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Abstract   

The paper explores human attitudes and emotions evoked by interaction with Digital Assistants 
and the subsequent prospects for development potential for DAs. The authors lay particular focus 
on reactions of manager level employees, representing various industries, as they have the most 
significant influence on business and technology development strategies. The analysis is backed 
up by first hand survey research conducted by the authors as well as the most current secondary 
sources.   

1. Introduction  

Since 1952 there have been continuous attempts to create meaningful conversational human to 
computer interactions. As technology developed, new milestones were achieved, bringing closer 
the moment when machines would pass the Turing Test1, and Digital Assistants emulating human-
to-human spoken and written communication, would become a commodity. 

Any conversation is more productive if it evokes positive emotions. If it causes rise to negative 
feelings, humans may cease to participate. This principle applies to both conversation between 
huma201ns as well as human to machine interaction. 

2. Research substation  

Considering a Digital Assistant exists in order to solve a problem, it is crucial that humans deem 
their experience with it as positive. Therefore, the main focus of this paper will be the positive and 
natural conversation experience, including its main underlying factors; both in human-human and 
human-machine conversation.  

3. Research questions 

What is the current development status of Digital Assistants in business application? What are 
Digital Assistants typically used for? How do people interact with Digital Assistants and what 
physiological reaction accompany such interplay? What is the future perspective of the cybernetic 
conversational experience? 

4. Research methods 

In order to answer these questions, the authors explore the underlying psychological reaction of 
humans when conversing with Digital Assistants. By analysing human emotions and attitudes 
during and after conversations with Digital Assistants, the findings could potentially enable the 
improvement of the Digital Assistant experience. The examination in this paper will be based 
predominantly on data gathered from user surveys and backed by desk research sources. Details 

                                                
1 "The Turing Test, 1950". turing.org.uk. The Alan Turing Internet Scrapbook. 
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of the survey structured are explained in Section 5. Moreover, significant focus will be placed on 
the analysis of business stakeholders, especially management representatives, considering that 
their decisions have the largest influence on the direction of business and investment spending in 
the technology that is deployed to end-users. 

The data gathered during the research has allowed for light to be thrown on the subject of Digital 
Assistant development and conclusions to be made on their future application and growth. 

5. Digital Assistant - Definition 

What is a Digital Assistant? A Digital Assistant, or “bot”, is a computer programme that can 
simulate human activities, e.g., perform certain tasks for, or respond to, an individual based on 
verbal commands, voiced or typed.2  Digital Assistants that only use written commands are 
generally referred to as “chatbots” (the term was first coined by Mauldin in 1994 to define the 
systems that have the ability “to think”)3.  

Some Digital Assistants operate on the basis of the transformation of phrases in accordance with 
the following rule: in a phrase given by the user, the program looks for a keyword. The program 
then searches for a transformation rule related to this keyword, from a list of key words, and for 
transformation rules built into the Digital Assistant’s script (a database necessary to process the 
phrases). Certain types of Digital Assistant could be therefore described as a structure adapted to 
dialogue (just as a relationship with a Digital Assistant itself is a form of dialogue).4  

With any type of communication, whatever the end aim, the emotional element of the 
communication is relevant since human beings are emotionally driven beings. If a human being 
interacts with another intelligence – whether human or artificial – some sense of “soul” or empathy, 
is by default expected from the other side, again due to the very nature of humans. Humans strive 
for an emotional reaction from other human beings, in message received, voice tone, and body 
language. For decades, the fascination in communicating with machines has been growing, and 
the aim has been not only for machines to make our lives easier by supplying relevant or desired 
information, but also to form some level of relationship. With regards to emotions in the work 
place, we find that "emotions can be an important part of the way people behave at work. Given 
the obvious role emotions play in our lives, it might surprise you that, until recently, the field of 
OB has given the topic of emotions little attention."5 

                                                
2 Hoy, Matthew B. (2018). "Alexa, Siri, Cortana, and More: An Introduction to Voice Assistants". Medical 
Reference Services Quarterly. 37 (1): 81–88. 
3 Pereira, M. J., Coheur, L., Fialho, P. R., Ricardo (2016). Chatbots’ Greetings to Human-Computer 
Communication.  
4 Przegalińska, A.: Istoty wirtualne. Jak fenomenologia zmieniała sztuczną inteligencję. Universitas Kraków 2016. 
5 Robbins, Stephen P.; Judge, Timothy A.: Organizational Behavior (15th edition) Pearson (2013) 
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6. Digital Assistants – History 

The first Digital Assistant, Audrey, was built in 1952 by Bell Labs. Audrey, a six-foot-high 
construction, could recognize the voices of its main creators and reacted to digits from zero to nine. 
1962 saw the launch of IBM’s “shoebox” machine, which was able to understand 16 English 
language spoken words. 

In 1966, Eliza was born, the child of Joseph Weizenbaum, and this digital assistant was the first 
with which one could have “human-like” conversations. Although primitive, Eliza responded to 
questions asked of her in a way that displayed understanding of the question posed – a level of 
commentary to the preceding communication would be displayed by Eliza. Eliza was based on 
NLP – natural language programming. This digital assistant also gave rise to the concept of the 
Eliza effect: the tendency to unconsciously assume computer behaviours are analogous to human 
behaviours. 

It is worth noting the human names predominantly given to Digital Assistants, as well that they 
are female names: an indication of a need for communication to take place with something we can 
give a human touch to, and can have a sympathy towards? Woman are deemed to be easier to 
communicate with and therefore the tendency is for Digital Assistants to be given a female persona. 

Despite a number of Digital Assistants being created in the following decades, it wasn’t until 1997, 
with the creation of Jabberwacky, by Rollo Carpenter, and the subsequent improved version 
Cleverbot, that Digital Assistants began to learn from the conversations they were having. 

It was as early as 1950 that Alan Turing introduced The Turing Test, in his paper “Computing 
Machinery and Intelligence”– it is a test that tries to determine if the entity one is speaking to is 
human or artificial, using only written language. This again demonstrates the fascination of human 
beings to have empathetic conversations with machines. 

In 1990, another Digital Assistant competition was set up - The Loebner prize – at Boston’s 
Computer Museum. The aim of the competition, which still runs annually, is for contestants to 
create the most human-like artificial intelligence: judges communicate with the AI/Digital 
Assistants and assess whether they can guess that the interaction is with a machine or a human, 
along similar lines to the Turing Test. The defining aim in the development of Digital Assistants 
is to make interaction with them seem as human as possible. 
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Figure 1. DA history - milestones 

 

In recent years, we have invited Digital Assistants not only into our working and functional lives 
but also into our homes, i.e. our private sphere. Apple’s Siri and Amazon’s Alexa are not only toys 
for the IT community and those “in the know”, but interact with our children, an element of our 
social (eg. Alexa playing music and setting an ambiance when we have guests) and personal lives. 
These assistants are not there simply to assist in a functional sense but have become members of 
our households and crossed into the personal sphere. 

After the banking sector, one of the sectors using chatbots the most, is the pornographic industry. 
As digital communication impacts on human-to-human relationships, there is an up-surge in chat 
bots such as “Slutbot”, which creates a safe space for 18+ year old users to practice their flirting 
skills.6 Slutbot is an example of the boom is Digital Assistants outside of the business sphere. The 
authors of this paper are interested in DA impact on business, however note of DAs growth in the 
private/lifestyle industries demonstrate their universal impact across the board, their increased 
usage in filling emotional voids and how trust towards DAs is increasing. 

7. Digital Assistants – Where Are We Now? 

Today, the global Digital Assistant market is experiencing a 24% annual growth rate and by 2025 
is expected to reach a worth of USD 1.25bn. Digital Assistants have become commonplace in the 
Western World and as the findings in this paper will show, interactions with Digital Assistants are 
not limited to educated city dwellers. 

 

                                                
6 https://www.nytimes.com/2019/05/20/fashion/dating-bots-flirttech.html 
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At present, the activity of DAs is mainly concentrated on client engagement. From this point of 
view, Digital Assistants are another point of contact acting on behalf of the company. However, 
what does this really mean? What tasks are undertaken currently by Digital Assistants? 

Figure 2. Involvement of bots in different areas7 

  

As is presented in Figure 2, trends in Digital Assistant expansions are heading towards more 
natural interaction, using as many senses as possible (text, voice or, in the future, even gestures) 
via different channels like webpages, messaging apps (Facebook, WhatsApp) or over the phone. 
 
Conversational interfaces (via text, audio or both ways) have a relatively long history, but the rapid 
recent advancement is driven by the growing popularity of social media & instant messaging apps 
which have shaped human requirements in terms of communication: messages should be short, 
precise, accurate and what is very important: always available. On the other hand, 24/7/365 
delivery of good quality content is, in the current economic and demographic situation, impossible 
without the involvement of Digital Assistants. 

 
                                                
7 Source: Susan Etlinger. The conversational business, how chatbots reshape digital experiences, June 27, 2017. 
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7.1. Types of Digital Assistants 

In order to gain an understanding of the current usage of Digital Assistants, the following main 
categories of DAs can be distinguished8 9:  

Figure 3. DA classification 

 

a. Informational / notifiers: principally designed for one-sided communication with users 
(subscribers) by sending notifications based on a certain schedule (e.g., daily news, weather 
forecast) or triggered by certain events (e.g., notification of a package having been 
dispatched, an invoice having been issued, notification about a sales promotion); 
commercial organisations may use these to present their target users (e.g., customers, 
employees) with tailored product knowledge, which in turn may help boost engagement 
and increase efficiency while reaching the subscriber base. 

b. Transactional: interfaces for applications through which users can book tickets, order 
food, open and manage bank accounts or report insurance damage, by going through a pre-
defined, linear process requiring the user to make certain decisions from an exhaustive list 
of options.  These kinds of DAs can also boost enterprises’ productivity by connecting 
various data resources and streamlining enterprise activities. Usually, DAs within this class 
do not allow for a free robot-user interaction (as the user cannot converse freely but must 
select option from a given menu). 

c. Device Control: support conversational interfaces that enable connected devices such as 
wearables, home appliances and vehicles to interact with each other (e.g., smartphones or 

                                                
8 Machowczyk, M., Maliszewski, M., Kaczorowska, W., Godlewski, P. K2 Digital Transformation: Raport. Polskie 
Chatboty 2018. 
9 Srinivasan, K., Nguyen, C., Tanguturi, P.: CHATBOTS ARE HERE TO STAY So what are you waiting for? 
Accenture research (2018). 
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smart home speakers – such as Alexa - can work with smart home devices like light 
switches). 

The above classification does not mean that a Digital Assistant cannot be designed to perform 
more than one or even all of the mentioned functions (e.g., a bot can be a notifier as well as perform 
certain transactions). In addition to these Digital Assistant types, conversational DAs exist. 
Conversational Digital Assistants are defined as those that allow users to conduct free 
conversations; they respond to the users’ commands / requests issued in his/her natural language 
thanks to the deployment of the natural language processing (NLP) engine (the NLP engine makes 
it possible for the DA to understand the user’s intent and entity – i.e., the key parameters of the 
user’s command).  

7.2. DA application 

Currently robots or other AI based solutions influence increasingly more personal environments 
with the aim to assist humans10. The popularity of Digital Assistants has grown predominantly due 
to their 24/7 availability and vast range of applications in numerous areas (business, public 
administration, education and entertainment). They are used as consultants, advisors, merchants, 
call centre operators or simply engage in discussions on various topics11 12.  Internet DAs are now 
responsible for over 50% of all internet traffic, including web-browsing, content publishing, media 
playback or file downloading13.  In accordance with research conducted by Accenture, deployment 
of DAs is presently extensive in the healthcare, communications and banking sectors (source: 
Accenture Experience Orchestration as a Service Survey, 2017).  The same research revealed that 
the companies’ executives have either already introduced, or plan to introduce, conversational DAs 
in the following key areas: (a) after-sales and customer service; (b) sales and marketing, and (c) 
CRM (customer relationship management). 

                                                
10 Clabaugh, C., Matarić, M.: Robots for the people, by the people: Personalizing human-machine interaction. 
Science Robotics 3, eaat7451 (2018). 
11 Inżynieria wiedzy.pl (2018), http://www.inzynieriawiedzy.pl/systemy-inteligentne/ programy-
konwersacyjne/istota-historia-ewolucja.  
12 Czym jest czatbot? (2018), https://chatbot.pl/about.  
13 Machowczyk, M., Maliszewski, M., Kaczorowska, W., Godlewski, P. K2 Digital Transformation: Raport. Polskie 
Chatboty 2018. 
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Figure 4. Current application of DAs 

 

Given their significant value as learning tools, Digital Assistants have also been deployed in 
education (in e-learning and in intelligent tutoring applications), for example they are being 
successfully used as foreign language learning tools14. Chatbots (often combined with social 
media) are also increasingly being used as recruitment support tools15 16. 

As the Accenture research shows17, although “bots are the future”, some organisations, while 
recognising the huge potential and efficiencies generated, are still hesitant to implement DA-based 
technologies (executives either completely reject the idea or adopt a “wait and see” attitude).  The 
main three concerns that executives named in this regard, are (a) users’ reluctance to engage with 
a conversational DA, (b) DAs’ inability to deliver a personalized customer experience, and (c) 
DAs’ failure to sufficiently understand human input. Another challenge identified by the 
researchers may be user inexperience with communication with chatbots (users, especially 
generation X, may experience certain loopholes while conversing with an imperfect machine or, 
with respect to younger generations, they may feel overburdened with over-automation of 
processes and thus reluctant to engage in AI-based solutions, e.g., during a recruitment process)18. 

Nevertheless, Digital Assistants do appear to be here to stay - for example they can help 
commercial organisations address their targeted users’ expectations in terms of their customer 

                                                
14 Na-Young Kim. A Study on Chatbots for Developing Korean College Students' English Listening and Reading 
Skills. Journal of Digital Convergence Vol. 16. No. 8, pp. 19-26 (2018). 
15 A How-To Guide For Using A Recruitment Chatbot (2018), https://ideal.com/recruitment-chatbot/ 
16 Spałek M.: Facebook – narzędzie kariery czy platforma rozrywki? Idea i wstępny sprawdzian koncepcji badania, 
Zarządzanie Zasobami Ludzkimi, nr 1 (84) (2012). 
17 Srinivasan, K., Nguyen, C., Tanguturi, P.: CHATBOTS ARE HERE TO STAY So what are you waiting for? 
Accenture research (2018). 
18 Berdowska, A.: Wspomaganie procesu rekrutacji pracowników za pomocą chatbotów – analiza wybranych 
rozwiązań. Zarządzanie Zasobami Ludzkimi (Human Resource Management) 2018_5(124). 
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experience and attachment to brands. Based on the research on customer experience, end users 
value constant accessibility to services and customer support, the speed of response as well as, 
perhaps most importantly, being treated like individuals, and so, the personalisation of services is 
a key factor19.  Provided that companies adopt the right DA strategies, they may significantly create 
more value for the customer and improve the customer experience (in particular, if companies take 
into account how the targeted user will use the DA and thus design the DA experience 
accordingly20).  

In the literature it has already been suggested that conversational systems could address the main 
objectives of educative technologies by establishing a more engaging and human-like relationship 
between users and systems21 22.  Furthermore, in terms of educational use of Digital Assistants, it 
has also been pointed out that the communicative characteristics of dialogue systems could support 
the social dimension of learning activities; the social context may, in turn, additionally be a 
motivator for gaining knowledge23. The benefits of designing a system addressing the above 
characteristics are also valid for other uses of DA technology referred to in the above paragraphs, 
(which could be generally summarized as the customer-facing processes both in private and public 
sectors).  This leads the authors to believe that, among other aspects, understanding what makes a 
positive conversation experience for the user is critical for DA design and, subsequently, the 
deployment of the right DA strategy within a commercial organisation as the conversation-type 
interaction would follow the common-sense approach to addressing end users’ needs in the broad 
services sector. 

7.3. Excerpts from Previous Research 

In the below paragraphs the authors present some conclusions following on from previous studies 
on Human-Robot Interactions (HRI), particularly those focused on what sort of affects humans 
experience while interacting or after having interacted with robots or AI-based solutions. 

HRI is a multidisciplinary field that seeks to develop technologies to support robots’ coexistence 
with humanity24.  One of the goals in HRI is to design robots that are friendly towards humans and 

                                                
19 Engage Hub. MANAGING THE FRAGILE CUSTOMER EXPERIENCE IN THE INFORMATION AGE 
RESEARCH PAPER NOVEMBER 2017. 
20 Srinivasan, K., Nguyen, C., Tanguturi, P.: CHATBOTS ARE HERE TO STAY So what are you waiting for? 
Accenture research (2018). 
21 Griol, D., Callejas, Z.: An Architecture to Develop Multimodal Educative Applications with Chatbots. 
International Journal of Advanced Robotic Systems (2013). 
22 Roda C., Angehrn A., Nabeth T.: Dialogue systems  for  Advanced  Learning:  Applications  and  Research. In: 
Proc. of BotShow’01 Conference. pp. 17 (2013). 
23 Chou C- Y, Chan T- W, Lin C – J: Redefining the Learning Companion: the Past, Present and Future of 
Educational Agents. Computers & Education. 40: 255- 269 (2003). 
24 Clabaugh, C., Matarić, M.: Robots for the people, by the people: Personalizing human-machine interaction. 
Science Robotics 3, eaat7451 (2018). 
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that interact naturally with them.  Some studies in HRI have shown that robot’s transparency (e.g., 
its confession of own incompetence or request for advice), could make the robot more likeable25. 

The authors have identified several studies that have been conducted to date to examine human 
attitudes towards Digital Assistants26, which are a source of insightful data. 

In 1970, one researcher predicted that the difficulty in distinguishing between human-like objects 
and a human counterpart will evoke a negative effect27. Since then, researchers have established 
that various media can elicit different kinds of social responses, such as verbal28, gestural and 
visual29. In one of the recent studies, researchers sought to prove that the view of an uncanny 
looking android could elicit the fear of death in humans30 (however, due to limitation of this study 
to one particular stimulus, the results, though supporting the hypothesis, were inconclusive)31. 
Other experiments revealed that the human likeness of a robot may be one of many factors 
affecting the way in which humans perceive it (and what emotions it evokes in a human)32. Other 
recent studies show that human-looking robots are better placed to evoke humanlike interactions 
than less human-like robots33.   

Studies have also been conducted to investigate human responses to various DA types. In one 
study34, humans were exposed to DAs with avatars graphically similar to humans as well as pure 
text chatbots without any avatar images. This study revealed that the users enjoyed interaction with 
both text and avatar-chatbots, however, the “weirder” looking bots – the ones with avatars - (at 
least, in the perception of humans), caused more intense negative effect (which, as concluded by 
its authors, may suggest that bots should not pretend to be human).  Similar experiments (involving 
exposing humans to various DA types) were conducted by the students of the BI Norwegian 
                                                
25 Mirnig, N., Stollnberger, G., Miksch, M., Stadler S., Giuliani M., Tscheligi M.: To err is robot: How humans 
assess and act toward an erroneous social robot.  Front. Robot. AI 4, 21 (2017). 
26 Ciechanowski, L., Przegalinska, A., Wegner, K.: The Necessity of New Paradigms in Measuring Human-Chatbot 
Interaction. In: Hoffman (ed.) Advances in Cross-Cultural Decision Making, Advances in Intelligent Systems and 
Computing 610. Springer International Publishing (2018). 
27 Mori, M.: Bukimi no tani [the uncanny valley]. Energy 7, 33 –35 (1970). 
28 Reeves, B., Nass, C.: How People Treat Computers, Television, and New Media Like Real People and Places. 
CSLI Publications, Cambridge (1996). 
29 MacDorman, K.F., Minato, T., Shimada, M.: Assessing human likeness by eye contact in an android testbed. In: 
Proceedings of the (2005).  
30 MacDorman, K.F.: Androids as an experimental apparatus: why is there an uncanny valley and can we exploit it. 
In: CogSci-2005 Workshop: Toward Social Mechanisms of Android Science, pp. 106–118 (2005). 
31 Ciechanowski, L., Przegalinska, A., Wegner, K.: The Necessity of New Paradigms in Measuring Human-Chatbot 
Interaction. In: Hoffman (ed.) Advances in Cross-Cultural Decision Making, Advances in Intelligent Systems and 
Computing 610. Springer International Publishing (2018). 
32 MacDorman, K.F.: Androids as an experimental apparatus: why is there an uncanny valley and can we exploit it. 
In: CogSci-2005 Workshop: Toward Social Mechanisms of Android Science, pp. 106–118 (2005). 
33 MacDorman, K.F., Ishiguro, H.: The uncanny advantage of using androids in cognitive and social science 
research. Interact. Stud. 7, 297–337 (2006).  
34 Ciechanowski, L., Przegalinska, A., Wegner, K.: The Necessity of New Paradigms in Measuring Human-Chatbot 
Interaction. In: Hoffman (ed.) Advances in Cross-Cultural Decision Making, Advances in Intelligent Systems and 
Computing 610. Springer International Publishing (2018). 



13 
 

Business School in Oslo35. To test how giving a Digital Assistant some traits of human personality 
can affect human behaviour, students developed four DA types – from a purely neutral 
informational agent with no human characteristics, to an advanced generic chatbot with the 
appearance of Mickey Mouse - and then conducted experiments with a sample group. The students 
concluded that there is significant evidence to support the statement that a chatbot with human 
characteristics may efficiently strengthen behavioural loyalty, brand attachment and active user 
engagement. They furthermore found that human idiom is the only proven factor explaining better 
results for certain versions of their DAs. They concluded that, when it comes to building brand 
resonance, a purely neutral and informational chatbot is less efficient compared to a DA designed 
with friendly and engaging conversational skills. The authors of this paper believe that the above 
conclusion also holds true for the deployment of DAs for other purposes whenever the success of 
such deployment is ultimately determined by the quality of the human users’ experience.  The risk 
of disregarding this conclusion could be summed up with the following quote: 

“If you don’t spend the time crafting that character and motivation carefully, you run the risk 
of people projecting motivations, personality traits, and other qualities onto your App and brand 
that you may not want associated with them.”  Oren Jacob (Google I/O ’17) 

8. Research Methodology 

To survey the underlying psychological reaction of humans when interacting with Digital 
Assistants, the authors of this paper used the following methodology. 

The authors designed a survey composed of four sections (“Ethnography”, “Creating Positive 
Customer Service”, “Digital Assistant vs. Human Agent”, and “Future of Digital Assistants”; the 
text of the survey constitutes Appendix no. 1 hereto), containing both open and close ended 
questions, as well as those taking the form of 5 likert scale36.  The survey was designed using 
SurveyMonkey® software. The questionnaire was distributed to potential respondents via e-mail, 
communication platforms and social networks, such as Facebook. 

Over the period of one month (May 2019), 109 surveys were completed. The majority of 
respondents were employed on a managerial level (managers or higher) and between 32 and 40 
years old. The vast majority of respondents hold a university degree and resides in large cities 
(over 500 000 inhabitants). Among the respondents, men and women were almost equally 
represented (with a slight predominance to men).  

                                                
35 	Verney, V., Poulain, A.: Building brand resonance with chatbots: assessing the importance of giving your bot a 
human personality. Master of Science in Business Management Major in Marketing. BI Norwegian Business 
School. Campus Oslo. (2018). 
36 https://www.britannica.com/topic/Likert-Scale.  
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Figure 5. Overview of the respondents 

 

Figure 6. Age of the respondents 
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Figure 7. Occupational level of the respondents 

 

The authors of this paper are aware of certain limitations connected with the respondent sample 
(i.e., a group mostly under 40, with a high level of education). It may be that such a sample group 
is by default more likely to be familiar with Digital Assistant technology and interactions with 
DAs in general.  

9. Data Analysis 

The authors are predominantly focused on the leadership representatives including various levels 
in the organisation hierarchy i.e. managers, directors and board members as they generate the most 
meaningful impact both on the business and human interactions. Their decisions have the largest 
influence on the direction of business and investment spending in the technology that is deployed 
to the end-users. Therefore, the authors find it most relevant to consider this group as the centre of 
attention and draw conclusions on the future of Digital Assistant usage through the analysis of 
leaders’ attitudes and behaviours in the analysed area. 
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Figure 8. Respondents’ answer to question on their knowledge of DAs 

 

Figure 9. Respondents’ answer to question on their preferences 

 

Firstly, it is evident that basic knowledge on Digital Assistants is widely present in the sample 
group. Only two out of 62 respondents do not have any previous experience with the technology. 
On the other hand, what is fascinating, is that managers are not fully aware of the technological 
capabilities of DAs as 17% of those surveyed were not sure if they had ever encountered DAs. 
Moreover, almost 20% were not confident they could detect whether they were interacting with a 
human agent or Digital Assistant. 
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Figure 10. Respondents’ answer to question on who they would trust more 

 

The question of leaders’ trust towards Digital Assistants arises. The authors see a clear 
contradiction in the sample attitude. On one hand, 73% would like to be assisted by human agents, 
while only one respondent would prefer DA, the rest have no preference. However, the same group 
would not be so confident in sharing personal data with a human agent. Only 56% of respondents 
would share such data, whilst the other 44% would be willing to share the same data with the DA.   

Figure 11. Respondents’ answer to question on their reactions to being services by a DA 

 

This leads to another question: what kind of feelings do Digital Assistants provoke in the 
respondents? How do humans react to contact with DAs? Extreme emotions like anger or a feeling 
of being cheated were present in the minority. Leadership representatives mainly felt curious, 
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surprised or neutral towards Digital Assistants, and yet almost 20% would feel suspicious about 
interacting with the DA. 

Figure 12. Respondents’ answer to question on the importance of certain behaviours while receiving face-to-face customer 
service 

 

How could the unease of interacting with a DA be reduced, so as to diminish mistrust? One of the 
widest areas of DA usage is customer service, therefore the authors wanted to explore the 
perspective of successful conversation with Customer Service Agents - and to translate the 
conclusions to the DA area of operations. According to the data collected, humans value efficiency, 
professionalism as well as kindness and a smile. The authors believe this could be mimicked at the 
DA conversational flow design stage, resulting in frictionless and pleasant human-to-DA 
interaction for the end user. 

Are there any other insights gathered by the authors based on the survey data? In the last section 
of the survey, the authors asked open questions. In order to analyse the trends, the answers were 
grouped into  subsets containing  similar answers types and based on the occurrence number of the 
answer type., The authors could therefore establish the following trends: 

1. Leaders are pragmatic and not willing to share futuristic visions of Digital Assistants. They 
mainly claimed they would see the DA appliance in terms of device controllers. What was 
disappointing was that the devices types mentioned were the ones which are already 
equipped with voice control capabilities like: TV sets, light switches or thermostats. 
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2. When asked which daily routines they would ask a DA to assist them with, the answers 
were surprising, if not shocking. Keeping in mind that the sample group was quite cautious 
about trusting Digital Assistants, the following were selected: 

a. Controlling home appliances, including the locks to the front door; 

b. Money transfers and paying bills; 

c. Handling home electrical equipment. 

Such answers raise the question: how concerned are managers with security issues? All of 
the use cases mentioned are highly sensitive with regards to security and privacy. 

3. An inquiry was made as to whether there is any area of human life that is dominated by 
Digital Assistants and whether people miss “the human touch”. The results showed that 
most friction occurred in the Customer Service space. The technology and DA design 
patterns are not yet mature enough to mimic real human-to-human conversation. 

The authors asked the question how leaders’ answers compare to non-managers. The results 
showed no significant difference between the two groups. Only in answer to a few questions were 
some dissimilarities found. Leadership representatives have slightly higher awareness in terms of 
Digital Assistants and have a bit higher confidence entrusting sensitive data with them. 

Figure 13 Leadership vs Non-Managers: DA awareness 
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Figure 14 Leaders vs non-managers DAs: Trust 

 

10. Digital Assistants - the Future is Conversational 

According to the 2018 Hype Cycle for Emerging Technologies prepared by Gartner, Digital 
Assistant technology is already in the third phase of its development, after the peak of inflated 
expectations - with the plateau of productivity expected in the next two-five years. For more 
details, refer to Figure 15 below. In this phase of development, initial interest in technology wanes, 
as implementations and experiments fail to deliver. Further investments continue only if the 
surviving providers improve their products to the satisfaction of clients (early adopters). 
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Figure 15. Hype Cycle for Emerging Technologies37 

 

As is stated by different researchers, the Global Chatbot Market is expected to grow beyond $994 
million-$1.25 billion by 2025 at a compound annual growth rate between 24%-27% during that 
period38. This dynamic increase is also confirmed by the rapid growth of Digital Assistant presence 
on messaging apps, especially: 

● WhatsApp with more than 1.5 billion active users and 3 million companies using a special 
WhatsApp app for corporates.39 

                                                
37 Source: https://www.gartner.com/smarterwithgartner/5-trends-emerge-in-gartner-hype-cycle-for-emerging-
technologies-2018/ on 09.06.2019.  
38https://www.marketwatch.com/press-release/chatbot-market-size-is-projected-to-be-around-us-994-million-by-
2024-2018-08-26; https://www.grandviewresearch.com/press-release/global-chatbot-market 
	
39	https://99firms.com/blog/whatsapp-statistics/ 
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● Messenger with over 1.3 billion monthly users, 10 billion messages sent every month 
between users and different businesses and 300 thousand active bots supporting B2C 
communication (+300% since 2017).40 

Scope of activity Digital Assistants  

Digital Assistants could become a solution for internal and external problems of contemporary 
organisations, related not only to customers engagement in different fields such as sales or 
customer service, but also with human resources and employee engagement. At the same time, 
customers can use DAs for private usage as personal assistance or smart home appliances. The 
limits of Digital Assistants usage are restricted only by our imaginations.  

In business it takes two to tango. Are there any benefits for the end users from the implementation 
of DAs? Are Digital Assistants helpful in meeting customer demands in terms of communication?  

                                                
40 https://messengernews.fb.com/about/; https://chatbotsmagazine.com/chatbot-report-2018-global-trends-and-
analysis-4d8bbe4d924b 
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Figure 16. Potential benefits from implementation of Digital Assistants41 

 

As presented in Figure 16, potential benefits from the implementation of Digital Assistants are 
wide: services available 24/7/365 which are able to provide instant responses to simple questions 
in a very easy, convenient way. What is interesting, is that these features of DAs are important for 
all types of clients, irrelevant of their age. 

11. What is next? 

Digital Assistant technology has come a long way from its starting point to the current state - where 
the customer service area is dominated by DAs. We are currently awaiting the next level of their 
presence in our everyday lives. What will the future hold?  

1. Sentiment analysis: human communication is absolutely unique in terms of complexity. 
It contains not only words but also body language, tone of voice and pace of speech. All 
these aspects are pretty challenging for Digital Assistants to notice. However, in line with 

                                                
41 Source:https://chatbotsmagazine.com/chatbot-report-2018-global-trends-and-analysis-4d8bbe4d924b on 
09/06/2019. 
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the development of the natural language processing & programming, DAs are expected 
to become much better in identifying how their interlocutor really feels. This will have an 
enormous impact on further expansion of the technology and usage of Digital Assistants. 
All human decisions are affected by emotions. From that perspective, evolution of the 
sentiment analysis could be a real breakthrough for many activities, such as retail, 
healthcare, education, crime prevention, etc. 

2. Customer service: as stated above, customer service activity is dominated by Digital 
Assistants. Different surveys confirm that adaptation rates for such services is growing 
(from 38% in 2009 to 54% in 2014 with the annual growth rate of 8%42) and DAs are able 
to handle more tasks in a more efficient way - according to IBM: by 2020 85% of all 
customer interactions will be handled without human agents43 and utilization of Digital 
Assistants could lead to the reduction of costs in the customer service sector by 30%44, 

3. Multi linguistics: AI and deep learning implementation in Digital Assistant technology 
could also allow DAs to communicate freely in many languages, which could lead to 
significant changes in the business environment on a global scale|. Having a 
conversational DA ready to converse with new clients in their native language could save 
time, money and frustration for customers and staff.45 

4. Digitalisation of tastes and smell: recent studies revealed that in few years’ time robots 
could be able to identify taste and scent. Together with visual, as well as speech 
recognition, the ability to identify additional senses could lead to significant implications 
for people and businesses.46 

5. The hybrid human: development of machine learning and deep learning technology 
accompanied with smart appliances and utensils (watches, glasses, sensors, etc.) would 
probably lead to a hybrid human concept where human cognitive skills will be 
empowered by Digital Assistants in order to strengthen human being abilities in everyday 
life situations.47 

                                                
42 https://www.icmi.com/resources/2015/The-Stats-Behind-Chat-Its-Popular-and-Growing on 09/06/2019 
43 https://www.ibm.com/blogs/watson/2017/10/how-chatbots-reduce-customer-service-costs-by-30-percent/ on 
09/06/2019 
44https://chatbotsmagazine.com/how-with-the-help-of-chatbots-customer-service-costs-could-be-reduced-up-to-30-
b9266a369945 on 09/06/2019 
45https://www.forbes.com/sites/forbestechcouncil/2018/08/13/how-multilingual-chatbots-will-change-the-voice-of-
business/#5176065a23ac on 09/06/2019 
	
46 https://www.zdnet.com/article/robots-will-soon-be-able-to-taste-and-smell-your-bad-cooking/ 
47https://www.computerworld.com/article/3340818/ibm-and-the-future-of-digital-assistants-building-
superhumans.html 
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Whatever the future holds, it should be stated that the technology behind Digital Assistants is still 
in an initial stage of evolution, and it is prone to failure. Over time however, it is expected that it 
will become the dominant interaction model between organisations and their stakeholders. Further 
growth of DA technology could simplify the way people communicate with organisations and vice 
versa. What is more, any answers customers could expect will be delivered in real time in a 
24/7/365 manner. It would be truly revolutionary for the construction and development of the 
customer experience of the future.  

Of course, there are many barriers which could slow down the adaptation process of Digital 
Assistants. The main ones relate to two areas: trust and ethics.  

Rapid development of AI powered solutions bring new challenges and new responsibilities for 
leaders on national and corporate levels. Significant questions still require our attention. Topics 
related to the risks for labour displacement, job training and helping people adapt to a new jobs, 
transparency and personal data protection. All these, and many other issues, still need to be 
properly addressed in order to utilise the full potential of the very interesting and challenging 
technology of Digital Assistants.48 

12. Conclusions 

1. The future is conversational. The ultimate goal is for technology to require no User 
Interface but to be driven by natural human interactions i.e. conversation. Although we 
are getting closer to this goal, psychological barriers exist in terms of mimicking emotions 
and maintaining the context of the Digital Assistant to fulfil the end mission.  

2. New applications for Digital Assistants are constantly appearing and, consequently, 
businesses are incorporating DAs on the stack of the newest technology. 

3. Digital Assistants do not evoke any extreme emotions - neither in leadership nor non-
leadership representatives. The authors see that DAs are now considered a commodity in 
the eyes of end-consumers 

4. The attitudes of business leaders are pragmatic. As the survey revealed, leaders are calmly 
enthusiastic about the usage of DAs. Moreover, leadership is enthusiastic about this 
technology and despite the fact it is not fully developed yet, they believe in its potential 
and envisage its application in daily consumer life. 

5. The initial hype for Digital Assistant technology has recently slowed down. Businesses 
can reflect and develop their optimal approach to the use of DAs.  

                                                
48 https://www.accenture.com/us-en/blogs/blogs-responsible-ai 
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6. End users consider that Digital Assistants are not yet fully developed technologically as 
there are some significant quality differences between being served by human agents and 
DA, especially on the customer service field. 
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LIST OF ABBREVIATIONS 

 

AI – artificial intelligence 

DA – digital assistant(s) 

CRM – customer relationship management 

HRI – human-robot interaction 

HA – human agent(s) 

NLP – natural language processing 
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 APPENDIX NO. 1 

 
SURVEY 

 
0. Introduction 

We are a group of students from the Warsaw 
University of Technology Business School. 
Please complete this short survey (~ 10 minutes) 
which aims to discover what the most important 
aspects of customer service interaction with the 
digital assistants are.  

What do we exactly mean by "digital assistants"? 

If you've had the opportunity to seek customer 
service assistance e.g. on Facebook chat, the chat 
of a company’s website or via a hotline, it could 
be that you've already interacted with a digital 
assistant.  

Below there is an example of digital assistant: 

https://www.messenger.com/t/EmplobotOfficial  
– an assistant, which helps you find a job. 

Why complete the survey? Firstly, you will help 
us prepare a report on the digital assistant 
phenomenon. Secondly, you will be eligible for 
access to our final report with all the conclusions. 
Thirdly, the findings could be interesting from the 
perspective of the company which you own or 
you work for – conclusions from our report may 
help you consider implementation of a digital 
assistant in your company :) Finally - the robots 
are coming, so better be prepared! 

Ok. Let’s get started! 

A. Ethnography 

1. Gender: Male/Female 

2. Age: 

3. What is the size of the town/city you live in: 

- < 20 000 inhabitants,  
- 20 000 - 100 000 inhabitants, 
- 100 000 – 500 000 inhabitants, 
- 500 000 – 5 million inhabitants 

- > 5 million inhabitants.  
 

4. Education level: 

- Primary 
- Secondary 
- University degree – Bachelors 
- University degree – Masters 
- University degree – PhD, 
- Other (please specify). 

 
5. If applicable, what is the profile of your 
education?  

- Humanities 
- Economics 
- Social science 
- Science 
- Art 
- Other (Please specify). 

 
6. What sector do you work for? 

- Unemployed, 
- Construction, 
- Sales 
- Marketing 
- Public administration 
- Production, 
- Finance, 
- Business services, 
- Healthcare, 
- IT, 
- Other (please specify). 

 
7. Occupational level: 

- Assistant 
- Junior 
- Manager, 
- Director, 
- Board Member, 
- Other (please specify). 
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8. Nationality (pull down list), 

B. Creating positive customer service 

9. For which services do you go online to deal 
with the customer service issues?  

- Public services, 
- Banking, 
- Shopping, 
- Restaurants, 
- Healthcare, 
- Fitness, 
- Entertainment. 
- Other (please specify). 

 
10. Which social platforms have you used 
during the last week (please choose 3 most 
frequently used): 

- Facebook, 
- Twitter, 
- WhatsApp, 
- Messenger, 
- WeChat, 
- Other (please specify). 

 
11. How would you describe your current 
knowledge of digital assistants (meaning 
chatbots or automatic customer service on the 
phone)? 

- Fully aware 
- I’ve heard something about them, 
- No previous knowledge 

 
12. When you are receiving face-to-face 
customer service (e.g. at a bank, passport 
office etc.) how would you rate the importance 
of the following behaviours? 

Please assess the question on a scale of 1-5 
(1=not at all important, 5=vital) 

- Using causal language, 
- Using formal language, 
- Kindness, 
- Smiling, 
- Professional attitude, 
- Friendly conversation, 

- Time spent resolving your issue, 
- Being treated with respect. 
 

13. What drives your positive emotions when 
as a customer you use a customer service call 
line? 

Please assess the question on the scale of 1-5 
(1=not at all important, 5=vital) 

- The consultant understanding your issue  
- The consultant having all the background 

on your case at hand, 
- having a “natural” conversation,  
- being precise and to the point, 
- humour and cultural references 
- being strict and professional, 
- speed and efficient 
- A personal touch. 

 
C. Digital Assistant vs Human Agent 

1. Have you ever used digital assistants 
before? 

- Yes 
- No 
- Unsure 

 
2. Do you have a preference? 

- Being helped by a digital assistant, 
- Being helped by a human, 
- No preference. 

 
3. Who would you trust more with 

personal data (e.g. Name, DOB, 
National Security Number)? 

- Digital assistant, 
- Human assistant. 

 
4. Do you think you could spot if you are 

talking to a digital assistant as opposed 
to a human being?  

- Straight away 
- Rather yes 
- Unsure 
- Rather no 
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- No 
 

5. How would you react if you discovered 
that you are being serviced by a digital 
assistant as opposed to a human?  

- Surprised,  
- Angry,  
- Curious,  
- Happy,  
- Suspicious,  
- Cheated,  
- Excited, 
- Neutral  
- Other (please specify).  

 
6. Please assess on a scale of 1-5- (1= do 

not agree, 5=fully agree) your attitude 
towards the following statements: 

- The world would be a better place if we 
would use more digital assistant 
technology, 

- Sometimes usage of the digital assistants 
it is simply cheating people/Customers, 

- I’m concerned about the application of 
the artificial intelligence solutions in the 
coming years. 
 

D. The future of Digital Assistants 

1. What kind of tools, machines or 
equipment would you like to 
control with your voice or with 
keyboard-based chat? 

2. What repetitive activity in your 
daily routines would you be 
prepared to give a Digital Assistant 
to handle? 

3. Are there things and daily 
interactions in your life that are 
too automated, and you would like 
to get the human touch back? 

4. Are there any fears you have 
regarding the expansion of Digital 
Assistants? 

5. Any other thoughts or comments? 

Thank you very much for your time! You’ve been 
a great help. If you would like to receive our final 
report when it is completed, please provide your 
email address below. 

Best regards, 

Kasia, Tessa, Łukasz and Janusz – The Research 
Team, Warsaw University of Technology 
Business School 


