtual assistant" OR "virtueller Assistent" OR "chatbot" OR "intelligenter persönlicher Assistent" OR
"intelligent personal assistant" OR "Sprachassistent") 400

("virtual assistant" OR "virtueller Assistent" OR "chatbot" OR "intelligenter persönlicher Assistent" OR
"intelligent personal assistant" OR "Sprachassistent") 10

("Chatbots" OR "Chatterbots" OR "Conversational Agent" OR "Natural Language Dialog System" OR
"Virtual Assistant" OR "Intelligent Personal Assistant") AND ("office work" OR "office communication" OR
"workplace" OR "workspace" OR "knowledge work")

222

("digital workplace" OR "digital workspace" OR "digital office" OR "future workplace" OR "future
workspace" OR "knowledge work" OR "office automation" OR "intelligent office" OR "smart office" OR
"intelligent work" OR "smart work" OR "office workspace") AND ("virtual assistant" OR "chatbot" OR
"intelligent personal assistant")

3

("digital workplace" OR "digital workspace" OR "digital office" OR "future workplace" OR "future
workspace" OR "knowledge work" OR "office automation" OR "intelligent office" OR "smart office" OR
"intelligent work" OR "smart work" OR "office workspace") AND ("virtual assistant" OR "chatbot" OR
"intelligent personal assistant")

13

("digital workplace" OR "digital workspace" OR "digital office" OR "future workplace" OR "future
workspace" OR "knowledge work" OR "office automation") AND ("digital assistant" OR "digital assistance
system" OR "digital agent" OR "intelligent assistant" OR "intelligent assistance system" OR "smart
office" OR "smart work" OR "software agent" OR "intelligent agent" OR "artificial intelligence")

163

("virtual assistant" OR "virtueller Assistent" OR "chatbot" OR "intelligenter persönlicher Assistent" OR
"intelligent personal assistant" OR "Sprachassistent") 34

("Chatbots" OR "Chatterbots" OR "Conversational Agent" OR "Natural Language Dialog System" OR
"Virtual Assistant" OR "Intelligent Personal Assistant") AND ("office work" OR "office communication" OR
"workplace" OR "workspace" OR "knowledge work")

12

("knowledge work" OR "office automation") AND ("digital assistant" OR "digital agent" OR "intelligent
assistant" OR "smart office" OR "smart work" OR "software agent" OR "intelligent agent" OR "artificial
intelligence")

111

("knowledge work" OR "office automation") AND ("digital assistant" OR "digital agent" OR "intelligent
assistant" OR "smart office" OR "smart work" OR "software agent" OR "intelligent agent" OR "artificial
intelligence")

951

("digital workplace" OR "digital office" OR "future workplace" OR "knowledge work" OR "office automation"
OR "intelligent office" OR "smart office" OR "intelligent work" OR "smart work" OR "office workspace")
AND ("virtual assistant" OR "chatbot" OR "intelligent personal assistant")

8

("Chatbots" OR "Chatterbots" OR "Conversational Agent" OR "Natural Language Dialog System" OR
"Virtual Assistant" OR "Intelligent Personal Assistant") AND ("office work" OR "office communication" OR
"workplace" OR "workspace" OR "knowledge work")

83

 ("virtual assistant" OR "virtueller Assistent" OR "chatbot" OR "intelligenter persönlicher Assistent" OR
"intelligent personal assistant" OR "Sprachassistent") 494

Em
er
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209 17

81

1 (Carayannopoulos 2018)

(Al-Zubaide/Issa 2011), (Angga et
al. 2015), (Augello et al. 2012),
(Bang et al. 2015), (Lebeuf et al.
2018), (Ranoliya et al. 2017),
(Sarikaya 2017), (Satu et al. 2015),
(Setiaji/Wibowo 2016)

IE
E

E

1647 9

0 ─

Eb
sc
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t

1265 60 5

(Aquino 2012), (Gyton/Jeffery
2017), (Han 2017),
(Korenzenikowski 2017),
(Masterson 2015)

(Følstad/Brandtzæg 2017),
(Kiseleva et al. 2016),
(Radlinski/Craswell 2017),
(Vtyurina et al. 2017), (Zamora
2017a), (Zamora 2017b)

759 41

AI
SE

L

Search hits

A
CM 407 28 6



196 Appendix

A2.3 Search Strings II

Note: only the search strings which have results are shown
Table 45 Appendix 2.3 – Search Strings II of Study I

Database Searchstring reviewed relevant Paper
({digital workplace} OR {digital workspace} OR {digital office} OR {future workplace} OR {future workspace}
OR {knowledge work} OR {office automation}) AND ({digital assistant} OR {digital assistance system} OR
{digital agent} OR {intelligent assistant} OR {intelligent assistance system} OR {smart office} OR {smart
work} OR {intelligent agent} OR {artificial intelligence})

1440

({digital workplace} OR {digital workspace} OR {digital office} OR {future workplace} OR {future workspace}
OR {knowledge work} OR {office automation}) AND ({software agent})

47

({digital workplace} OR {digital workspace} OR {digital office} OR {future workplace} OR {future workspace}
OR {knowledge work} OR {office automation} OR {intelligent office} OR {smart office} OR {intelligent work}
OR {smart work} OR {office workspace}) AND ({virtual assistant} OR {chatbot} OR {intelligent personal
assistant})

2

 ("virtual assistant" OR "virtueller Assistent" OR "chatbot" OR "intelligenter persönlicher Assistent" OR
"intelligent personal assistant" OR "Sprachassistent")

319

("Chatbots" OR "Chatterbots" OR "Conversational Agent" OR "Natural Language Dialog System" OR
"Virtual Assistant" OR "Intelligent Personal Assistant") AND ("office work" OR "office communication" OR
"workplace" OR "workspace" OR "knowledge work")

71

("digitaler arbeitsplatz" OR "digitale Arbeitsumgebung" OR "digitale Arbeitswelt" OR "digitales Büro" OR
"Arbeitsplatz der Zukunft" OR "Wissensarbeit" OR "Büroautomation") AND ("digitale Assistenten" OR
"digitale Assistenzsysteme" OR "digitaler Agent" OR "intelligente Assistenten" OR "intelligente
assistenzsysteme" OR "intelligentes Büro" OR "intelligente Arbeit" OR "software agent" OR "intelligenter
Agent" OR "künstliche Intelligenz")

119

("digital workplace" OR "digital workspace" OR "digital office" OR "future workplace" OR "future
workspace" OR "knowledge work" OR "office automation") AND ("digital assistant" OR "digital assistance
system" OR "digital agent" OR "intelligent assistant" OR "intelligent assistance system" OR "smart
office" OR "smart work" OR "software agent" OR "intelligent agent" OR "artificial intelligence")

2145

("digitaler arbeitsplatz" OR "digitale Arbeitsumgebung" OR "digitale Arbeitswelt" OR "digitales Büro" OR
"intelligentes Büro" OR "intelligente Arbeit" OR "Arbeitsplatz der Zukunft" OR "Wissensarbeit" OR
"Büroautomation" OR "Büroarbeitsplatz") AND ("intelligent persönlich Assistent" OR "Sprachassistent"
OR "Chatbot" OR "virtueller Assitent")

3

 ("virtual assistant" OR "virtueller Assistent" OR "chatbot" OR "intelligenter persönlicher Assistent" OR
"intelligent personal assistant" OR "Sprachassistent") 223

("Chatbots" OR "Chatterbots" OR "Dialog System" OR "Sprachassistent" OR "Virtueller Assistent" OR
"intelligenter persönlicher Assistent") AND ("Büroarbeit" OR "Bürokommunikation" OR "Büroarbeitsplatz"
OR "Wissensarbeit")

2

("Chatbots" OR "Chatterbots" OR "Conversational Agent" OR "Natural Language Dialog System" OR
"Virtual Assistant" OR "Intelligent Personal Assistant") AND ("office work" OR "office communication" OR
"workplace" OR "workspace" OR "knowledge work")

79

("digital workplace" OR "digital workspace" OR "digital office" OR "future workplace" OR "future
workspace" OR "knowledge work" OR "office automation" OR "intelligent office" OR "smart office" OR
"intelligent work" OR "smart work" OR "office workspace") AND ("virtual assistant" OR "chatbot" OR
"intelligent personal assistant")

3

("digitaler arbeitsplatz" OR "digitale Arbeitsumgebung" OR "digitale Arbeitswelt" OR "digitales Büro" OR
"Arbeitsplatz der Zukunft" OR "Wissensarbeit" OR "Büroautomation") AND ("digitale Assistenten" OR
"digitale Assistenzsysteme" OR "digitaler Agent" OR "intelligente Assistenten" OR "intelligente
assistenzsysteme" OR "software agent" OR "intelligentes Büro" OR "intelligente Arbeit" OR "intelligenter
Agent" OR "künstliche Intelligenz")

72

("digital workplace" OR "digital workspace" OR "digital office" OR "future workplace" OR "future
workspace" OR "knowledge work" OR "office automation") AND ("digital assistant" OR "digital assistance
system" OR "digital agent" OR "intelligent assistant" OR "intelligent assistance system" OR "smart
office" OR "smart work" OR "intelligent agent" OR "artificial intelligence")

32

("digitaler arbeitsplatz" OR "digitale Arbeitsumgebung" OR "digitale Arbeitswelt" OR "digitales Büro" OR
"intelligentes Büro" OR "intelligente Arbeit" OR "Arbeitsplatz der Zukunft" OR "Wissensarbeit" OR
"Büroautomation" OR "Büroarbeitsplatz") AND ("intelligent persönlich Assistent" OR "Sprachassistent"
OR "Chatbot" OR "virtueller Assitent")

2

("digital workplace" OR "digital workspace" OR "digital office" OR "future workplace" OR "future
workspace" OR "knowledge work" OR "office automation" OR "intelligent office" OR "smart office" OR
"intelligent work" OR "smart work" OR "office workspace") AND ("virtual assistant" OR "chatbot" OR
"intelligent personal assistant")

7

("Chatbots" OR "Chatterbots" OR "Dialog System" OR "Sprachassistent" OR "Virtueller Assistent" OR
"intelligenter persönlicher Assistent") AND ("Büroarbeit" OR "Bürokommunikation" OR "Büroarbeitsplatz"
OR "Wissensarbeit")

9

("Chatbots" OR "Chatterbots" OR "Conversational Agent" OR "Natural Language Dialog System" OR
"Virtual Assistant" OR "Intelligent Personal Assistant") AND ("office work" OR "office communication" OR
"workplace" OR "workspace" OR "knowledge work")

17

("virtual assistant" OR "virtueller Assistent" OR "chatbot" OR "intelligenter persönlicher Assistent" OR
"intelligent personal assistant" OR "Sprachassistent")

985

28 13

(Chakrabarti/Luger 2012), (Fonte
Mikic et al. 2009b), (Klopfenstein
et al. 2017), (Lebeuf et al. 2017),
(Fonte Mikic et al. 2009a), (Neves
et al. 2006),
(Quarteroni/Manandhar 2007),
(Reshmi/BalaKrishnan 2016),
(Shawar 2008), (Shawar et al.
2005), (Shawar/Atwell 2007a),
(Strehlitz 2017), (Vaziri et al. 2017)
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(Berg 2013), (Chai et al. 2001),
(Deryugina 2010), (Henrich 2017),
(Montero/Araki 2005)

W
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1124 103 12

(Bager 2016); (Bott 2017),
(Brunotte 2017), (Dämon 2017),
(Grodzietzki 2017),
(Heckel/Ermisch 2017), (Kuhn
2017), (Panser 2017),
(Rüdel/Seibold 2017), (Schäffner
2017), (Schonschek 2017), (Zirn
2017)
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1879 40 1 (Chakrabarti/Luger 2015)

Search hits

Foreward and backward search
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A2.4 Classification Matrix

Table 46 Appendix 2.4 – Classification Matrix of Study I

P1
1

P1
2

P1
3

P1
4

P1
5

P1
6

P1
7

P1
8

P2
1

P2
2

P2
3

P2
4

P2
5

P2
6

Følstad/Brandtzæg 2017 2 E P P ● ● ● ● ●
Kiseleva et al. 2016 2 E C S ● ● ● ● ● ● ●
Radlinski/Craswell 2017 2 E C S ● ● ● ● ● ●
Vtyurina et al. 2017 2 E C S ● ● ● ●
Zamora 2017a 2 E C S ● ● ● ● ● ● ● ● ● ● ● ● ●
Zamora 2017b 2 E C S ● ● ● ● ● ● ● ●

Aquino 2012 2 E P P ● ● ● ● ●
Gyton/Jeffery 2017 1 E P P ● ● ● ● ● ● ●
Han 2017 1 E P P ● ● ● ● ● ● ●
Korenzenikowski 2017 2 E P P ● ● ● ● ● ● ● ●
Masterson 2015 2 E P P ● ● ● ● ● ● ●

Carayannopoulos 2018 2 E J S ● ● ● ● ●

Al-Zubaide/Issa 2011 2 E C S ● ● ● ● ●
Angga et al. 2015 2 E C S ● ● ● ● ● ●
Augello et al. 2012 2 E C S ● ● ● ●
Bang et al. 2015 2 E C S ● ● ● ● ●
Lebeuf et al. 2018 2 E J P ● ● ● ● ●
Ranoliya et al. 2017 2 E C S ● ● ● ● ● ● ●
Sarikaya 2017 2 E J P ● ● ● ● ● ● ● ●
Satu et al. 2015 2 E C S ● ● ●
Setiaji/Wibowo 2016 2 E C S ● ● ● ● ●

Chakrabarti/Luger 2015 1 E J S ● ● ● ● ● ●

Berg 2013 2 G P P ● ● ● ● ● ● ●
Chai et al. 2001 2 E J S ● ● ● ● ● ●
Deryugina 2010 2 E J S ● ● ● ● ●
Henrich 2017 1 G P P ● ● ● ● ● ● ● ●
Montero/Araki 2005 2 E C S ● ● ● ●

Bager 2016 2 G P P ● ● ● ● ● ●
Bott 2017 1 G P P ● ● ● ● ● ●
Brunotte 2017 2 G P P ● ● ● ● ●
Dämon 2017 1 G P P ● ● ● ● ● ●
Grodzietzki 2017 2 G P P ● ● ● ●
Heckel/Ermisch 2017 2 G P P ● ● ● ● ● ●
Kuhn 2017 2 G P P ● ● ● ● ●
Panser 2017 2 G P P ● ● ● ● ● ● ● ● ● ● ●
Rüdel/Seibold 2017 2 G P P ● ● ● ● ● ● ●
Schäffner 2017 1 G P P ● ● ● ● ● ● ● ●
Schonschek 2017 2 G P P ● ● ● ● ● ● ● ● ● ● ●
Zirn 2017 2 G P P ● ● ● ● ● ● ●

Chakrabarti/Luger 2012 2 E C S ● ● ● ● ●
Klopfenstein et al. 2017 2 E C S ● ● ●
Lebeuf et al. 2017 1 E C S ● ● ● ● ● ● ●
Fonte Mikic et al. 2009a 2 E C S ● ● ● ● ●
Fonte Mikic et al. 2009b 2 E J S ● ● ● ●
Neves et al. 2006 2 E C S ● ● ● ●
Quarteroni/Manandhar 2007 2 E C S ● ● ● ● ● ●
Reshmi/BalaKrishnan 2016 2 E J S ● ● ● ● ●
Shawar 2008 2 E C S ● ● ● ● ●
Shawar et al. 2005 2 E C S ● ● ● ● ● ● ●
Shawar/Atwell 2007 a 2 E J S ● ● ● ● ● ● ● ●
Strehlitz 2017 1 G P P ● ● ● ● ●
Vaziri et al. 2017 2 E C S ● ● ● ● ● ●

Legend: Language: G=German; E=Englisch
Type: J=Scientific journal; C=Conference proceeding; P=Practice journal
Application area: CS=Customer support; IA=Information acquisition; ET=Education and training; SS=Self-service; CW=Collaborative work; WF=Without focus
Potential:

Objective:

Design contribution: R=Requirements; C=Concept; P=Prototype; E=Evaluation; D=Design principles

Design contribution
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EbscoHost
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P1=Information search tasks, P11=Acquisition of FAQs, P12=Answer customer questions, P13=Answer employee questions, P14=Searching for
products, P15=Query weather information, P16=Query traffic information,P17=Query of tasks and appointments, P18=Provide maintenance
information;
P2=Standardized routine processes, P21=Shopping, P22=Employee Self-service, P23=Customer Self-service, P24=Banking, P25=Arrange
appointments and meetings, P26=Setting up reminders;
O1=Natural language user interface to information systems ; O2=Uniformly, device-independent and mobile access to application systems ;
O3=Increase efficiency and productivity; O4=Decrease of time effort; O5=Reduce of costs; O6=Relieve employees by takeover / automate tasks

ScienceDirekt

SpringerLink

WISO

Backward & Forward Search
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A2.5 Descriptive Statistics

Figure 54 Appendix 2.5 – Descriptive Statistics of Study I
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A2.6 Potentials of Chatbots

Potentials Reference
P1 Information search tasks (Al-Zubaide/Issa 2011; Angga et al. 2015; Augello et al. 2012;

Bager 2016; Bang et al. 2015; Berg 2013; Bott 2017; Brunotte
2017; Carayannopoulos 2018; Chakrabarti/Luger 2012;
Chakrabarti/Luger 2015; Dämon 2017; Deryugina 2010;
Følstad/Brandtzæg 2017; Grodzietzki 2017; Gyton/Jeffsry 2017;
Han 2017; Heckel/Ermisch 2017; Henrich 2017; Kiseleva et al.
2016; Korenziowski 2017; Kuhn 2017; Lebeuf et al. 2017;
Lebeuf et al. 2018; Masterson 2015; Panser 2017;
Quarteroni/Manandhar 2007; Radlinski/Craswell 2017; Ranoliya
et al. 2017; Reshmi/Balakrishnan 2016; Rüdel/Seibold 2017;
Sarikaya 2017; Schonschek 2017; Setiaji/Wibowo 2016;
Shawar et al. 2005; Shawar 2008; Shawar/Atwell 2007a;
Strehlitz 2017; Vaziri et al. 2017; Vtyurina et al. 2017; Zamora
2017a; Zamora 2017b; Zirn 2017)

P11 Acquisiton of FAQs

P12 Answer customer questions

P13 Answer employee questions

P14 Searching for products, -data, and -information

P15 Query weather information

P16 Query traffic information

P17 Querry of tasks and appointments

P18 Provide maintenance information

P2 Standard routine processes
(Aquino 2012; Bager 2016; Berg 2013; Bott 2017; Brunotte
2017; Chakrabarti/Luger 2015; Dämon 2017;
Følstad/Brandtzæg 2017; Gyton/Jeffsry 2017; Han 2017;
Heckel/Ermisch 2017; Henrich 2017; Korenziowski 2017; Kuhn
2017; Lebeuf et al. 2017; Masterson 2015; Panser 2017;
Radlinski/Craswell 2017; Rüdel/Seibold 2017; Sarikaya 2017;
Schäffner 2017; Schonschek 2017; Shawar/Atwell 2007a;
Strehlitz 2017; Zamora 2017a; Zamora 2017b; Zirn 2017)

P21 Shopping

P22 Employee self-service

P23 Customer self-service

P24 Banking

P25 Arrange appointments and meetings

P26 Setting up reminders

P3 Teaching and learning tasks
(Angga et al. 2015; Deryugina 2010; Han 2017; Lebeuf et al.
2017; Masterson 2015; Mikic Fonte et al. 2009a; Mikic Fonte et
al. 2009b; Panser 2017; Shawar/Atwell 2007a)

Table 47 Appendix 2.6 – Potentials of Chatbots of Study I

A2.7 Objectives of Chatbots

Objectives Reference

O1 Natural language user interface to information
systems

(Al-Zubaide/Issa 2011; Angga et al. 2015; Aquino 2012; Augello
et al. 2012; Bager 2016; Bang et al. 2015; Berg 2013;
Carayannopoulos 2018; Chai et al. 2001; Dämon 2017;
Deryugina 2010; Følstad/Brandtzæg 2017; Grodzietzki 2017;
Gyton/Jeffsry 2017; Han 2017; Henrich 2017; Kiseleva et al.
2016; Klopfenstein et al. 2017; Korenziowski 2017; Kuhn 2017;
Lebeuf et al. 2017; Lebeuf et al. 2018; Masterson 2015; Mikic
Fonte et al. 2009a; Mikic Fonte et al. 2009b; Montero/Araki
2005; Neves et al. 2006; Panser 2017; Quarteroni/Manandhar
2007; Radlinski/Craswell 2017; Ranoliya et al. 2017;
Reshmi/Balakrishnan 2016; Rüdel/Seibold 2017; Sarikaya
2017; Satu et al. 2015; Schäffner 2017; Schonschek 2017;
Setiaji/Wibowo 2016; Shawar et al. 2005; Shawar 2008;
Shawar/Atwell 2007a; Strehlitz 2017; Vaziri et al. 2017; Vtyurina
et al. 2017; Zamora 2017a; Zamora 2017b; Zirn 2017)

O2 Uniformly, device-independent and mobile access to
application systems

(Bager 2016; Kiseleva et al. 2016; Klopfenstein et al. 2017;
Lebeuf et al. 2017; Lebeuf et al. 2018; Schäffner 2017)

O3 Increase efficiency and productivity of work
(Chai et al. 2001; Kiseleva et al. 2016; Korenziowski 2017;
Lebeuf et al. 2018; Panser 2017; Sarikaya 2017; Schäffner
2017; Zamora 2017a)

O4 Decrease of time effort (Aquino 2012; Bott 2017; Brunotte 2017; Panser 2017;
Rüdel/Seibold 2017; Schäffner 2017; Zamora 2017a; Zirn 2017)

O5 Reduce of costs
(Brunotte 2017; Chakrabarti/Luger 2012; Chakrabarti/Luger
2015; Korenziowski 2017; Panser 2017; Ranoliya et al. 2017;
Satu et al. 2015)

O6 Relieve employees by take over / automate tasks

(Bott 2017; Dämon 2017; Grodzietzki 2017; Gyton/Jeffsry 2017;
Han 2017; Heckel/Ermisch 2017; Henrich 2017; Korenziowski
2017; Kuhn 2017; Lebeuf et al. 2018; Masterson 2015;
Ranoliya et al. 2017; Sarikaya 2017; Schäffner 2017;
Schonschek 2017; Strehlitz 2017; Vaziri et al. 2017; Zamora
2017a)

Table 48 Appendix 2.7 – Objectives of Chatbots of Study I
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A3 Qualitative Empirical Cross-Section Interview Study

A3.1 Pre-Questionnaire28

Figure 55 Appendix 3.1 – Pre-Questionnaire Page 1

28 As the study was conducted in German, the original pre-questionnaire is shown in order not to falsify/change the
questions/items through translation.
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Figure 56 Appendix 3.1 – Pre-Questionnaire Page 2
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Figure 57 Appendix 3.1 – Pre-Questionnaire Page 3
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Figure 58 Appendix 3.1 – Pre-Questionnaire - Page 4
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A3.2 Structured Interview Guideline29

Figure 59 Appendix 3.2 – Structured Interview Guideline - Page 1

29 As the study was conducted in German, the original guideline is shown in order not to distort/change the
statements/questions through translation.
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Figure 60 Appendix 3.2 – Structured Interview Guideline - Page 2
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Figure 61 Appendix 3.2 – Structured Interview Guideline - Page 3
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Figure 62 Appendix 3.2 – Structured Interview Guideline - Page 4
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Figure 63 Appendix 3.2 – Structured Interview Guideline - Page 5
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Figure 64 Appendix 3.2 – Structured Interview Guideline - Page 6
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Figure 65 Appendix 3.2 – Structured Interview Guideline - Page 7
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Figure 66 Appendix 3.2 – Structured Interview Guideline - Page 8



212 Appendix

Figure 67 Appendix 3.2 – Structured Interview Guideline - Page 9
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A3.3 Classification Matrix of the Interviews

Figure 68 Appendix 3.3 – Classification Matrix of the Interviews

Support (internal/external)

Human resources

Purchase and sales

Maintenance

(Employee) Self-service

Education and training

Knowledge and information management

Single Platform to all Systems and Data Sources

Automation of Tasks and/or Processes

24/7 Availability

Modernization and Digitalization of Work

Enhance and Standardize Processes and Procedures

Reduce Work and System Landscape Complexity

Adaptation to the Individual User

Relieve the Workload of Employees

Support Employees

Reduce Time Expenditure

Strengthen Innovation and Image

Improve the Quality of Work

Improve Service Quality

Increase Productivity and Efficiency

Reduce Costs

Provision and maintenance of the required (knowledge) database

The coherence of the statements of a chatbot and real (service) employee

All (conversation-)paths must be defined in advance

Mapping of dynamic, volatile processes or conversations

Preserving the conversation context in the conversation process

Problems with language understanding and effort for language localization

Data and process integration with existing information systems and/or databases

Integration into user interfaces of existing information systems and/or interfaces

Inappropriate tools for creating and maintaining chatbots

Restrictions and limitations within the user interface

Lack of an agenda for chatbots

Missing of an added-value

Definition and design of use cases

Existing (business processes) processes cannot be mapped by chatbots

Scalability of chatbots

Creating chatbots is time-consuming and cost-intensive

Generation of content for chatbots from the different departments

Obstacles by the works council

Extensive maintenance and continuous training of chatbots in the company

Missing responsibilities for chatbots

Risk of know-how loss in the company

Overestimation and high expectations of employees

Acceptance problems of users for chatbots

Fear of job loss

Lack of experience with chatbots or the technology behind

Adapt to the syntax and the dialog structure

Irritation when not recognizing chatbots immediately

Dissatisfaction due to lack of assistance

Misjudgment of the effort of chatbot projects

Loss of management support during the project

Loss of customers

Impersonal customer contact

Ensuring data protection (concerning GDPR)

Ensuring data security

Innovation pressure to use chatbots

Dependencies on the provider of chatbot technology

A1

A2

A3

A4

A5

A6

A7

O1

O2

O3

O4

O5

O6

O7

O8

O9

O10

O11

O12

O13

O14

O15

CT1.1

CT1.2

CT2.1

CT2.2

CT2.3

CT2.4

CT3.1

CT3.2

CT4.1

CT4.2

CO1.1

CO1.2

CO1.3

CO1.4

CO1.5

CO1.6

CO1.7

CO1.8

CO2.1

CO2.2

CO2.3

CI1.1

CI1.2

CI1.3

CI1.4

CI1.5

CI1.6

CI1.7

CI2.1

CI2.2

CE1.1

CE1.2

CE2.1

CE2.2

CE3.1

CE3.2

l
l
l
l

l
l
l

l
l

l
l
l
l
l

l
l

l
l

l
l

l
l

In
t0

1
l
l

l
l
l
l

l
l
l

l
l
l

l
l
l

l
l

l
l

l
l

l
l

In
t0

2
l

l
l

l
l

l
l
l

l
l

l
l
l

l
l

l
l

l
l

l
l

In
t0

3
l
l

l
l

l
l
l
l
l
l

l
l

l
l

l
l

l
l

l
l
l

In
t0

4
l
l

l
l
l
l

l
l

l
l

l
l
l

l
l

l
l

l
l

l
In

t0
5

l
l

l
l

l
l
l

l
l

l
l

l
l

l
l
l
l

l
l

l
l
l
l

In
t0

6
l

l
l

l
l

l
l

l
l
l

l
l

l
l
l

l
l

l
l
l

l
l

In
t0

7
l

l
l

l
l

l
l

l
l
l

l
l
l

l
l

l
l

l
l

l
l

l
l

In
t0

8
l

l
l

l
l

l
l

l
l

l
l

l
l

l
l

l
l
l

l
l
l

l
l

l
l
l
l

l
l

l
In

t0
9

l
l

l
l

l
l

l
l
l

l
l
l

l
l
l
l

l
l

l
l

l
l

l
l

l
l
l
l

In
t1

0
l

l
l

l
l

l
l
l
l
l
l

l
l

l
l

l
l
l

l
l

l
In

t1
1

l
l
l
l
l
l

l
l
l
l
l
l

l
l
l
l

l
l
l
l

l
l

l
l

l
l

l
l
l

l
l

In
t1

2
l

l
l

l
l

l
l
l
l

l
l
l
l
l
l

l
l
l

l
l
l

l
l

l
l

l
l

l
l

l
l

l
l
l
l
l

l
In

t1
3

l
l
l

l
l

l
l

l
l

l
l
l
l

l
l

l
l
l

In
t1

4
l
l
l
l
l

l
l

l
l
l
l

l
l
l
l
l

l
l

l
l

l
l

l
l

l
l
l
l
l
l
l

l
l

In
t1

5
l

l
l
l

l
l

l
l
l

l
l
l

l
l

l
l

l
l

l
l

l
l
l

In
t1

6
l
l

l
l

l
l

l
l
l
l

l
l

l
l

l
l

l
l

l
l

l
l
l

In
t1

7
l

l
l

l
l

l
l

l
l

l
l
l

l
l
l

l
l
l

l
l

l
l
l

In
t1

8
l

l
l

l
l

l
l
l

l
l

l
l

l
l
l

l
l
l

In
t1

9
l
l
l

l
l

l
l

l
l

l
l

l
l

l
l

l
l

l
l
l
l

l
l

In
t2

0
l

l
l

l
l
l

l
l

l
l

l
l
l
l

l
l

l
l
l

l
l
l

l
l

l
In

t2
1

l
l

l
l

l
l

l
l
l

l
l
l

l
l
l
l

l
l

l
l
l

l
l

l
l

l
l
l
l

In
t2

2
l
l

l
l

l
l
l
l
l

l
l

l
l

l
l
l

l
l

l
l

l
l
l

In
t2

3
l
l
l

l
l

l
l

l
l
l

l
l
l
l
l
l

l
l

l
l

l
l
l
l

l
l
l
l

l
l

In
t2

4
l
l
l

l
l
l
l

l
l
l

l
l

l
l

l
l

l
l
l

l
l

l
In

t2
5

l
l
l
l

l
l

l
l

l
l

l
l
l

l
l

l
l
l
l
l

l
l

In
t2

6
l

l
l
l

l
l
l
l
l

l
l
l

l
l

l
l

l
l
l
l
l

l
l

l
l
l
l

In
t2

7

Interview

F T
3Integrated System

Landscape

Chatbots' User
Interface F T

4

Reminders

O
rg

an
iz

at
io

na
l

In
di

vi
du

al
En

vi
ro

nm
en

ta
l

In
flu

en
ci

ng
Fa

ct
or

s
an

d
C

ha
lle

ng
es

Divisional

Cross-Divisional

Direct

Mid-level

Indirect

F T
1

Ap
pl

ic
at

io
n

Ar
ea

O
bj

ec
tiv

es

Te
ch

no
lo

gi
ca

l

Data Management

F T
2Functional Scope

F O
1

Introduction

F O
2

Operation

F I
2Management

Employees F I
1

Customer
Situation F E

1
F E

2

Law Situation

Competitive
Situation F E

3

Unstructured Input

Standardized; Single Actors

Static, Predefined Information

Information Capture

Process Guidance
and Execution

Information Provision U
3

U
1

U 2

Dynamic, Unstructured Information

Rule-based; Multiple Actors

C
ha

tb
ot

U
sa

ge

Provide Files/ or Documents or Links

Structured Input



214 Appendix

A3.4 Exemplary Quotes for Influencing Factors and Challenges30

Technological Influencing Factors

FT1 Data management

Q
uo

te
s “This has an impact on the training of a chatbot, the continuous data maintenance, which becomes incredibly

comprehensive the bigger this chatbot gets.” (EXP03)
“The aim is to make data available and above all to make data available in a standardized way, which would be the
technological challenge [...].” (EXP25)
“[...] the topic concerning employees and customers, the topic coherence of knowledge, so what I ask the employee and
what the chatbot tells me, must also fit together." (EXP27)

Challenges

CT1.1 Provision and maintenance of the required (knowledge) database

CT1.2 The coherence of the statements of a chatbot and real (service) employee

FT2 Functional scope

Q
uo

te
s “[...] you have to define it beforehand anyway, [...] if you don't define it beforehand - as the one who sets up this artificial

intelligence - [...] he doesn't [...] do it and that’s why it's always scripted for me in the end [...].” (Exp14)
“[...] the difficulty is to achieve a real dynamic, natural conversation. This applies not only to normal conversations but
also to all processes that can be mapped. You can only really represent a certain range of dynamics.” (Exp10)
“Chatbots have difficulties creating a conversation context to the things we said a few sentences ago.” (Exp22)
“The transformation of what I said and recognizing from it what I actually want is the really hard nut to crack and there are
still challenges.” (Exp09)

Challenges

CT2.1 All (conversation-)paths must be defined in advance

CT2.2 Mapping of dynamic, volatile processes or conversations

CT2.3 Preserving the conversation context in the conversation process

CT2.4 Problems with language understanding and effort for language localization

FT3 Integrated system landscape

Q
uo

te
s “We used existing interfaces, but always the interfaces have to be made new and they have to be maintained. Well, that's

already the case if you go deep into the company systems, then that's already a lot of adjustment effort within the company
IT.” (EXP02)
“You had asked us perhaps to do something via existing chat programs, [...] that we can communicate with our Skype or
Jabber directly with the chatbot here, I don't see that yet.” (EXP13)

Challenges

CT3.1 Data and process integration with existing information systems and/or databases

CT3.2 Integration into user interfaces of existing information systems and/or interfaces

FT4 Chatbot’s user interface

Q
uo

te
s “Such environments are still missing from my point of view in today's chatbot products, that I have the possibility [to define

responsibilities and tasks; ...], so that also the professional user can bring his knowledge into this bot. But this frontend
for a professional process to define chat content separates the solutions.” (EXP08)
“In my opinion, the dialog interface of a chatbot is simply too limited to this simple, one-dimensional and above all [...]
synchronized input/output interaction for more complex processes. [...] no matter how clever the chatbot is in the
background, this is the basic logic of the interface [...]” (EXP09)

Challenges

CT4.1 Inappropriate tools for creating and maintaining chatbots

CT4.2 Restrictions and limitations within the user interface

Table 49 Appendix 3.4 – Exemplary Quotes for Technological Influencing Factors

30 Quotes translated from German.
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Organizational Influencing Factors

FO1 Introduction

Q
uo

te
s “[...] it just has something to do with the company here. The corporate strategy has not yet planned to invest heavily in

this area.” (EXP28)
“[...] the accessibility to the general public, there is still a lot of potential there, so that the potential [...] is also recognized.
[...] This is the core task of everyone who is currently dealing with [chatbots] to tell us what the added value
really is.” (EXP18)
“The most critical challenge for me is actually the use case. If this is not clear, then the project will fail and the use case
is always dependent on whether the data and systems I need to map the use case are available. [...] there are use cases,
which I can map much faster via a graphical interface [...] But there will be use cases, where I am inhibited by [...] a real
UI.” (EXP02)
“We've already tried that, [...] maybe we can use the badly designed process we currently have to map automation so that
we can get faster. No, it doesn't work.” (EXP04)
“A very important point is if I have enough chat traffic. Of course, I have to count against, if I have a [use case] that justifies
it. I must have [...] enough requests where I say I could automate 80 percent of them.” (EXP15)
“But I don't think we're ready for chatbots yet. I think there is a lot of custom development, a lot of customizing, a lot of
setup and personalization […] and I don't think that's worth it internally for a company our size.” (EXP09)
“When you talk to an internal help desk, you actually need to talk to the people you are planning to replace in order to
define the content you want to teach the chatbot. [...] a lot of the project effort goes into pulling the knowledge out of the
departments, preparing it and paste it into the chatbot.” (EXP08)
“The works council has become more alert about this. Because I once mentioned that it's nice when the chatbot knows a
lot about the employee and he has a lot of information. Of course, you can also link a lot.” (EXP09)

Challenges

CO1.1 Lack of an agenda for chatbots

CO1.2 Missing of an added-value

CO1.3 Definition and design of use cases

CO1.4 Existing (business processes) processes cannot be mapped by chatbots

CO1.5 Scalability of chatbots

CO1.6 Creating chatbots is time-consuming and cost-intensive

CO1.7 Generation of content for chatbots from the different departments

CO1.8 Obstacles by the works council

FO2 Operation

Q
uo

te
s “One of the first challenges is the issue of training expenditure. […] if you put it into operation freshly, even with

reasonable preparation of FAQ knowledge, it still does not understand numerous turns of our communication. This means
that there is a large amount of effort in advance and a large amount during the operation.” (EXP27)
“[...] who is responsible for the knowledge we have in there? If we give this to an external service provider, […] do we
want to give them our knowledge about [company name]? Who is responsible for maintaining this knowledge? Who is
responsible for ensuring that what's in there is still current?” (EXP14)
“[...] if the employees have been assigned other tasks and the bot then no longer works. [...] danger that the abilities are
lost because everyone only does complex things and has no idea about the simple bot tasks.” (EXP06)

Challenges

CO2.1 Extensive maintenance and continuous training of chatbots in the company

CO2.2 Missing responsibilities for chatbots

CO2.3 Risk of know-how loss in the company

Table 50 Appendix 3.4 – Exemplary Quotes for Organizational Influencing Factors
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Individual Influencing Factors

FI1 Employees

Q
uo

te
s “[…] a greater degree of expectation management is needed to bring technology closer to people. Because from radio

and television advertising, expectations are relatively high.” (EXP08)
“Another limitation is to actually use the inhibition threshold of the chatbot. If I've fallen into my typical work grid and I know
exactly what I need to use, how it works, then I usually don't need chatbots. [...] That's why [...] employees who have been
with the company for some time are rather skeptical about chatbots.” (EXP12)
“You also see the enthusiasm for innovation as well as the concerns for an artificial intelligence dominated workplace. You
quickly notice that [chatbots] are not only perceived as support, but also as a threat.” (EXP19)
“[...] because it is a relatively new topic, the technical component is, of course, the first challenge, i.e. to familiarize oneself
with what all these individual components can actually do and what they do exactly.” (EXP29)
“I hardly use [Google Assistant] at all, [...] because I always have to think too much about how to formulate a question so
that he understands it. So I can't just [talk to him; ...]. As long as I can't do that, [...] I can do it with the old IT system or call
someone.” (EXP09)
“It shouldn't go as far as Google [...] has done that you don't even realize anymore that this is a machine talking to you.
That should still remain recognizable.” (EXP07)
“As soon as you notice that the chatbot may not be able to help you, the acceptance of the product decreases. We have
also made the experience.” (EXP04)

Challenges

CI1.1 Overestimation and high expectations of employees

CI1.2 Acceptance problems of users for chatbots

CI1.3 Fear of job loss

CI1.4 Lack of experience with chatbots or the technology behind

CI1.5 Adapt to the syntax and the dialog structure

CI1.6 Irritation when not recognizing chatbots immediately

CI1.7 Dissatisfaction due to lack of assistance

FI2 Management

Q
uo

te
s “So with the projects I've been involved with so far, it was always assumed that we'd set this up and then it would work

and then it'd be good. And that's a misjudgment.” (EXP01)
“The management actually supports us by providing the budgets and formulating the desire to have them. But then it also
retreats into the background.” (EXP19)

Challenges

CI2.1 Misjudgment of the effort of chatbot projects

CI2.2 Loss of management support during the project

Table 51 Appendix 3.4 – Exemplary Quotes for Individual Influencing Factors
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Environmental Influencing Factors

FE1 Customer situation

Q
uo

te
s “Risk of negative perception if the chatbot breaks down, as customer inquiries cannot be answered then.” (EXP06)

“With the Bot, one would feel as a user also kidded, because someday one learns to know the borders and thinks, The
company doesn't want to raise any costs for customer support and pay an employee.” (EXP11)
“If an internal user who is chatting with us is dissatisfied with something, we might get a complaint. If an external customer
[...] is dissatisfied with something, then he goes to the next one.” (EXP13)

Challenges

CE1.1 Loss of customers

CE1.2 Impersonal customer contact

FE2 Law situation

Q
uo

te
s “[...] any data processing system, where an end-user has the possibility to capture free texts, simply holds the danger.

Even if everything else is intercepted and made anonymous [...]. But wherever free texts are concerned [...] there is always
the danger that they are abused [...]. If that's not allowed to happen, then I estimate it in such a way […], that it's only
possible with great effort to largely prevent it.” (EXP01)
“That my data is always spread, where does it end up, who can all listen, what can be done with it. [...] that is of course
simply a risk [...]. Currently, I wouldn't think of any technology that could improve that, unless I keep everything here in
the house. The question is can I go with this technological lead?” (EXP16)
“So when we look at Germany, the very first thing that comes to my mind is data protection problems. The issue of data
protection is extremely important in this area, at least to establish this issue in Germany.” (Exp25)

Challenges

CE2.1 Ensuring data protection (with regard to the general data protection regulation (GDPR))

CE2.2 Ensuring data security

FE3 Competitive situation

Q
uo

te
s “Management says, "I want to have, you have to have these days, everyone has one." [...] and then you have a solution

with which everyone is dissatisfied afterward. [...] "Everyone has a chatbot, we need one too!” Really complete without
Use Case behind it.” (EXP16)
“Because it is not so much about what is currently possible, but much more about the question of who can develop further
and how quickly. [...] So it's much more about the question who I think will be the best than the question who is currently
the best. And that applies both to speech recognition and to the dialog control.” (EXP19)

Challenges

CE3.1 Innovation pressure to use chatbots

CE3.2 Dependencies on the provider of chatbot technology

Table 52 Appendix 3.4 – Exemplary Quotes for Environmental Influencing Factors
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A4 Requirements Analysis for Information Acquisition Chatbots31

Figure 69 Appendix 4 – Questionnaire Page 1

31 As the study was conducted in German, the original questionnaire is shown so as not to distort/change the
questions/items through translation.
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Figure 70 Appendix 4 – Questionnaire Page 2
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Figure 71 Appendix 4 – Questionnaire Page 3
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Figure 72 Appendix 4 – Questionnaire Page 4
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A5 User-Acceptance for IT-Support Chatbots32

A5.1 First Task

Figure 73 Appendix 5.1 – First Task

32 As the study was conducted in German, the original scenario and the questionnaire is shown so as not to
distort/change the questions/items through translation.



Appendix 223

A5.2 Second Task

Figure 74 Appendix 5.2 – Second Task
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A5.3 Third Task

Figure 75 Appendix 5.3 – Third Task
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A5.4 General Chatbot Questions

Figure 76 Appendix 5.4 – General Chatbot Question
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A5.5 Participants Information

Figure 77 Appendix 5.5 – Participant Information



Appendix 227

A6 Design of the Process-based Chatbot

A6.1 Requirement Analysis

References Requirements
R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11

(Bittner/Shoury 2019) ● ● ● ● ● ● ●
(Corea et al. 2020) ● ● ● ● ●
(Diederich et al. 2020) ● ● ● ● ●
(Elshan/Ebel 2020) ● ● ●
(Feine et al. 2020a) ● ● ● ● ● ●
(Gnewuch et al. 2017) ● ● ●
(Hobert 2019b) ● ● ● ●
(Johannsen et al. 2018) ● ● ●
(Lechler et al. 2019) ● ● ●
(Tavanapour et al. 2019) ● ● ● ● ●
(Winkler/Roos 2019) ● ● ● ● ● ● ●
(Zierau et al. 2020) ● ● ● ●

Table 53 Appendix 6.1 – Requirements Analysis for Process-based Chatbots

A6.2 Experts Distribution

Expert Industry
1 Automotive Engineering

2 Information & Communication Technology

3 Chemicals, Pharmaceuticals & Raw Materials

4 Information & Communication Technology

5 Chemicals, Pharmaceuticals & Raw Materials

6 Information & Communication Technology

7 Information & Communication Technology

8 Finance & Insurance

9 Automotive Engineering

10 Information & Communication Technology

11 Public Sector

12 Finance & Insurance

13 Finance & Insurance

Table 54 Appendix 6.2 – Distribution of the Industries of the Experts
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A6.3 Evaluation Scenarios33

Scenarios for the Current Form

Figure 78 Appendix 6.3 – Evaluation Scenario Current Form Page 1

33 As the study was conducted in German, the original scenarios are shown in order not to distort them through
translation.
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Figure 79 Appendix 6.3 – Evaluation Scenario Current Form Page 2
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Figure 80 Appendix 6.3 – Evaluation Scenario Current Form Page 3
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Scenarios for the Chatbot

Figure 81 Appendix 6.3 – Evaluation Scenario Chatbot Page 1



232 Appendix

Figure 82 Appendix 6.3 – Evaluation Scenario Chatbot Page 2
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Figure 83 Appendix 6.3 – Evaluation Scenario Chatbot Page 3
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A6.4 Questionnaire Table View34

Construct Theory Item Type Scale Reference

G
en

er
al

Age How old are you? Free Text -

Gender What is your gender? Single Choice

Male

Female

Diverse

Not specified
Chatbot
experience What is your previous chatbot experience? 5 point-Likert no use <-> regular use

IT-Affinity

Affinity for
Technology
Interaction
Scale

I like to occupy myself in greater detail with
technical systems. 6 point-Likert Do not agree <-> Fully agree

(Franke et al. 2019)

I like testing the functions of new technical
systems. 6 point-Likert Do not agree <-> Fully agree

I predominantly deal with technical systems
because I have to. 6 point-Likert Do not agree <-> Fully agree

When I have a new technical system in front of
me, I try it out intensively. 6 point-Likert Do not agree <-> Fully agree

I enjoy spending time becoming acquainted with a
new technical system. 6 point-Likert Do not agree <-> Fully agree

It is enough for me that a technical system works;
I don’t care how or why. 6 point-Likert Do not agree <-> Fully agree

I try to understand how a technical system exactly
works. 6 point-Likert Do not agree <-> Fully agree

It is enough for me to know the basic functions of
a technical system. 6 point-Likert Do not agree <-> Fully agree

I try to make full use of the capabilities of a
technical system. 6 point-Likert Do not agree <-> Fully agree

Process
Experience

Do you have experience with the university's
business travel process? Single Choice

Yes, I know the business trip
organization process of the university
No, but I know similar business travel

organization processes
No, I have no experience with business

travel organization processes

U
sa

bi
lit

y

System
Features
(DP)

Natural language interaction for process
execution 7 point-Likert Very Negative <-> Very Positive

Process guidance including progress overview
and forwarding of the process 7 point-Likert Very Negative <-> Very Positive

Adaptation of the process to the user / free choice
of procedure 7 point-Likert Very Negative <-> Very Positive

Provided input options (free text, selection errors,
buttons, file upload) 7 point-Likert Very Negative <-> Very Positive

Integrated help function for the necessary entries
directly in the dialog 7 point-Likert Very Negative <-> Very Positive

Automatic error handling of the entries made 7 point-Likert Very Negative <-> Very Positive

User
Experience
(UEQ)

User
Experience
Questionnaire

Please rate the system based on the following
items.

7 point-Likert annoying <-> enjoyable

(Laugwitz et al. 2008;
Schrepp et al. 2017)

7 point-Likert not understandable <->
understandable

7 point-Likert creative <-> dull

7 point-Likert easy to learn <-> difficult to learn

7 point-Likert valuable <-> inferior

7 point-Likert boring <-> exciting

7 point-Likert not interesting <-> interesting

7 point-Likert unpredictable <-> predictable

7 point-Likert fast <-> slow

7 point-Likert inventive <-> conventional

7 point-Likert obstructive <-> supportive

7 point-Likert good <-> bad

7 point-Likert complicated <-> easy

7 point-Likert unlikable <-> pleasing

7 point-Likert usual <-> leading edge

7 point-Likert unpleasant <-> pleasant

7 point-Likert secure <-> not secure

7 point-Likert motivating <-> demotivating

7 point-Likert meets expectations <-> does not meet
expectations

7 point-Likert inefficient <-> efficient

7 point-Likert clear <-> confusing

7 point-Likert impractical <-> practical

7 point-Likert organized <-> cluttered

7 point-Likert attractive <-> unattractive

7 point-Likert friendly <-> unfriendly

7 point-Likert conservative <-> innovative

Table 55 Appendix 6.4 – Evaluation Questionnaire Table View I

34 Items translated from German.
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Construct Theory Item Type Scale Reference
A

cc
ep

ta
nc

e

Information
Quality
(IQ)

Information
Systems
Success
Model

The chatbot presents the information/answers in a
useful format. 7 point-Likert Do not agree <-> Fully agree (Yu/Qian 2018)

The outputs of the chatbot are easy to
understand. 7 point-Likert Do not agree <-> Fully agree (Freeze et al. 2010)

The chatbot provides the information I need to
organize business trips. 7 point-Likert Do not agree <-> Fully agree (Freeze et al. 2010)

The chatbot provides relevant information for the
business trip organization/substeps. 7 point-Likert Do not agree <-> Fully agree (Freeze et al. 2010)

Service
Quality
(SQ)

Information
Systems
Success
Model

When using the chatbot, I feel safe in terms of
data protection and data security. 7 point-Likert Do not agree <-> Fully agree (Alshibly 2014)

The messages and results of the chatbot are
complete for the business trip organization. 7 point-Likert Do not agree <-> Fully agree (Ojo 2017)

The chatbot supports me individually in organizing
business trips. 7 point-Likert Do not agree <-> Fully agree (Alshibly 2014)

If I have a problem using it, the chatbot helps me
find a solution. 7 point-Likert Do not agree <-> Fully agree (Alshibly 2014)

Perceived
usefulness
(PU)

Technology
Acceptance
Model

Using the chatbot allows me to do the business
trip organization quickly. 7 point-Likert Do not agree <-> Fully agree (Davis 1989)

Using the Chabot makes it easier for me to
organize business trips. 7 point-Likert Do not agree <-> Fully agree (Davis 1989)

Using the chatbot for business travel organization
increases my productivity. 7 point-Likert Do not agree <-> Fully agree (Davis 1989)

I find the chatbot useful for business travel
organization. 7 point-Likert Do not agree <-> Fully agree (Venkatesh/Bala 2008)

Using the chatbot for business travel organization
increases my effectiveness. 7 point-Likert Do not agree <-> Fully agree (Davis 1989)

Perceived
ease of use
(PEoU)

Technology
Acceptance
Model

My interaction with the system is clear and
understandable. 7 point-Likert Do not agree <-> Fully agree (Venkatesh/Davis

2000)
I find it easy to get the system to do what I want. 7 point-Likert Do not agree <-> Fully agree (Venkatesh/Bala 2008)

Using the chatbot is easy for me to learn. 7 point-Likert Do not agree <-> Fully agree (Davis 1989)

I find the chatbot easy to use. 7 point-Likert Do not agree <-> Fully agree (Venkatesh/Davis
2000)

Using the chatbot for business travel organization
requires little mental effort. 7 point-Likert Do not agree <-> Fully agree (Venkatesh/Davis

2000)

Behavioral
intention to
use
(BI)

Technology
Acceptance
Model

If I have access to the chatbot, I would probably
use it for business travel organization. 7 point-Likert Do not agree <-> Fully agree (Venkatesh/Davis

2000)
I would recommend the chatbot for organizing the
business trip. 7 point-Likert Do not agree <-> Fully agree (Constantinides et al.

2013)
Provided I have access to the chatbot, I will use it
for business travel organization in the future. 7 point-Likert Do not agree <-> Fully agree (Venkatesh/Davis

2000)

User
Satisfaction
(US)

Information
Systems
Success
Model

The chatbot for business travel organization has
met my expectations. 7 point-Likert Do not agree <-> Fully agree (Alshibly 2014)

Overall, I am satisfied with the chatbot for
business trip organization. 7 point-Likert Do not agree <-> Fully agree (Yu/Qian 2018)

I find the chatbot very helpful for business travel
organization. 7 point-Likert Do not agree <-> Fully agree (Freeze et al. 2010)

Table 56 Appendix 6.4 – Evaluation Questionnaire Table View II
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A6.5 Questionnaire Instantiation35

Figure 84 Appendix 6.5 – Evaluation Questionnaire Page 1

35 As the study was conducted in German, the original questionnaire is shown in order not to falsify/change the
questions/items through translation.
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Figure 85 Appendix 6.5 – Evaluation Questionnaire Page 2



238 Appendix

Figure 86 Appendix 6.5 – Evaluation Questionnaire Page 3
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Figure 87 Appendix 6.5 – Evaluation Questionnaire Page 4
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Figure 88 Appendix 6.5 – Evaluation Questionnaire Page 5
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A6.6 Structured Interview Guideline36

Figure 89 Appendix 6.6 – Structured Interview Guideline - Page 1

36 As the study was conducted in German, the original guideline is shown in order not to distort/change the
statements/questions through translation.
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Figure 90 Appendix 6.6 – Structured Interview Guideline - Page 2
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Figure 91 Appendix 6.6 – Structured Interview Guideline - Page 3
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Figure 92 Appendix 6.6 – Structured Interview Guideline - Page 4
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A6.7 Detailed User Experience Questionnaire Evaluation

Items: Current Form

Item Left Right Scale N Mean Std. Dev.
1 annoying enjoyable Attractiveness 35 -0,629 1,215

2 not understandable understandable Perspicuity 35 0,200 1,431

3 creative dull Novelty 35 -1,571 1,399

4 easy to learn difficult to learn Perspicuity 35 0,143 1,438

5 valuable inferior Stimulation 35 -0,171 1,150

6 boring exciting Stimulation 35 -1,657 1,413

7 not interesting interesting Stimulation 35 -1,457 1,442

8 unpredictable predictable Dependability 35 0,457 1,245

9 fast slow Efficiency 35 -0,914 1,147

10 inventive conventional Novelty 35 -2,086 0,951

11 obstructive supportive Dependability 35 -0,200 1,256

12 good bad Attractiveness 35 -0,343 1,162

13 complicated easy Perspicuity 35 -0,543 1,358

14 unlikable pleasing Attractiveness 35 -0,714 1,073

15 usual leading edge Novelty 34 -2,176 1,114

16 unpleasant pleasant Attractiveness 35 -0,771 1,140

17 secure not secure Dependability 35 0,314 1,323

18 motivating demotivating Stimulation 35 -1,543 1,172

19 meets expectations does not meet expectations Dependability 35 0,829 1,465

20 inefficient efficient Efficiency 35 -0,429 1,461

21 clear confusing Perspicuity 35 -0,457 1,578

22 impractical practical Efficiency 35 -0,200 1,368

23 organized cluttered Efficiency 35 -0,714 1,467

24 attractive unattractive Attractiveness 35 -1,286 1,073

25 friendly unfriendly Attractiveness 35 -0,829 1,224

26 conservative innovative Novelty 35 -2,229 1,003

Table 57 Appendix 6.7 – Detailed UEQ Results: Items Current Form

Constructs and Scale Consistency: Current Form

Item Scale N Mean Std. Dev. Cronbachs Alpha-
Coefficient

Guttmans Lambda2-
Coefficient

1 Attractiveness 35 -0,762 0,94 0,92 0,92

2 Perspicuity 35 -0,164 1,43 0,85 0,84

3 Efficiency 35 -0,564 1,08 0,76 0,77

4 Dependability 35 0,350 0,90 0,69 0,68

5 Stimulation 35 -1,207 1,23 0,87 0,88

6 Novelty 35 -2,010 0,79 0,82 0,80

Table 58 Appendix 6.7 – Detailed UEQ Results: Constructs and Scale Consistency Current Form
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Items: Chatbot

Item Left Right Scale N Mean Std. Dev.
1 annoying enjoyable Attractiveness 66 1,909 0,940

2 not understandable understandable Perspicuity 66 2,106 0,879

3 creative dull Novelty 66 1,318 1,179

4 easy to learn difficult to learn Perspicuity 66 2,394 0,742

5 valuable inferior Stimulation 66 1,742 0,847

6 boring exciting Stimulation 66 1,091 0,779

7 not interesting interesting Stimulation 66 1,409 0,841

8 unpredictable predictable Dependability 66 1,045 1,221

9 fast slow Efficiency 66 1,500 1,206

10 inventive conventional Novelty 66 1,439 1,191

11 obstructive supportive Dependability 66 1,924 1,012

12 good bad Attractiveness 65 2,123 0,893

13 complicated easy Perspicuity 66 1,894 1,010

14 unlikable pleasing Attractiveness 65 0,985 1,068

15 usual leading edge Novelty 66 1,773 1,064

16 unpleasant pleasant Attractiveness 66 1,576 1,096

17 secure not secure Dependability 66 1,409 1,289

18 motivating demotivating Stimulation 66 1,439 0,994

19 meets expectations does not meet expectations Dependability 64 1,313 1,167

20 inefficient efficient Efficiency 66 1,682 1,025

21 clear confusing Perspicuity 66 1,864 1,094

22 impractical practical Efficiency 66 1,576 1,138

23 organized cluttered Efficiency 66 1,833 1,284

24 attractive unattractive Attractiveness 64 1,375 0,968

25 friendly unfriendly Attractiveness 65 1,508 1,017

26 conservative innovative Novelty 66 1,924 0,933

Table 59 Appendix 6.7 – Detailed UEQ Results: Items Chatbot

Constructs and Scale Consistency: Chatbot

Item Scale N Mean Std. Dev. Cronbachs Alpha-
Coefficient

Guttmans Lambda2-
Coefficient

1 Attractiveness 66 1,585 0,53 0,82 0,82

2 Perspicuity 66 2,064 0,59 0,84 0,83

3 Efficiency 66 1,648 0,91 0,83 0,83

4 Dependability 66 1,431 0,75 0,72 0,72

5 Stimulation 66 1,420 0,43 0,76 0,76

6 Novelty 66 1,614 0,77 0,82 0,81

Table 60 Appendix 6.7 – Detailed UEQ Results: Constructs and Scale Consistency Chatbot
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A6.8 Detailed Acceptance Evaluation

Information Quality

Figure 93 Appendix 6.8 – Detailed Distribution: Information Quality

Service Quality

Figure 94 Appendix 6.8 – Detailed Distribution: Service Quality

Perceived Usefulness

Figure 95 Appendix 6.8 – Detailed Distribution: Perceived Usefulness
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Perceived Ease of Use

Figure 96 Appendix 6.8 – Detailed Distribution: Perceived Ease of Use

Behavioral Intention to Use

Figure 97 Appendix 6.8 – Detailed Distribution: Behavioral Intention to Use

User Satisfaction

Figure 98 Appendix 6.8 – Detailed Distribution: User Satisfaction
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A7 Procedure Model for Chatbot Introduction and Operation

A7.1 1st Iteration Procedure Model

Figure 99 Appendix 7.1 – 1st Iteration Procedure Model I
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Figure 100 Appendix 7.1 – 1st Iteration Procedure Model II
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Figure 101 Appendix 7.1 – 1st Iteration Procedure Model III
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A7.2 2nd Iteration Procedure Model

Figure 102 Appendix 7.2 – 2nd Iteration Procedure Model I
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Figure 103 Appendix 7.2 – 2nd Iteration Procedure Model II
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Figure 104 Appendix 7.2 – 2nd Iteration Procedure Model III
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