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Abstract: The interaction between consumers and companies has been changed because of 

the development and implementation of artificial intelligence. On one hand, the 

implementation of artificial intelligence systems increases the efficiency and rapidity of 

certain processes, by making the life of consumers and companies easier. On the other 

hand, their implementation brings certain challenges because of the changes it involves, 

including the acceptance of artificial intelligence systems by the consumers, the ability to 

learn how to operate the robots as well as the protection of the information gathered by 

these systems. In this paper, we aim to measure the acceptance of consumers regarding 

different forms of artificial intelligence systems. By applying a discriminant analysis, we 

measure the preference of consumers towards human versus robot interaction as well as 

between different types of robots with different forms and degrees of anthropomorphic 

characteristics. The results show that consumers prefer human interaction to the interaction 

with robots, especially in cases where they are not familiar with the robot interaction. 

Besides, they prefer the communication to classic robots in comparison to human 

holograms and they have a certain curiosity towards humanoid robots in opposition to 

classic robots.    
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1. Introduction  

The general idea of artificial intelligence systems that can replicate personal 

experience and personality traits is not yet a realistic image. It is highly unlikely at 

this point to find an artificial intelligence system that can outperform human 

capacities that drive superior intuitive decision making or which can learn or 

imitate intuition, as this is clearly a non-transferable human attribute (Buchanan & 

O‘Connell, 2006). However, according to a study, artificial intelligence was ranked 

as one of the Essential Eight technologies, which will completely transform all 

industries by 72% of business leaders (PwC 20
th
 Global CEO Survey, 2017). This 

is only possible as long as customers are happy to embrace such changes. While 

artificial intelligence systems can handle a decision-making approach, they are still 

unable to understand common-sense situations. This means, that in comparison to 

the human workforce, AI is less viable in unpredictable situations (Guszcza et al., 

2017; Brynjolfsson & McAfee, 2012). There are examples of elements which can 

extend the cognitive utilities of artificial intelligence and can augment the human-

like abilities. These include natural language processing, which implies that 

machines can analyze and understand the human language, or machine learning 

and vision, which implies algorithms that enable systems processes as learning or 

image inspection and analysis. 

Artificial intelligence systems can easily be mistaken for technology-enabled 

services by the inexperienced eye. Therefore, it is important to clear up the 

differences between the two of them. Artificial Intelligence is an umbrella term for 

smart technologies that are able to learn from their environments. The AI is 

incorporated in robotic process automation software (RPA) which helps users to 

achieve process optimization. Moreover, artificial intelligence is also incorporated 

into machine learning, which allows systems to learn from past data and remember 

patterns in order to predict future outcomes (PwC Technology Series, 2017). 

Typical examples of AI-based applications are Siri, Alexa, or Cortana. While 

Artificial intelligence enables devices to adapt to their environments and perform 

tasks that would normally require human intervention like answering questions, 

suggesting solutions, diagnosing problems, or taking actions, technology-enabled 

services are automations, which are able to perform simple tasks and are based on 

predefined rules and algorithms. Compared to artificial intelligence, the 

technology-enabled services do not learn from their past data but require customer 

learning in exchange (Lee & Cranage, 2018). Examples of technology-enabled 

services are the mobile self-check-ins from airports or self-service kiosks (Liu & 

Mattila, 2019).  
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2. Literature review  

Artificial intelligence is constantly changing the relationship between machines 

and humans by offering more ways of including it in our daily routines. There are 

different forms of artificial intelligence suitable for each of our needs. For example, 

the systems based on assisted intelligence like industrial robots are helping us to 

perform tasks better or faster, while systems based on augmented intelligence are 

enabling humans to make better choices, for example by suggesting shopping items 

based on the customer's past behavior. Furthermore, autonomous intelligence 

systems enable decision-making processes without the need for human 

involvement, for example in the case of fully automated self-driving cars. 

However, a study conducted by PwC shows that 76% of CEOs are concerned about 

the possibility of system collapse which can affect the AI algorithms and decision-

making models (PWC Global CEO Pulse Survey, 2017) 

Not only the company leaders worry about the risks involved in the quick 

expansion of AI-based applications. The consumer‘s tolerance towards artificial 

intelligence being implemented in the service sector and towards the overall 

changes is also a topic that is being addressed in the research environment. On one 

hand, technology contributes to making processes more efficient, which often 

includes or leads to cutting personnel costs (Brynjolfsson & McAfee, 2014). Due to 

the increased abilities of artificial intelligence systems, more and more humans are 

being displaced, while job roles are being rethought. Especially in the service 

sector, the consumer‘s interaction with robots instead of actual employees often 

leads to challenges on the emotional and psychological level, as the traditional 

services are being transformed. Some fear that artificial intelligence systems will 

somehow outperform human abilities and will become a danger to humankind 

(Barrat, 2015). On the other hand, robots lack a certain gut feeling, which can be 

defined as the ability to understand a context and make a decision without relying 

on a certain logic or rational thinking (Sadler-Smith & Shefy, 2004), which implies 

that the intelligence of a machine can not increase without humans helping it by 

adding new patterns which have specific algorithms set up in the background 

(Taylor et al., 2014) 

The challenge of decreasing the anxiety towards AI and making such devices look 

friendlier to the consumers often results in the implementation of human-like 

artificial intelligence systems. This brings along risks to the company, as there are 

plenty of studies that show that anthropomorphism does not increase the 

consumer's tolerance towards robots (Goudey & Bonnin, 2016; Pelau & Ene, 

2018). However, such attempts may fail and the substitution of the human 

workforce with robots can lead to situations in which the robots can function 

improperly, which result in customer embarrassments (Liu & Mattila, 2019). 

Artificial intelligence and humans should not be substitutes but complements. 
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Therefore, artificial intelligence should only have the role of augmenting and not 

replacing human inputs, as it is meant to become an integrated part within us while 

fitting our needs, the same way humankind manipulated cattle and pets to fit our 

needs (Thrall et al., 2010). Therefore, we need to recognize also the amazing 

potential AI has to improve our lives, our health, our happiness, while also 

generating a large number of new job roles (Metzinger et. al, 2018).  

 

3. Methodology and empirical data  

The objective of this research is to determine the preference of the consumers 

towards the interaction with human consultants, classic robots, or humanoids 

robots for fulfilling different chores. The purpose is to determine if the consumer 

prefers artificial intelligence systems over human consultants and if the 

anthropomorphized characteristics of robots determine consumers to choose them 

over classic looking robots. Previous research has proven that consumers still 

prefer classic looking robots over humanoid robots (Pelau & Ene, 2018). The aim 

of the paper is to determine which conditions and demographic characteristics of 

consumers influence the acceptance of classic looking robots over the ones with 

human-like looks. For this analysis, a survey has been carried out on a sample of 

252 respondents.  

Five cases have been presented to each of the respondents. Firstly, they had to 

evaluate on a Likert scale from 1 to 7 (where 7 represents totally agree and 1 

represents totally disagree) if they would choose a certain service (named 

throughout the analysis as case a). Secondly, they had to evaluate in the form of a 

constant-sum answer their tendency (expressed in percentages) of choosing each of 

the two situations, while the sum of the percentages had to equal 100%. This 

second part was named throughout the analysis as case b. In the first two case 

studies, the respondents had to choose between a classic looking like a computer 

system and a human consultant for online banking and legal advice. Nowadays, 

consumers are more accustomed to online banking systems in comparison to 

remotely asking legal advice through a computer. In the third case study, the 

consumers had to choose between the humanoid robot Sophia and a human adviser 

for helping them with cooking advice. In the fourth case, they had to choose 

between a human hologram and a classic looking robot while asking for directions 

in an airport. In the fifth case, the respondents had to choose between having a job 

interview either with a classic looking robot or with a humanoid looking robot. The 

five research situations are presented in table 1. 
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Table 1 Research situations for the interaction between consumers and 

humans, robots and humanoid robots 

 Interaction between consumer  

and …. 

Interaction between consumer  

and … 

Case 105 … classic online banking … human consultant in banking 

Case 106 … legal online advice … human legal consultant 

Case 108 … humanoid robot as a cooking 

adviser 

… human consultant as cooking 

adviser 

Case 109 … human hologram for direction 

search  

… classic robot for direction search   

Case 107 … classic robot for job interview … humanoid robot for job interview 

Source: author's own research 

 

While in the first two cases the respondents had to choose between a computer 

system and a human consultant, the last three cases were manipulated in such a 

manner, in order to introduce different forms of anthropomorphized robots. The 

third case was meant to ask the consumers to choose between receiving 

information from a humanoid looking robot or from a human being, while in the 

first two cases they had to choose between receiving advice from a classic looking 

robot and a human being. In the fourth and fifth cases, the respondents had to 

choose between receiving information from two types of robots, as the human 

being is not a choice anymore. The fourth case compared the preference towards a 

classic looking robot versus a human hologram, while the fifth case compared a 

classic looking robot versus a humanoid robot.  

The results of the survey have been concluded based on a discriminant analysis in 

SPSS 20, with the purpose of determining significant differences between the two 

situations presented in each of the five cases. The significant differences between 

respondent‘s choices have been tested depending on two demographic 

characteristics of the consumer: gender (female and male consumers) and age 

(people younger than 40 years and people older than 40 years. The sample included 

161 people younger than 40 years, 91 people older than 40 years, 132 females and 

120 male respondents.     

 

4. Empirical results 

The first two cases focus on the consumers‘ preference towards a human consultant 

or a classic computer system. The results show that in the case of online banking, 

which is a rather familiar system for the consumers, there are only average 

significances for the preference for one option or another as it can be observed in 

table 2. The results for the total sample show that there is an increased preference 

for the online computer system for both the Likert scale question (M1a=4.48, 

F=5.904, p=0.015<0.5) and the constant sum question (M1b=52.71, F=5.160, 
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p=0.024<0.5) in comparison to the human interaction (M1a=4.01; M1b=46.50). 

However, this preference shows a difference for consumers depending on their age.  

 
Table 2 Discriminant analysis results regarding the consumers' preference for 

online banking or classic banking (human interaction) 

Variable 

Mean in 

computer 

interaction 

Mean in 

human 

interaction 

Standard 

deviation 

computer 

interaction 

Standard 

deviation 

human 

interaction 

F value 

(df:1,502) 
P 

Q105a 4.48 4.01 2.18 2.14 5.90 0.015 

Q105b 52.71 46.50 30.77 30.60 5.16 0.024 

       

Q105a Feminine 4.59 4.00 2.15 2.16 4.94 0.027 

Q105b Feminine 53.12 45.03 30.28 30.22 4.72 0.031 

       

Q105a Masculine 4.36 4.03 2.21 2.12 1.41 0.236 

Q105b Masculine 52.26 48.13 31.42 31.06 1.05 0.307 

       

Q105a Age<40 5.09 3.53 1.91 1.99 51.70 0.000 

Q105b Age<40 61.89 38.09 26.22 25.86 67.20 0.000 

       

Q105a  Age>40 3.39 4.86 2.22 2.14 20.742 0.000 

Q105b  Age>40 36.48 61.39 31.64 32.72 27.248 0.000 

Source: author's own research 

 

Consumers younger than 40 years prefer in a significant way to solve their issues 

using online banking (M1a =5.09, F=51.709, p=0.000 and M1b=61.89, F=67.200, 

p=0.000) in comparison to the human interaction (M1a=3.53; M1b=38.09). In 

opposition to this, people older than 40 years prefer to solve their issues with 

human interaction, while actually going to the bank (M1a=4.86, F=20.742, p=0.000; 

M1b=61.39, F=27.248, p=0.000). The standard deviation for the people older than 

40 years is higher than those for young people, showing a wider range of 

preferences. The analysis for men and women show that no significant differences 

are depending on gender. Moreover the male respondents have no significant 

preferences between the two choices (F1a=1.41, p=0.236>010 and F1b=1.05, 

p=0.307>0.10). 

In the case of receiving legal advice, the preference of the consumer is oriented 

towards the human consultant (M2a=5.68, F=408.48, p=0.000 and M2b=73.18, 

F=501.51, p=0.000) in the detriment of the computer system (M2a=2.74 and 

M2b=26.94). This preference is significant for both gender and both age groups, 

having similar values for women (M2a=5.78, F=247.76, p=0.000 and M2b=73.47, 
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F=305.97, p=0.000), men (M2a=5.57, F=165.58, p=0.000 and M2b=72.85, 

F=202.96, p=0.000), people younger than 40 years (M2a=5.57, F=210.313, p=0.000 

and M2b=70.95, F=255.684, p=0.000) and people older than 40 years (M2a=5.87, 

F=214.000, p=0.000 and M2b=77.12, F=268.585, p=0.000). All results for this case 

can be observed in table 3.  

 
Table 3 Discriminant analysis results regarding the consumers' preference for 

a classic computer system or human adviser for legal advice 

Variable 

Mean in 

computer 

interaction 

Mean in 

human 

interaction 

Standard 

deviation 

computer 

interaction 

Standard 

deviation 

human 

interaction 

F value 

(df:1,502) 
P 

Q106a 2.74 5.68 1.69 1.57 408.48 0.000 

Q106b 26.94 73.18 23.28 23.06 501.51 0.000 

       

Q106a Feminine 2.74 5.78 1.61 1.52 247.76 0.000 

Q106b Feminine 26.25 73.47 21.61 22.24 305.97 0.000 

       

Q106a Masculine 2.74 5.57 1.77 1.62 165.58 0.000 

Q106b Masculine 27.70 72.85 25.05 24.03 202.96 0.000 

       

Q106a Age<40 2.88 5.57 1.69 1.63 210.313 0.000 

Q106b Age<40 29.15 70.95 23.70 23.20 255.684 0.000 

       

Q106a Age>40 2.49 5.87 1.66 1.45 214.000 0.000 

Q106b Age>40 23.04 77.12 22.11 22.40 268.585 0.000 

Source: author's own research 
 

This result shows that the preference of the consumer towards advice from a 

computer/ intelligent system or human consultancy depends very much on the field 

or domain of the interaction. The systems to which the consumer is acquainted are 

easier to be accepted. The online banking systems are also more consumer-friendly 

in comparison to remote legal advice services, which makes them also more 

preferred by the user. 

In the third case regarding the cooking receipt recommendation or tutorial, the 

choice of the consumer is in a significant way directed towards the human 

interaction, as it can be observed in table 4. Most of the consumers prefer the 

human cook (M3a=5.73, F=411.08, p=0.000 and M3b=71.91, F=533.07, p=0.000) in 

detriment of a humanoid robot in the role of a cook (M3a=2.79 and M3b=27.33). 

There are significant values for all demographic groups, including women 

(M3a=5.83, F=257.68, p=0.000 and M3b=71.71, F=290.46, p=0.000), men 
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(M3a=5.63, F=161.67, p=0.000 and M3b=72.14, F=241.43, p=0.000), people 

younger than 40 years (M3a=5.59, F=188.993, p=0.000 and M3b=69.62, F=274.824, 

p=0.000) and people older than 40 years (M3a=5.98, F=268.085, p=0.000 and 

M3b=75.97, F=281.247, p=0.000).  

 
Table 4 Discriminant analysis results regarding the consumers’ preference towards a 

humanoid robot or towards a human being for cooking advice 

Variable 

Mean in 

humanoid 

robot 

interaction 

Mean in 

human 

interaction 

Standard 

deviation 

humanoid 

robot 

interaction 

Standard 

deviation 

human 

interaction 

F value 

(df:1,502) 
P 

Q108a 2.79 5.73 1.69 1.55 411.08 0.000 

Q108b 27.33 71.91 21.24 22.09 533.07 0.000 

       

Q108a Feminine 2.78 5.83 1.63 1.43 257.68 0.000 

Q108b Feminine 26.85 71.71 20.53 22.19 290.46 0.000 

       

Q108a Masculine 2.80 5.63 1.77 1.68 161.67 0.000 

Q108b Masculine 27.85 72.14 22.07 22.07 241.43 0.000 

       

Q108a Age<40 3.00 5.59 1.74 1.64 188.993 0.000 

Q108b Age<40 30.37 69.62 21.23 21.23 274.824 0.000 

       

Q108a Age>40 2.42 5.98 1.55 1.37 268.085 0.000 

Q108b Age>40 21.94 75.97 20.27 23.09 281.247 0.000 

Source: author's own research 

 

In the fourth case, the respondents had to choose between a human hologram and 

classic looking robot. The highest mean values in favor of the human cook can be 

observed for people older than 40 years, while the humanoid robot receives the 

highest acceptance from the people younger than 40 years. It must be also 

mentioned that the case 2 which studies the choice between a computer system and 

a human being for legal advice and case 3, which studies the choice between a 

humanoid robot and a human being for cooking advice, have the highest F-values 

showing, therefore, the highest differences between the two choices and an obvious 

inclination towards one of them. The gender analysis shows that both women 

(M4a=4.87, F=18.87, p=0.000 and M4b=57.49, F=28.41, p=0.000) and men 

(M4a=4.85, F=20.86, p=0.000 and M4b=59.20, F=36.86, p=0.000) prefer the classic 

robot over the human hologram. The analysis based on age groups shows a more 

significant result for the preference of the people younger than 40 years for the 

classic robot (M4a=5.15, F=40.870, p=0.000 and M4b=59.06, F=59.319, p=0.000), 
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in comparison to the hologram. The preference is less obvious for people older than 

40 years as F4a=5.471 (p=0.020<0.05). Despite this, the average of the preferences 

is higher both in the case of the Likert scale and constant sum questions.  

 
Table 5 Discriminant analysis results regarding the consumers’ preference for 

interaction with a human hologram or with a classic robot  

Variable 

Mean in 

human 

hologram 

interaction 

Mean in 

robot 

interaction 

Standard 

deviation 

human 

hologram 

interaction 

Standard 

deviation 

in robot 

interaction 

F value 

(df:1,502) 
P 

Q109a 3.79 4.86 1.88 1.92 39.77 0.000 

Q109b 41.65 58.30 23.17 23.16 65.08 0.000 

       

Q109a Feminine 3.85 4.87 1.89 1.93 18.87 0.000 

Q109b Feminine 42.43 57.49 22.95 22.93 28.41 0.000 

       

Q109a Masculine 3.73 4.85 1.88 1.92 20.86 0.000 

Q109b Masculine 40.79 59.20 23.48 23.48 36.86 0.000 

       

Q109a Age<40 3.88 5.15 1.78 1.79 40.870 0.000 

Q109b Age<40 40.87 59.06 21.20 21.18 59.319 0.000 

       

Q109a Age>40 3.64 4.36 2.05 2.06 5.471 0.020 

Q109b Age>40 43.03 56.96 26.38 26.38 12.689 0.000 

Source: author's own research 
 

The fifth case points out the fact that consumers prefer humanoid robots (M5a=4.49, 

F=71.92, p=0.000 and M5b=60.56, F=107.65, p=0.000) in the detriment of classic 

robots (M5a=3.06 and M5b=39.00) to take part in a job interview. This preference is 

expressed by all demographic groups. Women (M5a=4.75, F=63.63, p=0.000 and 

M5b=62.82, F=100.92, p=0.000) have higher values for the preference of humanoid 

robots, in comparison to men (M5a=4.21, F=16.59, p=0.000 and M5b=58.08, 

F=24.91, p=0.000). People younger than 40 years (M5a=4.61, F=51.42, p=0.000 

and M5b=61.30, F=86.37, p=0.000) have also higher values for the preference of 

humanoid robots, in comparison to people older than 40 years (M5a=4.28, F=21.52, 

p=0.000 and M5b=59.26, F=26.43, p=0.000). At the same time, women (M5a=2.94 

and M5b=36.34) and people older than 40 years (M5a=2.91 and M5a=39.53) have 

lower ratings for the classic looking robot, proving that they will not like to interact 

with this kind of technology in this concrete case.      
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Table 6 Discriminant analysis results regarding the consumers’ preference for a 

classic looking robot or a humanoid robot 

Variable 

Mean 

for 

classic 

robot 

Mean for 

humanoid 

robot 

Standard 

deviation 

Classic 

robot 

Standard 

deviation 

humanoid 

robot 

F value 

(df:1,502) 
P 

Q107a 3.06 4.49 1.75 2.01 71.92 0.000 

Q107b 39.00 60.56 23.25 23.41 107.65 0.000 

       

Q107a Feminine 2.94 4.75 1.71 1.94 63.63 0.000 

Q107b Feminine 36.34 62.82 21.19 21.62 100.92 0.000 

       

Q107a Masculine 3.20 4.21 1.79 2.05 16.59 0.000 

Q107b Masculine 41.91 58.08 25.08 25.08 24.91 0.000 

       

Q107a Age<40 3.15 4.61 1.68 1.95 51.42 0.000 

Q107b Age<40 38.69 61.30 21.82 21.82 86.37 0.000 

       

Q107a Age>40 2.91 4.28 1.88 2.10 21.52 0.000 

Q107b Age>40 39.53 59.26 25.70 26.05 26.43 0.000 

Source: author's own research 
 

5. Conclusions 

This article presents initial research about the impact of artificial intelligence and 

anthropomorphized characteristics of robots on the consumers‘ preference and 

trust. According to the results of this research, consumers prefer nowadays the 

human interaction over the interaction with robots or artificial intelligence, 

especially in the domains in which they are not used to using a machine. Moreover, 

consumers prefer classic looking robots over human holograms and humanoid 

robots over classic looking ones. Despite these results, the people younger than 40 

years have had higher evaluations for all situations involving robots or artificial 

intelligence. This proves that younger people are more open to interaction with 

robots and this will facilitate the development of artificial intelligence in the future.  

The results have also shown that the acceptance of anthropomorphized artificial 

intelligence systems depend very much on the situation, implementation method, 

and design of the humanoid characteristics. For instance, human holograms, which 

include technology with a human touch, are less preferred compared to classic 

looking robots for doing certain services, while humanoid robots are preferred over 

classic looking robots (eg. in case of a job interview). The lack of acceptance of 

human-like characteristics for artificial intelligence systems has also been proven 

before (Pelau & Ene, 2018). The context in which the interaction takes place could 
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also have an important role in the acceptance of robots and anthropomorphic 

characteristics. For instance, for the domains in which the consumer is familiar to 

technology (eg. online banking) robots and artificial intelligence systems are more 

easily accepted in comparison to other fields (eg. online legal advice).  

In future research, we aim to investigate the factors that affect the acceptance, 

preferences, and trust towards artificial intelligence systems and robots. We aim to 

investigate the role of the context in the preference for a certain robot as well as the 

role of personalization and anthropomorphic characteristics in the development of 

trust in the interaction between consumers and robots.      

The increased efficiency of artificial intelligence systems will determine a higher 

inclusion of robots in our everyday life and the services provided by several 

companies. This will lead to several changes in the life of the consumer. From a 

marketing and consumer research perspective, it is important to analyze if 

consumers are ready for these changes and to observe their reaction to these 

changes. For this reason, the research on the interaction between consumers and 

robots is important for business development and marketing strategies.   
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