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The purpose of this study is to investigate the effect of anthropomorphized (humanized) 

disembodied conversational agents (DCAs) on purchase intentions on e-commerce. Purchase 

intention is set as the desirable outcome, since it is commonly used to forecast future sales. 

Based on the findings of previous academic studies, perceived social presence, perceived 

privacy, trust and perceived usefulness are integrated in the model. A total of 104 students 

participated in an online experiment, where the anthropomorphic cues of the DCAs were 

manipulated for each experiment group. The partial least squares method was used to test the 

research model. 

 

The findings indicate that anthropomorphism of a DCA increases purchase intention indirectly. 

Anthropomorphism was found to significantly contribute to perceived social presence, which 

in turn positively affects trust in the agent. Trust was found to be an important antecedent for 

perceived usefulness, like confirmed in previous academic studies. Furthermore, perceived 

usefulness was found to have a major contribution to purchase intention. These results 

emphasize the importance of adding humanlike cues on automated agents in order to create 

more social experiences for customers in an environment that is initially considered as unsocial.  
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Tämän tutkimuksen tarkoituksena on tutkia vuorovaikutteisten assistenttien antropomorfismin 

(inhimillistämisen) vaikutusta ostoaikomuksiin verkkokaupassa. Ostoaikomus on toivottu 

lopputulema, sillä sitä käytetään yleisesti tulevaisuuden myyntien ennustamisessa. Havaittu 

sosiaalinen läsnäolo, koettu yksityisyys, luottamus ja koettu hyödyllisyys on integroitu malliin 

aiempien akateemisten tutkimusten tulosten perusteella. Yhteensä 104 opiskelijaa osallistui 

verkossa toteutettuun kokeeseen, jossa assistentin antropomorfisia ominaisuuksia manipuloitiin 

koeryhmien välillä. Tutkimusmallin testaamisessa hyödynnettiin PLS-metodia.  

 

Tulokset osoittavat, että assistentin antropomorfismi lisää epäsuorasti ostoaikomusta. 

Antropomorfismin löydettiin edistävän havaittua sosiaalista läsnäoloa merkittävästi, joka 

puolestaan vaikuttaa positiivisesti luottamukseen assistenttia kohtaan. Luottamuksella todettiin 

olevan suuri vaikutus koettuun hyödyllisyyteen, kuten todettu myös aiemmissa akateemisissa 

tutkimuksissa. Lisäksi, koetun hyödyllisyyden löydettiin vaikuttavan merkittävästi 

ostoaikomukseen. Tulokset korostavat automatisoitujen assistenttien ihmismäisyyden 

lisäämisen merkittävyyttä. Sen avulla voidaan luoda asiakkaalle sosiaalisempia kokemuksia 

ympäristössä, joka on alun perin koettu epäsosiaaliseksi.  
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1 INTRODUCTION 
 
 
Many of us have tried to contact a customer service representative of a certain company and 

have failed, because the contact attempt has been outside the office hours or frustrated, because 

the waiting time has been too long. Some of us have gotten through to speak with the 

representative, but perhaps have not gotten any proper answer, since the person on the other 

end of the line, or screen, was having a bad day and was not willing to assist. According to 

Forbes (2017), 69 % of customers  do not  complete their online purchase, because they have 

received poor customer service. This is causing online businesses massive losses yearly.  

 

Customer service is one of the most important tasks of companies and a lot of the success of 

the enterprise depends on the quality of the customer service provided (Cui, Huang, Wei, Tan, 

Duan & Zhou 2017). Therefore, the high quality of the service should be in the core of 

managerial decisions. Chatbots are created to provide high and homogenous quality for 

customers’ encounters with a company in online platforms around the clock. Chatbots are 

defined as conversational agents, that are based on artificial intelligence (AI) and their main 

function is to communicate with real people by using natural language (Huang, Zhou & Yang 

2007). In an optimal situation, these conversational agents enable customer service with less 

costs, as well as in a more efficient, more personalized and more trustworthy way than using 

actual humans (Schuetzler, Grimes & Giboney 2018).  

 

Conversational agents are not a novel innovation and their history goes back to the 1960s 

(Ciechanowski, Przegalinska, Magnuski & Gloor 2019). Lately they have received a new kind 

of interest, as the AI -based technology has taken big leaps and big companies, like Facebook, 

have enabled other companies create chatbots in their messaging platforms (Brandtzaeg & 

Følstad 2017). However,  according to Araujo (2018), conversational agents are still considered 

as unstable and untrustworthy from the consumer side. This is the main challenge hindering the 

full potential of these agents, although their benefits are well known.  

 

Conversational agents working as customer service representatives have been found to be 

particularly important and useful for sales in online environment (Chattaraman, Kwon & 

Gilbert 2012; Shank 2013). Bai, Law and Wen (2008) argue, that if customers are satisfied with 

the customer service, they are at least more likely to intend to make a purchase. Thus, by 
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enhancing the customer service with continuously available conversational agents the purchase 

intention rate could be increased. Purchase intentions are a common way to estimate future 

sales, as asserted by Armstrong, Morwitz and Kumar (2000), as well as Morwitz, Steckel and 

Gupta (2007).  

  

How can the full potential of conversational agents be unleashed and used to increase sales? 

Could making the agent more humanlike be the answer? Anthropomorphism, which means 

humanizing objects, has been proved to have a positive effect on the user’s perception of the 

conversational agent and also the trust towards the agent (De Visser, Monfort, McKendrick, 

Smith, McKnight, Krueger & Parasuraman 2016). But, does the anthropomorphism of a 

conversational agent have a role in purchase intentions on e-commerce? That provides an 

intriguing research problem for this study. 

 
 
1.1 The aim of the study and the research questions 
 
This study aims to deepen the knowledge of human-machine interaction (HMI) in online 

business. HMI will reach a more significant position in the following years, since the use of AI 

-based technology in business continues to develop. In a more detailed level, the aim of this 

study is to find a relationship between anthropomorphism of a machine, in this case a 

disembodied conversational agent (DCA), and consumer’s online purchase intention. The 

results will provide new insights for managers, who are developing their online businesses with 

AI -based technologies.  

 

Thus, in order to find the possible relationship between the anthropomorphism of a machine 

and consumer’s purchase intention, the main research question is: 

 
“Does anthropomorphism of a DCA affect consumer’s purchase intention on e-

commerce?” 

 
The sub-questions are the following: 

 
1) Does anthropomorphism of a DCA have an effect on the perception of the social 

presence of the agent and the perceived privacy? 
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2) Do perception of social presence of a DCA and perceived privacy affect consumer’s 

trust towards the agent? 

 

3) Do perceived social presence of a DCA and trust towards a DCA influence the 

perceived usefulness of the agent? 

 

4) Do trust towards a DCA and perceived usefulness of a DCA have an impact on the 

formation of purchase intention? 

 

Since the formation of purchase intention is quite diverse and complex, and in order to be able 

to comprehensively answer the main research question, these sub-questions are designed to help 

to address the main problem in smaller fragments. 

 
 
1.2 Preliminary literature review  
 
This preliminary literature review aims to provide a comprehensive overview of the literature 

in the field of the main topics of this thesis. Hence, this section focuses on the earlier studies 

and academic writings of human-machine interaction, conversational agents and 

anthropomorphism of conversational agents. Finally, the research gap is justified. 

 

The overall theoretical field of HMI is quite functional and technology-oriented, but in the 21st 

century also the business side has gotten a stronger share of the research, since the use of HMI 

has become more common for online business platforms. In addition, the human-human 

communication has been the main focus of academics in previous research (Guzman & Lewis 

2019). As Cox, Cox and Anderson (2005) have pointed out, the social point of view in HMI is 

highly important when developing online retail platforms, even though websites are usually 

considered as self-service sites. According to Ogonowski, Montandon, Botha and Reyneke 

(2014), as well as Lu, Fan and Zhou (2016), the deficient social aspect of an e-commerce site 

can be a major obstacle for a company to grow its business online. Thus, the research area of 

HMI, especially the social side of it, is highly accurate and the knowledge needs to be deepened. 

 

The conversational agent research is a sub-part of HMI research, but it has also been discussed 

in social and communication theories. Conversational agent studies have earlier focused on the 

design and implementation of the agents, as well as the benefits for the company using the agent 
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(Lester, Branting & Mott 2004; Luger & Sellen 2016). According to Radziwill and Benton 

(2017), the company benefits are for instance shorter answer time for customer inquiries, 

improved customer service and through that, better satisfaction rate and loyalty towards the 

company.  

 

The user viewpoint of the conversational agent research has increased at the same time as the 

competition between online businesses has become harder and the consumers have become 

more demanding. However, the research is still quite scarce. Araujo (2018) states, that there is 

still a lot of distrust towards this kind of technology from the consumer side, and consumers 

prefer to communicate with a real person instead of a machine or a robot. According to 

Schuetzler, Grimes and Giboney (2018) one of the main priorities in the current research of 

conversational agents is to find ways to make the conversation as natural as it would be between 

two humans. However, humanizing the agent too much can lift the expectations too high and 

hence cause dislike in the customer (Gnewuch, Morana & Maedche 2017). To conclude from 

the previous literature, the use of conversational agent as an instrument in HMI can improve 

the social aspects of e-commerce sites, as long as the consumers and their preferences are in 

the core of the development.  

 

According to Duffy (2003), anthropomorphism is an ancient concept and is a known word in 

several sciences. In HMI literature, it has been under discussion for decades already. The 

literature of anthropomorphism in HMI has for a long time focused on understanding the 

behaviors towards anthropomorphic cues of robots and machines. According to Hegel, Krach, 

Kircher, Wrede and Sagerer (2008), by exploring anthropomorphism, it is easier to understand 

what the users of the machine are actually expecting from it. Araujo (2018) has found, that 

using anthropomorphic cues on conversational agents makes the agent feel more like a human 

on consumer’s mind. That on the other hand can increase the social presence of the online site 

and thus increase the other positive effects towards the e-commerce.  

 

The effects of anthropomorphism of conversational agents have been explored to some extent 

in the existing literature. Sivaramakrishnan, Wan and Tang (2007) have found, that if there is 

limited information on the website, the anthropomorphism of the conversational agent has a 

positive effect on the attitude towards the website. Araujo (2018) has studied, how 

anthropomorphism affects the perception of a conversational agent, as well as the perception 

of a company using the agent. The empirical results proved that the emotional connection 
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towards the company increases, when using humanlike cues in the agent. However, the 

influence of anthropomorphic conversational agent on purchase intention on an e-commerce 

site has not yet been investigated. That provides a unique and relevant theoretical research gap 

for this study.  

 
 
1.3 Theoretical framework  
 
The theoretical framework of this study is a modified and extended version of three different 

frameworks created by Ponte, Carvajal-Trujillo and Escobar-Rodriquez (2015), Cyr, 

Hassanein, Head and Ivanov (2007) and Qiu and Benbasat (2009). Ponte et al. (2015) have 

studied the relationship between trust and purchase intention also including perceived privacy 

as an antecedent to trust. The work of Cyr et al. (2007) studies, what kind of a role perceived 

social presence has in e-service loyalty. One perspective of their study is to explore, how 

perceived social presence affects trust and perceived usefulness. Qiu et al. (2009) have also 

studied the relationship between social presence and trust but also the relationship between trust 

and perceived usefulness. The most important extension to the integration of these existing 

research models, is the anthropomorphism of a DCA and its effect on perceived social presence 

and perceived privacy. The development of the framework as well as the hypotheses are 

covered in more details in the next chapter.  

 
 
1.4 Key definitions 
 
In this section, the key concepts are defined, which purpose is to help the reader better 

comprehend the main topics of the thesis. Several concepts, that are used in this thesis, have 

multiple synonyms and variations, so in this section the ones that will be used in the following 

chapters will be specified. 

 

Human-machine interaction (HMI) is a research area, where the focus is on the conversation 

and the communication between a user (human) and a technology instead of just humans (Luger 

et al. 2016; Interaction Design Foundation 2019). The definition by Hoc (2000) explains HMI 

as a research area aiming to optimize the interfaces, where machines and computers 

communicate with people. This process includes for example the designing and programming 

processes. Human-machine interaction has quite an extensive range of synonyms in the 

academic literature. The most used synonyms are for example human-computer interaction 
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(Araujo 2018; Schuetzler, Grimes & Giboney 2018; Go & Sundar 2019), human-to-technology 

interaction (Wünderlich, Wangenheim & Bitner 2013; Steinhoff, Arli, Weaven & Kozlenkova 

2018) and human-robot interaction (Zlotowski, Proudfoot, Yogeeswaran & Bartneck 2015). In 

this study the term “human-machine interaction” and its abbreviation “HMI” are used.  

 

Disembodied conversational agent (DCA) is according to Araujo (2018), an AI -based 

assistant, which can have dialogical conversations with a human via messaging interface. The 

conversation is mostly verbal but it can also include other media, like pictures and videos. The 

line between embodied and disembodied conversational agents is flickering, and for example 

the profile picture of the agent is in some studies considered as a characteristic of an embodied 

agent (Poggi, Pelachaud, De Rosis, Carofiglio & De Carolis 2005). However, since the studied 

conversational agent of this thesis only has a static profile picture, but no gestures, movement 

or actual voice, it is considered as a DCA. In this study, disembodied conversational agent 

means the same as a chatbot, but by using the word “DCA”, the intelligence and the ability of 

interaction are highlighted. In addition, the DCA is referred as just “agent” in this thesis.  

 

Anthropomorphism can be defined as humanlike characteristics, humanlike form and 

humanlike behaviors, that objects that are not human have (Bartneck, Kulić, Croft & Zoghbi 

2009). In this thesis and in this context, anthropomorphism describes the humanlike cues and 

design that machines and other technologies can have (Laurel 1992; Duffy 2003), and it 

includes characteristics such as naturality, lifelikeness, friendliness and sociability (Bartneck, 

Kulić, Croft & Zoghbi 2009; Salem, Eyssel, Rohlfing, Kopp & Joublin 2013).  

 

Perceived social presence according to Biocca, Harms and Burgoon (2003), means “a sense 

of being with another”. The field of definitions is very colorful and quite context dependent, 

and therefore, only the most appropriate for this particular study are chosen. Gefen and Straub 

(2003) have defined social presence as feeling a sense of human contact, personalness, 

sociability, human warmth and human sensitivity in an object, which in this study is a DCA. In 

this study, the definitions of Biocca et al. (2003) and Gefen and Straub (2003) are adequate. 

 

Perceived privacy is according to Chellappa (2008), a user’s belief that the collecting, access, 

use and disclosing of one’s personal data is in line with one’s expectations. Ponte et al. (2015) 

also agree, that the way a company collects personal information or uses it or shares it, 

influences the perceived privacy.  
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Trust occurs when the trusting person believes that the opposite party behaves in a socially 

appropriate manner and does not try to benefit of the trusting party (Pavlou 2003). The 

development of trust is highly influenced by the competence, integrity and benevolence of the 

object of trust (Wang & Benbasat 2005).   

 

Perceived usefulness is a measurement through which someone using a certain technology or 

machine has an opinion, that by using the technology or machine one can improve one’s 

effectiveness (Davis 1989). Klopping and McKinney (2004) define the characteristics of 

perceived usefulness as easiness and speed of the task that the user is performing with the help 

of a technology.  

 
 
1.5 Delimitations of the study 
 
This study has a few delimitations. Delimitations are decisions made by the writer of this thesis 

to define the scope and the context and to set boundaries for the generalizability of the results 

of the study. The first delimitation is, that this study only covers disembodied conversational 

agents and the results can therefore be generalized to only DCAs. Thus, this study excludes 

embodied conversational agents and other kind of virtual assistants, that have more features, 

such as voice or movement. This decision is made due to limited resources and by considering 

the feasible execution of the empirical study. However, since all AI -based agents and assistants 

have some similar characteristics, the academic studies of for instance embodied conversational 

agents and virtual assistants are utilized to some extent to help better justify the hypotheses.  

 

The second delimitation is the choice of antecedents to purchase intention. The academic 

studies include a good variety of antecedents, such as information quality and perceived 

security (Ponte et al. 2015) and perceived risk and attitudes (Zhu, Chih, O’Neal & Chen 2011). 

However, the ones that were chosen for this study (perceived social presence, perceived 

privacy, trust and perceived usefulness) are the ones that occur in several academic studies and 

thus have gained fairly good amount of justification and validity.  

 
The third delimitation is the fact that the DCA in the empirical part of this study is not AI -

based. The DCA is created by designing a conversational path that the customer goes through 

and by setting up beforehand planned answers. Hence, there are no possibilities for the agent 

or the customer to adapt according to the situation. The decision to create the DCA without AI 
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is made, because there are no existing DCAs, that would be applicable for this study. Also, 

creating a new DCA that uses AI -technology would be excessively time-consuming. Another 

delimitation regarding the DCA is, that it is rather simple. The main reason for this is the aim 

to make the conversation as easy and no time-consuming as possible for the participants.  

 

The fourth delimitation is that the study only considers e-commerce environment. E-commerce 

is selected to be the context, because that is where DCAs are mostly utilized and like discussed 

earlier, there is a lot of room for improvement. Furthermore, e-commerce sites are familiar to 

most people, which leads to most people also having some kind of opinions about them. 

 

The final delimitation is the target population, which was decided to be students, and especially 

upper secondary school students and university students in Finland. The target population was 

chosen to be the aforesaid, because they are extremely familiar with different kind of 

technologies and they are the ones that are most probably the most affected by the digitalization 

of retail in the future (Williams & Page 2011).  

 
 
1.6 Research methodology 
 
The empirical part of this study is conducted as an experimental study, which is one method of  

quantitative research. Quantitative research methods are especially applicable, when the aim is 

to discover possible relationships between variables (Vilkka 2007, 13) and to test hypotheses 

(Heikkilä 2014, 19). The main characteristic of experimental study is, that the researcher 

intentionally manipulates one or more independent variable and measures the changes in the 

dependent variables (Nummenmaa, Holopainen & Pulkkinen 2016, 16). In this study, the 

manipulated variable is the anthropomorphism of the DCA and the dependent variables are 

perceived privacy, perceived social presence, trust, perceived usefulness and purchase 

intention. The manipulation is executed by creating a new DCA, that provides online customer 

support in choosing new sports shoes, and varying the anthropomorphic cues between the 

experimental and the control groups. The participants of the experiment are randomly placed 

in either experimental group or control group. The experiment is tested with a pilot test to ensure 

that the manipulation works as planned.  

 

The data is collected via Qualtrics web survey tool. The participants of the experiment are upper 

secondary school students and university students. The university students are approached in 
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two different Facebook groups, as well as in different messaging platforms. Also, a certain 

marketing course students are recruited. The upper secondary school students are approached 

by contacting the school personnel and advising them to share the link to their students. After 

the completion of data collection, the measures based on the data of the questionnaire are 

created by conducting exploratory factor analysis in StataSE 16.0 software. The confirmatory 

factor analysis to test the hypotheses is conducted in SmartPLS 3 software by using partial least 

squares approach and structural equation modeling.  

 
 
1.7 Structure of the study 
 
Chapter one is meant to explain the research gap and justify, why this research is conducted. In 

addition, this chapter is meant to shortly introduce the thesis and make the reader familiar with 

the concepts and the context of the thesis. Chapter two explains the theoretical context more 

detailed, and the hypotheses of the study are proposed based on previous academic studies. 

After chapter two, the empirical part of the study begins, which means that the research 

methodology and research design are presented in more detail and the decisions leading to the 

final research design are explained. Chapter three also covers the measures and the data analysis 

methods. The fourth chapter is about representing the results of the experimental study 

conducted and reflecting the findings on the hypotheses. Moreover, the reliability and validity 

of the research are evaluated. The final chapter is about discussion and conclusions, and the 

goal is to combine the theoretical and empirical parts and reflect, how this study contributes to 

the existing theory and also to real life practice. The research questions are answered as well. 

Finally, the chapter ends with limitations of the results, as well as recommendations for future 

research.   
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2 HUMAN-MACHINE INTERACTION  
 
 
In this chapter, the theoretical part of the thesis is explained more deeply. First, the theoretical 

research area is discussed and the connections of the main topics are addressed. Second, the 

theoretical framework presented in chapter one, will be justified and described more detailed. 

Third, the relationships in the theoretical framework are explored and also the hypotheses based 

on previous academic literature are proposed.  

 

Artificial intelligence, also abbreviated as AI, has been invented already in the 1950s (Haenlein 

& Kaplan 2019). AI is defined as “a system’s ability to interpret external data correctly, to learn 

from such data, and to use those learnings to achieve specific goals and tasks through flexible 

adaptation” (Kaplan & Haenlein 2019). Although AI is a decades old innovation, it has reached 

its biggest success at the same time as the latest industrial revolution, Industry 4.0, has been 

acknowledged (Ustundag & Cevikcan 2018, 5). Today, according to Russel and Norvig (2016), 

AI enables functions, such as recognizing human speech, translations, self-driving cars and 

robotic assistants.  

 

Artificial intelligence is as asserted by Lisetti and Schiano (2000), the main technology that 

enables human-machine interaction by using machine learning. Michie, Spiegelhalter and 

Taylor (1994) define machine learning as a computer learning from an experience and using 

that data to constantly improve its efficiency and precision. Hill, Ford and Farreras (2015) point 

out, that for years, difficulties of mimicking the human language has been an underrated issue 

in AI and HMI. However, Hill et al. (2015) add, that these obstacles have now been crossed 

and currently humans can have similar type of conversation with a computer than they could 

with another human. Therefore, the research today can concentrate more on other factors 

affecting the optimization of HMI, even though according to Wilson, Daugherty and Morini-

Bianzino (2017), the language is still not perfect.  

 
 
2.1 Development of the theoretical framework 
 
As mentioned in the introduction chapter, the research model for this thesis is based on three 

existing frameworks. Although, the main research problem of the thesis is to find out, whether 

there is a relationship between the anthropomorphism of a DCA and a purchase intention, it is 

interesting to study the topic from a wider perspective to understand the phenomenon better. 
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Moreover, no existing study claims that there would be a direct effect or relationship between 

anthropomorphism and purchase intention.  

 

The first research model used in this thesis is the one by Qiu and Benbasat (2009). Their study 

focused on discovering, whether adding anthropomorphic cues on a product recommendation 

agent has an effect on how a consumer perceives the social relationship with the agent and 

which factors affect the usage intentions of the agent. The model provides a good base for the 

framework of this thesis, since the context is also e-commerce and the most advanced 

conversational agents can also give product recommendations. In addition, usage intentions of 

a product recommendation agent can be understood as customer’s willingness to act according 

to the recommendations the agent is providing and to purchase the item.  Furthermore, the 

model considers anthropomorphism as an influential factor. Even though Qiu et al. (2009) have 

their emphasis on embodied anthropomorphism, it can still be used as a base for this thesis. 

From this model, the relationships between anthropomorphism and social presence, social 

presence and trust, and perceived usefulness and trust are adopted to the framework of this 

thesis. For instance, Gefen and Straub (2003), as well as Hassanein and Head (2005), have also 

studied the relationships between social presence, trust and perceived usefulness. The positive 

relationship between anthropomorphism, social presence and trust has also been found by 

Seeger, Pfeiffer and Heinzl (2017). 

 

The second model is from the research done by Ponte, Carvajal-Trujillo and Escobar-Rodríguez 

(2015). The goal of their research was to discover, if there is a relationship between trust and 

purchase intention, as well as between perceived value and purchase intention. In addition, 

security and  privacy aspects were included. The model is quite complex and diverse, and 

therefore only a small section is used to complement the model of this thesis. The context of 

the study was an e-commerce providing travel services, hence the contexts comport. From this 

model, the relationships between perceived privacy and trust, as well as trust and purchase 

intention were integrated to the parts adopted from the model by Qiu et al (2009), since after 

the preliminary literature review, privacy and especially trust were found to be one of the most 

significant antecedents to purchase intentions. The relationship between perceived privacy, 

trust and behavioral intentions on e-commerce, such as purchase intentions, has also been 

discovered in several other studies (Liu, Marchewka, Lu & Yu 2005; Eastlick, Lotz & 

Warrington 2006; Chen & Barnes 2007; Ganguly, Dash & Cyr 2009) 
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The third framework is from the study written by Cyr, Hassanein, Head and Ivanov (2007). 

They aimed to discover the effect of social presence on loyalty in online services. The model 

resembles the model by Qiu et al. (2009) to some extent, but also includes new kind of 

viewpoints on the relationships. Social presence is a major antecedent in the model and its 

relationships to perceived usefulness and trust are especially relevant to this thesis.  

 

The three models are linked to each other through context and similar use of variables. 

Especially the significance of trust can be seen in every model, and the other variables are 

usually the antecedents to trust. Thus, trust is also emphasized in this thesis and the 

understanding of trust formation, especially in online environment, is one of the major issues 

to study.  

 
 
2.2 Anthropomorphism of DCAs 
 
Humanization of robots and machines has been a major debate for decades already (Don, 

Brennan, Laurel & Shneiderman 1992). As the number of robots increases, so does the 

discussion of anthropomorphism (Zlotowski et al. 2015). According to Qiu et al. (2009), 

anthropomorphic cues can generally be for example verbal and nonverbal communication, 

dimension of the robot (2D and 3D) and gestures. These features can support the users of the 

robot to accept the robot easier, since anthropomorphizing can create a familiar humanlike 

feeling towards the robot (Fink 2012). However, Duffy (2002) has made an important 

observation, that the humanization of a robot and the expectation towards the capabilities of the 

robot should be in balance. Also, Nowak and Biocca (2003), Zlotowski et al. (2015) and Go et 

al. (2019) have confirmed in their studies, that the high level of anthropomorphism increases 

the expectations that the user has towards the robot.  

 

It is strongly emphasized in the HMI literature, that anthropomorphism should be moderate and 

not taken too far. The concept of humanizing an object too much is called the Uncanny Valley 

effect and it is found to create negative feelings and rejection in humans (Bartneck, Kanda, 

Ishiguro & Hagita 2009; MacDorman, Green, Ho & Koch 2009; Bartneck, Kulić, Croft & 

Zoghbi 2009). The effect was first proposed by Mori (1970). According to Zlotowski, 

Proudfoot and Bartneck (2013), the effect might be caused by the difficulty of trying to create 

a human look-alike, which enables multiple mistakes. Another possible reason is, that too 

humanlike robots and machines can be mistaken to be real humans, thus removing the 



 

 

13 
 

uniqueness of humans (Ferrari, Paladino & Jetten 2016). However, the Uncanny Valley effect 

has also gotten criticism and researchers like Ogawa, Bartneck, Sakamoto, Kanda, Ono and 

Ishiguro (2009), as well as Zlotowski et al. (2013) have argued that the effect does not have 

enough empirical evidence. Despite the criticism, it is necessary that the anthropomorphism in 

this study is kept at a reasonable level, in order to get reliable results.  

 

Anthropomorphism is closely related to DCAs. DCAs can be anthropomorphized by using a 

certain style of language, naming the agent and using a profile picture (Araujo 2018). Verhagen, 

Van Nes and Feldberg (2014) argue, that these kind of AI -based online agents and assistants 

are created to do everything that a real salesperson would do, which means customer service 

and selling. According to Cyr et al. (2007), e-commerce is missing the human feeling of the 

entire process, which can be achieved in a brick-and-mortar store when communicating with a 

real person. Moon and Nass (1997) have argued, that the personalities of machines are actually 

physically real to the users, and Isbister (1995) has explored that through anthropomorphism 

computers can have a personality, which will create the humanlike feeling towards the machine. 

Hence, by anthropomorphizing the DCA in this thesis, it is aimed to create a more social 

environment, where the e-commerce disadvantages would be minimized. Finally, Heckman and 

Wobbrock (2000) point out, that anthropomorphic agents should not be used to mislead the 

customer and the comfort of the user should be more important than the excellence of the 

technology. 

 
 
2.2.1 Anthropomorphism and perception of social presence 
 
The theory of social presence was first generated by Short, Williams and Christie in 1976 

(Lowenthal 2009, 1900). According to Lee and Nass (2003), the focus of the researchers in 

HMI has for a long time been in physical presence, which according to Becca (1997), explains 

the feeling of  being physically present in some kind of virtual world. However, the situation 

has changed and Lowenthal (2010, 124) describes social presence as one of the most used 

concepts when trying to understand how humans communicate in online world. The importance 

of increasing the sense of social presence lies in the common goal of researchers trying to make 

HMI as natural and easy as possible for the human (Short, Williams & Christie 1976; 

Schuetzler, Grimes & Giboney 2018). Biocca, Harms and Gregg (2001), as well as Gefen and 

Straub (2004), clarify the levels of social presence by conceptualizing face to face 

communication as being the highest level of social presence and written communication, such 
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as emails, being the lowest level. In e-commerce context, the highest level is video chatting 

with a representative of customer service and the lowest level is solely a regular website without 

any social cues (Qiu & Benbasat 2005a; Hassanein & Head 2007; Ogonowski et al. 2014). In 

this study, as the DCA is capable of written communication, the level is something in between 

the highest and lowest. 

 

Why is it important to create a feeling of social presence in retail and especially in online retail? 

Overall, the impact of social factors has been found to be in a significant part in the entire 

process of consumption (Moschis 1976; Salazar, Oerlemans & Van Stroe‐Biezen 2013). 

According to Qiu and Li (2008), most of the times shopping is considered as a social event, 

since it usually includes interaction with sales personnel, friends or other people. However, 

online commerce is considered as non-social and missing the human contact with automated 

and anonymous systems (Cyr et al. 2007; Qiu et al. 2008; Shen 2012). That, according to Gefen 

and Straub (2003), is a major barrier for the growth of e-commerce in B2C markets. Also, 

Weisberger, Te’eni and Arman (2011) agree, that if consumers perceive social presence on an 

e-commerce site, their purchase intentions are higher.  

 

In the social presence literature, social presence has often been divided into different 

dimensions. For this thesis, the third dimension of a three-dimension model proposed by Lu et 

al. (2016), is the most appropriate. A dimension called “interaction with sellers” describes the 

interaction that the seller, or another employee, can have with the customer through different 

kind of chat systems, for instance chatbots (Qiu & Benbasat 2005b ; Lu et al. 2016). Ogonowski 

et al. (2014) argue, that chats, where real humans are present to help with their expertise are the 

ultimate form of social presence. However, that is rarely possible or profitable to execute 24/7, 

where AI -based conversational agents come to replace humans. These chat systems can be 

used to help to create the feeling of social presence for the customer by for instance using certain 

types of words or emojis (Lu et al. 2016), thus also resembling the cues of anthropomorphism.  

 

In conclusion, it is necessary to increase social presence on e-commerce sites and DCAs are 

found to be useful in that. The overall academic literature about the relationship between 

anthropomorphism and social presence is not very rich and the researchers seem to disagree 

whether anthropomorphism increases perceived social presence or not. According to Seeger et 

al. (2017), increasing social presence is one of the most common reasons why humans tend to 

make conversational agents more humanlike. Nowak and Biocca (2001) discovered in their 
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study, that an agent with either no image at all, or highly anthropomorphized image, increases 

the perceived social presence, whereas low anthropomorphized image decreases the feeling of 

social presence. When there are visual (image) and behavioral (language) cues included, these 

need to be consistent in order to increase the perceived social presence, otherwise perception 

of social presence will decrease (Bailenson, Blascovich, Beall & Loomis 2001; Nowak & 

Biocca 2003). Araujo (2018) argues, that there are no differences in sensing social presence 

when interacting with a more machine-like chatbot and when interacting with an 

anthropomorphized chatbot. However, according to the study, perceived social presence 

increases, when the humanlike chatbot is introduced as an intelligent robot and decreases, when 

the more machine-like chatbot is introduced as intelligent. Despite the divergent opinions in the 

literature, the most academic studies support the positive relationship between an 

anthropomorphic DCA and perceived social presence and thus, the below can be hypothesized: 

 
H1: Anthropomorphizing a DCA has a positive effect on customer’s perception of social 

presence 

 
 
2.2.2 Anthropomorphism and perception of privacy  
 
The concept of privacy is strongly present in online business environment, and according to 

Dinev and Hart (2006), privacy is a highly appreciated and protected value for individuals. 

According to Mekovec (2010), in online environment, privacy includes concerns about 

collecting personal data, storing the data, using the data and spreading the data.  There are four 

categories for privacy in the literature, from which information privacy is the most significant 

in online environment (Pennanen, Kaapu & Paakki 2006). Nam, Song, Lee and Park (2006) 

have observed that most of the users of online platforms are unwilling to share any private 

information, because they do not know how it will be used afterwards. Also, Wu, Huang, Yen 

and Popova (2012) have found that the more there are privacy concerns, the less the user wants 

to share private data. However, Berendt, Günther and Spiekermann (2005) argue, that despite 

these strong and strict opinions people tend to have towards online privacy, they still do not act 

according them, especially when the interaction is considered entertaining and they receive 

something beneficial from it. Anyway, it is important that privacy concerns are considered, and 

it should be clearly communicated to the user, how the company takes care of the user’s privacy. 

Notices about privacy policy usually include what data is collected, how long it will be stored 
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and to whom it will be shared, and these usually appear as long privacy policy statements or 

for instance permissions queries (Harkous, Fawaz, Shin & Aberer 2016).  

 

How does all the above affect e-commerce? The lack of perceived privacy on an e-commerce 

site has proved to affect the growth of the company negatively (Udo 2001; Liu et al. 2005; Van 

Dyke, Midha & Nemati 2007). What should be noted is that in order to finish a purchase online, 

it is necessary for customers to share private data, such as payment information (Belanger, 

Hiller & Smith 2002). Thus, if the customer feels unsecure about one’s privacy, the possibility 

that the purchase might never be finished, increases. Liu et al. (2005) also discuss, how today’s 

technology makes it possible to collect massive amounts of data about customers and this 

information can be used to create a positive relationship, which is beneficial for both parties. 

However, if the privacy of a customer is harmed, it can severely affect the business.  

 

Social automated machines, like DCAs, offer a new kind of opportunity for companies to 

collect data of their customers (Darling 2015). The most severe privacy issue with DCAs, as 

asserted by Calo (2009) is, that these machines can save and store everything. Also, Fogg (2003, 

213) has agreed, that machines can gather information similarly to real humans, but even more 

efficiently, since they have endless memory and endless energy. According to study by  Følstad, 

Nordheim and Bjørkli (2018), the worries that users of DCAs have regarding the perceived 

privacy of the agent are about ensuring that the agent is as safe as other online functions. 

Therefore, it can be concluded that there is no additional fear towards DCAs compared to other 

online actions. 

 

Although, the anthropomorphism of DCAs, as well as privacy, as their own entities have been 

covered rather well and from multiple points of view in the existing literature, the effect of 

anthropomorphism of DCAs on the perception of online privacy has remained somewhat 

unclear. According to Calo (2011), people tend to respond to an anthropomorphized robot 

similarly than they would respond to a human, meaning that they might reveal information too 

easily without really understanding it. Thus, users of the DCA might unconsciously let 

anthropomorphized machines invade their privacy. Also, Spiekermann, Grossklags and Berendt 

(2001) argue, that despite customers having privacy concerns, they are surprisingly open to 

share private information with anthropomorphized agents. Regardless of the data sharing, the 

concerns still exist. Puzakova, Rocereto and Kwak (2013) have studied the privacy issue with 

recommendation agents and advertising. They have found that when the agent has an 
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anthropomorphic design and if its communication is personalized, the effect is negative and the 

customer is not willing to share private information with the agent. Therefore, the following 

can be hypothesized: 

 
H2: Anthropomorphizing a DCA affects negatively on customer’s perception of privacy 

 
 
2.3 Trust formation 
 
Several academic studies agree, that lack of trust is one of the biggest challenges for the growth 

of e-commerce (McKnight, Choudhury & Kacmar 2002; Aljifri, Pons & Collins 2003; Corbitt, 

Thanasankit & Yi 2003; Mukherjee & Nath 2007; Oliveira, Alhinho, Rita & Dhillon 2017). 

Wang and Emurian (2004) discuss, that online trust is a key element for e-commerce in order 

to get customers engaged to the company and its online business. In addition, Flavián and 

Guinalíu (2006), along with Mukherjee and Nath (2007), agree that trust is the main factor in 

customer relationship building - especially online. The characteristics of e-commerce include, 

that the parties are usually unknown for each other and there are limited information available 

about the products and services for the customer (Jøsang, Ismail & Boyd 2007). Furthermore, 

Siau and Shen (2003) note, that consumers are skeptical and uncertain about both product 

related issues and seller related issues, because they cannot get the physical observation they 

would get in a brick-and-mortar store.  These findings emphasize the meaning of trust in order 

for a customer to actually dare to make an online purchase, thus leading to e-commerce growth. 

However, Gefen, Benbasat and Pavlou (2008) point out, that trust grows step by step as the 

time goes and as the interaction continues. So, once the first grades of trust are earned, the 

results will be better in a long run as well, if the trust of the customer is properly taken care of.  

 

There has been disagreement in opinions among academics, whether trust in technological 

artifacts can be associated with trust in humans. However, like Komiak, Wang and Benbasat 

(2004) argue, humans treat computer as social actors (Reeves and Nass 1996) and perceive 

them as humanlike. Thus, the three major dimensions in trust formation, which are competence, 

benevolence and integrity (Mayer 1995; Cheung & Lee 2001; Gefen 2002; McKnight et al. 

2002; Oliveira et al. 2017) are used as a base for trust in this study. Komiak and Benbasat 

(2004), as well as Wang et al. (2005), believe that these dimensions exist in both human-human 

interaction and human-machine interaction.  
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The first dimension, competence, indicates how well the object of the trust can satisfy the 

trusting person’s needs with necessary expertise, skills and abilities (McKnight et al. 2002). 

Benevolence, according to McKnight et al. (2002), along with Tan and Sutherland (2004), 

describes the person’s belief that the object of the trust is caring towards the trusting person and 

the profits are not the only goal of the interaction. The final dimension, integrity, means that 

the trusting person believes that the object of trust is honest and follows principles that one 

finds appropriate (McKnight et al. 2002).  It is important to understand that in this study, trust 

or lack of trust is targeted at a technology (DCA) and at the seller via the technology, instead 

of directly at the seller, like in most academic studies. However, for instance Wang et al. (2005) 

have used the three dimensions as the building blocks of trust towards recommendation agents  

successfully in a similar study to this. Also, Seeger et al. (2017) use these dimensions in their 

study regarding trust towards conversational agents. The dimensions of trust are visualized in 

Figure 1.  

 
 

Figure 1. The three dimensions of trust 

 
Trust formation towards conversational agents, and especially towards disembodied 

conversational agents, has not been studied very deeply. However, Wang et al. (2005) discuss, 

that trust in the agent is essential in order for users to approve them for aid. Overall, trust is 

harder to accomplish between a human and an AI -based DCA than between a human and 

another human, especially if the human is aware that the DCA can make mistakes (Dietvorst, 

Simmons & Massey 2015). Følstad et al. (2018) have studied trust towards chatbots providing 

customer service and they have empirically confirmed that both the chatbot characteristics and 

the context affect the trust. The most important chatbot characteristics are, that it provides 

correct and relevant interpretations and answers, and that it has some kind of personal touch, 

like a human would have. Moreover, telling honestly about the capabilities and inabilities was 
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found to increase trust. The context on the other hand, includes such as brand, security, privacy 

and perceived risk compared to the benefits of the chatbot.  

 

Since the interaction between a human and a conversational agent pertains to the HMI research 

area, it is also appropriate to use findings of studies regarding trust in human-machine 

interaction without really specifying the type of the machine. One of the most significant issues 

in HMI regarding trust is that humans are allowed to make mistakes and err, but machines are 

expected to work perfectly and to make no mistakes (Seeger et al. 2017). This has also been 

identified by Mosier and Skitka (1996), who argue, that humans expect machines to be more 

rational, reliable and objective than humans. This leads humans to trust in machines more than 

in humans (Seeger et al. 2017), but if the expectations do not meet the results, the trust can 

easily be lost.  

 

DCAs are usually part of a bigger whole, like an e-commerce site, and thus, it is important to 

also notice factors outside the DCA that can have influence on the trust formation. According 

to Kong and Hung (2006), for instance the reputation of the company, quality of the e-

commerce site, dispositional trust and the situation can affect the trust, especially if the user has 

only a little or zero experience of interacting with the vendor. In addition, between e-commerce 

site sections and consumers, the effect of different factors of trust is diverse (Bart, Shankar, 

Sultan & Urban 2005). Salo and Karjaluoto (2007) argue, that also offline information affects 

trust formation. These factors are important to recognize and understand, but they are not 

further addressed in this thesis.  

 
 
2.3.1 The influence of perceived social presence on trust 
 
Social aspect has reached a significant position in trust research. According to Gefen and Straub 

(2004), the reason is that social interaction between humans is how trust is built. The discussion 

of social presence is especially common in studies regarding trust in B2C e-commerce, since 

the nature of e-commerce is unsocial and impersonal. Perceptions of social presence have been 

found to increase customers’ trust towards the e-commerce site and towards the vendor (Gefen 

& Straub 2003; Ogonowski et al. 2014;  Lu et al. 2016; Hassanein & Head 2017).  

 

Cyr et al. (2007) argue, that trust-increasing social presence cues need to resemble real human 

communication. That can also be seen in the study by Ogonowski et al. (2014), where they have 
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found that the most trust-increasing social presence cue in an e-commerce site is the existence 

of a live chat box, which enables communication with a humanlike agent, even though only 

few of the testers actually used it. Hence, it could be concluded, that already the existence of a 

chatbot can increase perceived social presence to some extent. Simon (2001) has further 

discovered, that availability of rich information is also an important aspect of social presence 

and trust development. According to Walter, Ortbach, Niehaves and Becker (2013), a possible 

physical social presence cue for strengthening trust can be for example an appearance of a 

customer service representative. This can be for instance a photograph of the sales 

representative in a portrait layout, since it gives a more interpersonal perception to the customer 

(Steinbrück, Schaumburg, Duda & Krüger 2002). Behavioral cues, on the other hand, can be 

such as gestures and facial impressions (Walter et al. 2013). Thus, it can be interpreted, that 

social presence cues and anthropomorphic cues are somewhat identical in many cases, like 

already noticed in chapter 2.2.1. The purpose of both social presence and anthropomorphism is 

to create a more social and interpersonal environment in situations, where a real human 

connection is not possible.  

 

Like mentioned earlier, in this study the three-dimensional model of trust is used. Gefen and 

Straub (2004) have found, that perceived social presence affects positively on trust in 

benevolence and integrity but has no effect on trust in competence of an online vendor. This 

means, that sensing social presence strengthens the customer’s trust in being cared, as well as 

the trusting feeling that the vendor is acting honestly and following the norms. However, 

perceived social presence neither increases nor decreases the trust towards the vendor’s abilities 

or skills to fulfill a needed task. 

 

The sense of social presence, when interacting with a conversational agent, additionally has an 

effect on trust towards the agent and can lead to the user revealing more personal information 

to the machine (Schuetzler, Grimes, Giboney & Nunamaker 2018). Similar results have been 

found within studies regarding recommendation agents (Hess, Fuller & Campbell 2009; Qiu et 

al. 2009). Hess et al. (2009) have found, that increased perceived social presence influences 

positively on all three dimensions of trust in a recommendation agent and therefore this finding 

contradicts with the one by Gefen et al. (2004) arguing that perceived social presence has no 

effect on trust in competence. In addition, virtual assistants and avatars, that increase social 

presence, have been found to increase trust on e-commerce site (Keeling, McGoldrick & Beatty 

2010). Furthermore, Chattaraman, Kwon, Gilbert and Li (2014) agree, that perception of social 
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presence influences positively on all dimensions of trust in virtual agents. Based on these 

previous academic studies, the following can be hypothesized:  

 
H3: High perceived social presence has a positive effect on customer’s trust in a DCA 

 
 
2.3.2 The influence of perceived privacy on trust  
 
In trust research, the privacy aspect is often included. According to Flavián et al. (2006), trust 

towards a website forms especially by the ways the company handles user’s private 

information. Also, for example Eastlick et al. (2006), Mukherjee et al. (2007), Kim, Ferrin and 

Rao (2008) and Fortes and Rita (2016) have agreed, that privacy concerns have a negative effect 

on trust towards websites and e-commerce sites. 

 

The most important task of a DCA is to interact with the customer and provide customized and 

personalized assistance (Zamora 2017). In order to be able to fulfill this task, agents need 

information, even private information, about the customer (Chellappa & Sin 2005; Følstad et 

al. 2018). Saffarizadeh, Boodraj and Alashoor (2017) also argue, that customers will get 

considerably better value of the agent if they are ready to share private information. Thus, it is 

beneficial for both the customer and the vendor, if online businesses can create trust between 

the DCA and the customer. In trust formation process, the privacy of the user should be one of 

the key factors to ensure.  

 

In order to increase customer’s perception of privacy and therefore to be able to increase trust, 

companies need to invest in signals that show customers how the company intends to take care 

of their privacy (Tang, Hu & Smith 2008). According to Pan and Zinkhan (2006), a short and 

compact privacy policy is the best signal. They also point out, that the selection of words in the 

statement makes no difference in trust formation. Milne and Culnan (2004) have found, that 

already the existence of a privacy policy statement increases trust, even though most of the 

customers do not even read the content. McCole, Ramsey and Williams (2010) argue, that 

perceived privacy can be threatened by both external and internal factors, which therefore 

negatively affect trust. An external factor can be for instance a third party hacking the 

customer’s information and internal factor is for example the company’s own mishandling of 

the customer data. Therefore, companies should pay attention to both of the threats and ensure 
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the customers, that their privacy is carefully looked after, if the company wants to gain 

customer’s trust.  

 

Positive perceptions of privacy have been found to affect all three dimensions of trust (Chen & 

Dillon 2003). In privacy context, trust in benevolence means that the customer trusts, that in 

this case a DCA, wants to look after the customer’s privacy (Van Rest, Boonstra, Everts, Van 

Rijn & Van Paassen 2012). Van Rest et al. (2012) also explain integrity as the holder of the 

data following the appropriate rules when collection personal information, and competence, as 

the needed abilities to protect the customer’s privacy. Lauer and Deng (2007) have studied the 

effect of different privacy policies on trust in online environment and the results confirm, that 

a comprehensive privacy policy affects positively on customer’s trust towards benevolence, 

integrity and competence of a DCA. Therefore, it can be hypothesized: 

 
H4: High perceived privacy affects positively on customer’s trust in a DCA 

 
 
2.4 Perceived usefulness of DCAs 
 
Perceived usefulness is a part of  a well-known technology acceptance model (TAM), created 

by Davis (1989). The model was created to better understand and also to better explain user’s 

behaviors and intentions towards using new technologies (King & He 2006). The model 

includes also a factor called “ease of use” (Davis 1989). For this study, perceived usefulness is 

more accurate and useful, since according to King et al. (2006), perceived usefulness is proved 

to have a major influence on behavioral intentions, which in this study means purchase 

intentions in e-commerce environment.  

 

According to Saadé and Bahli (2005), a technology is perceived as useful, when the user 

believes that the technology can improve one’s performance and efficiency. The possible 

measurement for perceived usefulness is for instance a belief, that the technology makes the 

task easier and faster to do, which therefore increases task productivity and effectiveness (Davis 

1989). In addition, Biucky, Abdolvand and Harandi (2017) describe perceived usefulness as an 

extent to which the user finds the technology superior to its substitutes. Perceived usefulness in 

the e-commerce context, means how well and how efficiently the customer finds the 

information one is looking for from the website (Salam, Iyer, Palvia & Singh 2005). Thus, the 

conclusion can be drawn, that a DCA is perceived as useful if it helps a customer to be more 
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efficient than the customer would be without the agent. Furthermore, if  a customer finds the 

agent as more efficient in finding the right information and as a better option for a real human 

representative, the agent is perceived as useful. Perceived usefulness is confirmed to have a 

positive effect on attitude towards the adoption and acceptance of e-commerce (Lee, Park & 

Ahn 2001). However, that is not studied deeper in this thesis, but it is assumed that the 

customer’s behavior towards e-commerce is already accepting. 

 

The perceived usefulness of DCAs is in a significant position in e-commerce, because if the 

conversational agent is considered as useless and non-beneficial, why anyone would use it then. 

According to Brandtzaeg et al. (2017), a DCA is perceived useful, if it can assist the user to 

solve a problem or to get to a desired goal. This is also the reason, why perceived usefulness is 

included in TAM. The more the user finds the DCA useful and helpful, the more acceptance 

one has towards the agent. The definition by Biucky et al. (2017) mentioned above, means that 

the customer should find the DCA to be better and more efficient than a human customer service 

representative in order to perceive the technology useful. Also, Qiu and Benbasat (2010) agree, 

that perceived usefulness has positive influence on the user’s intentions to use an AI -based 

agent as a help. Zarouali, Van den Broeck, Walrave and Poels (2018) argue, that perceived 

usefulness of the agent has a positive effect on the perception of the brand as well. 

 
 
2.4.1 The effect of perceived social presence on perceived usefulness 
 
Perceived social presence has been found to have a positive relationship with perceived 

usefulness (Karahanna & Straub 1999; Gefen & Straub 2003; Cyr et al. 2007; Hassanein, Head 

& Ju 2009; Shen & Eder 2009; Shen 2012; Ogonowski et al. 2014). According to Hassanein et 

al. (2007), the reason for this relationship is that social presence makes the communication 

between a human and a machine easier. In an e-commerce context, Hassanein et al. (2005) have 

justified, that the relationship does not exist within all product types, but for example for an e-

commerce selling clothing, the relationship is positive. From social presence cues, description 

texts that are rich in a social way and photographs have the biggest influence on perceived 

usefulness according to Hassanein et al. (2005).  

 

The relationship between perceived social presence and perceived usefulness of websites has 

been studied quite a lot, but the relationship considering conversational agents or other 

comparable AI -based assistants is lacking proper detailed studies. Shin and Choo (2011) 
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however, have studied the issue in human-robot interaction, and discovered that the positive 

relationship between perceived social presence of the robot and perceived usefulness of the 

robot is significant. In addition, Rietz, Benke and Maedche (2019) have found, that 

anthropomorphic design of a chatbot has a significant positive impact on user’s perceived 

usefulness. Like mentioned in chapter 2.3.1, there are many similarities in anthropomorphic 

cues and social presence cues. Thus, it can be interpreted that the relationship exists between 

perceived social presence and perceived usefulness as well. Despite the lack of context-based 

literature and based on the overall academic findings, the following can be hypothesized:  

 
H5: High perceived social presence affects positively on customer’s perception of the 

usefulness of a DCA 

 
 
2.4.2 The effect of trust on perceived usefulness  
 
As already discussed in this thesis, trust is one of the most critical factors for e-commerce and 

it should be one of the key areas for companies to focus on. Another important reason to develop 

trust in a customer relationship is, that trust has been found to have a positive effect on perceived 

usefulness of e-commerce websites (Gefen, Karahanna & Straub 2003; Chen et al. 2007), which 

therefore positively impacts the attitude towards using the website (Gefen, Karahanna & Straub 

2003; Kim 2012). This relationship is based on the combination of technology acceptance 

model (TAM) and trust, which was originally integrated by Gefen, Karahanna and Straub 

(2003). According to Wu and Chen (2005), this relationship is best understood in online 

commerce literature and it is important to understand to better explain customer’s  behaviors 

towards usage intentions.  

 

Wang et al. (2005), as well as Qiu et al. (2009), have studied the relationship between trust and 

perceived usefulness with recommendation agents. The empirical results prove, that trust in the 

agent influences positively on the perceived usefulness of the agent and thus also on intentions 

to use the agent. Also, in this relationship, the three dimensions of trust are crucial, because if 

trust in benevolence, integrity and competence do not fulfill, the agent is hard to perceive as 

useful and thus can even be harmful for the customer (Wang et al. 2004). Especially, the 

competence dimension could be assimilated with usefulness, because they both describe the 

capabilities of the agent in getting to the desired goal. The positive relationship between trust 

and perceived usefulness has also been confirmed by Abdurahman Baizal, Widyantoro and 
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Maulidevi (2016), who have studied the issue with conversational recommendation systems 

having many same features as DCAs. Hence, the following can be hypothesized: 

 
H6: Trust in a DCA affects positively on customer’s perception of the usefulness of a DCA 

 
 
2.5 Online purchase intention 
 
Online purchase behavior describes, how strong the customer’s intention of executing a 

purchasing behavior in an online environment is (Salisbury, Pearson, Pearson & Miller 2001).  

Purchase intention has been confirmed to have a positive effect on customer’s behavior towards 

shopping in online environment (Orapin 2009; De Cannière, De Pelsmacker & Geuens 2010; 

Lim, Osman, Salahuddin, Romle & Abdullah 2016). However, Kim and Jones (2009) point out, 

that purchase intention does not guarantee that a purchase transaction will happen. Ajzen and 

Fishbein (1980) however argue, that intention is a valid enough metric to better understand and 

estimate behaviors of customers. Also, according to Morwitz et al. (2007), purchase intentions 

are in a common use among marketing managers in predicting actual purchases. Armstrong et 

al. (2000) even argue, that purchase intentions are more accurate in forecasting sales than 

previous sales. For these reasons, customer’s purchase intention is used in this thesis as a 

desirable outcome. 

 

In a traditional brick-and-mortar store, customer service representatives are expected to provide 

assistance, have the necessary knowledge about the products or services and find a product that 

the customer is searching for (Bogdanovych, Simoff, Sierra & Berger 2005). In other words, 

customer service representative should be able to increase customer’s purchase intentions and 

persuade one to finish a transaction by making the purchase process as easy as possible for the 

customer. According to study by Darian, Tucci and Wiman (2001), consumers especially 

appreciate that the representative acts respectively towards the customer, knows about the 

products and is responsive. In online environment, customers also appreciate the convenience 

of the entire purchasing process (Cho & Sagynov 2015). Holzwarth, Janiszewski and Neumann 

(2006) argue, that customers prefer traditional offline shopping environments, because they feel 

like there is no help available in online, especially when purchasing more complex products. 

On e-commerce sites, when there are no human customer service representatives available, a 

DCA should be able to fulfill all the requirements in order to impact on consumer’s purchase 

intention positively. 
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In today’s highly competitive online business environment, companies are using more and more 

some type of AI -based agents or assistants in serving customers in real time (Beldad, Hegner 

& Hoppen 2016; Etemad-Sajadi 2016). Zanker, Bricman and Jessenitschnig (2011) have 

discovered, that these kind of agents are particularly needed to answer questions related to the 

products that the company is selling. Another reason, why this type of agents are needed, is to 

screen the best possible options for a consumer who is overwhelmed by all the products 

available on e-commerce and help one to make a decision (Grenci & Todd 2002). From social 

point of view, automated agents can also give the customer a warmer feeling and create a more 

interpersonal e-commerce experience, which can potentially increase purchase intentions 

(Holzwarth et al. 2006). Hence, automated AI -based agents, like DCAs, can be used to 

strengthen purchase intentions on e-commerce.  

 

Despite how easy and convenient the automated agents sound like, there have been multiple 

issues in deploying them as a permanent solution to replace a real human customer service 

representative. Mimoun, Poncin and Garnier (2012) have studied, why so many AI -based 

agents disappear in just a few years after their implementation. They have found, that there is a 

major gap in customers’ expectations towards the agent and the actual performance of the agent, 

which therefore decreases the positive impact on purchase intentions. Also, Luger et al. (2016) 

agree, that the expectations are extremely over the top compared to the actual capabilities of 

the agent. It is important to make the gap as small as possible, because when the expectations 

and the performance are at the same level, the satisfaction and therefore also the purchase 

intentions increase (Kang 2006). This gap can be decreased by explaining the limitations of the 

agent, keeping the anthropomorphism of the agent as moderate and improving the naturality of 

the interaction (Mimoun et al. 2012).  

 
 
2.5.1 Trust and online purchase intention 
 
One of the most important perspectives in online purchase intention research is trust and its 

antecedents (Van der Heijden, Verhagen & Creemers 2003). Trust has been found to have a 

significant role in creating desired outcomes in e-commerce environment (Pavlou 2003; Gefen 

& Straub 2004; Wu & Cheng 2005; Ponte et al. 2015). Pavlou (2003) argues, that trust is the 

most consequential factor for purchase intentions. Also, Kim, Xu and Gupta (2012) agree with 

Pavlou’s results. Jarvenpaa, Tractinsky and Vitale (2000) have discovered, that the reputation 

of the company, as well as the size of the company affect the trust that the customer has towards 
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the company. However, as asserted by Tan and Thoen (2002), customer’s trust in a company is 

not a condition for purchase intention. Thus, the trust in a company is not studied any deeper 

in this thesis, but the trust in a DCA is in the focus.  

 

Trust has been found to be an important antecedent in the formation of purchase intentions on 

e-commerce mainly because the vendor is not familiar to the customer and because the 

customer cannot actually see or touch the object of purchasing (Hong & Cho 2011). Therefore, 

the information availability is one of the main factors influencing trust formation and purchase 

intentions (Wang & Chang 2013). Especially in information related issues, conversational 

agents can be truly helpful like mentioned and hence, also helpful in increasing trust and 

purchase intentions. According to Grabner-Kraeuter (2002), another reason why trust is such a 

major factor is, that when making a purchase the customer does not get the goods at the same 

time as the payment goes through. Therefore, by creating trust between the vendor and the 

customer or between an automated agent and the customer, the risks that the customer might 

identify, can be decreased (McKnight et al. 2002).  

 

The overall relationship between trust and purchase intention is quite clear in the academic 

literature, but again, trust in a DCA and its effect on purchasing intention is yet to be discovered. 

However, Keeling, McGoldrick and Beatty (2010) have studied the relationship with e-

commerce avatars, that are animated. They argue, that trust in avatars impacts positively on 

purchase intentions. Trust in recommendation agents has also been found to increase purchase 

intentions (Wang et al. 2005; Komiak & Benbasat 2006; Dabholkar & Sheng 2012). Chung, 

Ko, Joung and Kim (2018) have studied the trust issue with chatbots and luxury brands and 

they have discovered that in order to create a trusting relationship that could increase purchase 

intentions, the chatbot should give precise and convincing answers. With this background, the 

following can be proposed:  

 
H7: Trust in a DCA has a positive effect on customer’s online purchase intention 

 
 
2.5.2 Perceived usefulness and online purchase intention 
 
Like mentioned earlier in this thesis, perceived usefulness of technologies has been found to 

affect user’s behavior outstandingly (Venkatesh & Morris 2000; Cho & Sagynov 2015). 

Hausman and Siepke (2009) have found, that especially human factors of e-commerce, such as 



 

 

28 
 

cues making the site more appealing and fun to use (Chen, Clifford & Wells 2002), increase 

the perceived usefulness and thus increase purchase intentions as well. Especially in e-

commerce environment, perceived usefulness can be considered as having the right and precise 

information, fast speed of purchasing process, accessibility and availability (Khalifa & 

Limayem 2003), which all will improve the customer’s performance and efficiency and 

therefore also increase intentions to purchase.  

 

The perceived usefulness of automated agents has also been found to affect positively on 

purchase intention in online retail. For instance, Kowatsch and Maass (2010), have empirically 

confirmed that perceived usefulness of mobile recommendation agents increases customers’ 

intentions to purchase, because the agent is capable of providing useful information for the 

customer, thus helping one to make a decision. Wang et al. (2004) have got the same results 

and they confirm that perceived usefulness of a recommendation agent influences positively in 

intentions of purchasing online. Moreover, Qiu et al. (2009) agree on this issue, and argue that 

usefulness of a recommendation agent increases usage intentions of the agents, which can be 

associated with purchase intentions. Therefore, it can be hypothesized: 

 
H8: Perceived usefulness of a DCA affects positively on customer’s online purchase intention 

 
 
In Figure 2, the hypotheses for each relationship can be seen in the visual framework. The 

negative sign demonstrates the assumption of a negative effect between the two variables, and 

the other signs demonstrate the expectation of a positive effect.  
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Figure 2. Theoretical framework with hypotheses 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DISEMBODIED	CONVERSATIONAL	AGENT

Anthropomorphism

Perceived	social
presence Perceived	privacy

Trust

Integrity

Benevolence

Perceived	usefulness

Purchase	intention

H5

H3 H4

Competence

H1 H2	(-)

H7

H6

H8



 

 

30 
 

3 RESEARCH DESIGN AND METHODS 
 
 
This chapter covers the design of the empirical part of this study. The aim of the empiricism is 

to find answers to the research questions of the thesis. First, the research design is described 

and the research method is explained more deeply. Second, the data collection method is 

discussed. Following that, the pilot test is conducted and the modifications made according to 

the results of the test are covered. Furthermore, the sample is presented and the measures for 

testing hypotheses are created. Finally, the data analysis methods are described. 

 
 
3.1 Research design 
 
The empirical part of this study is conducted as an experimental study, which is a form of 

quantitative research. Experimental research methods are utilized especially together with 

different kind of technologies (Cash, Stanković & Štorga 2016, 6), like in this thesis with DCAs. 

According to Heikkilä (2014, 19), experimental studies aim at discovering the effect of one or 

more manipulated variable by standardizing all the other variables. The manipulated variable 

is called independent variable and the other variables possibly affected by the changes in the 

independent variable are called dependent variables (Martin & Bridgmon 2012, 4). This study 

also includes control variables, which are used to ensure the reliability of the answers, as well 

as to give more information about the sample (Heikkilä 2014, 47). The variables of this study 

can be found in Table 1.  

 
Table 1. Classification of variables 

Type Variable 

Independent variable Anthropomorphism of the DCA 

Dependent variable 
Perceived privacy, perceived social presence, trust, perceived usefulness, 

purchase intention 

Control variable 
Gender, age, educational level, online purchasing frequency, experience of 

DCA usage 

Note: DCA = disembodied conversational agent. 
 
 
According to Heikkilä (2014, 19), the final aim is to test, whether the hypotheses of the study 

are accurate or not, and the test can be arranged in either laboratory environment or in real-life 

situations. Muijs (2011, 13, 22) argues, that it is in high importance that the environment of the 

study is controllable, because then the causal relationships between the variables can be better 



 

 

31 
 

justified. In this study, the proposed hypotheses were tested in an environment, that reflected a 

real-life situation in e-commerce environment, but was designed for this particular study. By 

doing this, the manipulation and the control of the desired variable was made possible. Next, 

the experiment environment is explained in more detail.  

 
 
3.1.1 Design of the DCA 
 
To be able to execute the experiment and test the hypotheses, a new disembodied conversational 

agent was created in a website called Landbot.io. A new rather simple DCA was created, 

because that enabled the researcher to better manipulate and control the independent variable, 

which in this study was anthropomorphism of the DCA. The created DCA was not fully AI -

based, since it required inputs and beforehand planned answers instead of using machine 

learning and independent answering. However, that does not have a major influence in this 

study, because the goal is not to study the machine learning or the ability of the machine to 

develop relevant answers, but to test the effect of anthropomorphic cues on purchase intention.  

 
Based on the theoretical discussion,  the anthropomorphic cues were decided to be language, 

profile picture and name. Therefore, the optimal design to test the hypotheses was to use a 2x2 

factorial experimental design (Metsämuuronen 2006, 1168). This means, that one DCA either 

used informal humanlike language or formal machine-like language and had either an 

anthropomorphic profile picture and humanlike name or non-anthropomorphic picture and non-

human name. As a result, four different DCAs were created with different combinations of 

anthropomorphism, from which DCA 1 was the most anthropomorphized and DCA 4 had no 

anthropomorphic cues. DCA 2 and DCA 3 had a combination of anthropomorphic and non-

anthropomorphic cues. With this kind of design, it was easier to discover if certain cues have a 

bigger influence or no influence at all. The 2x2 design has been visualized in Table 2.  
 
Table 2. 2x2 factorial experimental design 

  Profile picture and name 

  Non-anthropomorphized Anthropomorphized 

Language 
Non-anthropomorphized DCA 4 DCA 2 

Anthropomorphized DCA 3 DCA 1 

Note: DCA = disembodied conversational agent. 
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The language of the DCA was anthropomorphized by using informal words, abbreviations, 

emojis, friendly greetings and complementary comments. For instance, Lu et al. (2016) and 

Araujo (2018) have agreed these to create a more humanlike feeling. On the contrary, the non-

anthropomorphic language had more formal words and no emojis or other colorful expressions. 

Moreover, the conversation started with words “start” and “finish” and was by all means more 

straightforward. The profile picture was anthropomorphized by using an animated humanlike 

character. A picture of a real human was not chosen, since according to Dehn and Van Mulken 

(2000), along with Witkowski, Neville and Pitt (2003), this would increase the expectations 

towards the agent too much, which might therefore cause disappointments to users. The 

character was chosen to be a female, since according to Louwerse, Graesser, Lu, and Mitchell 

(2005) and Payne, Szymkowiak, Robertson and Johnson (2011), users prefer female characters 

more than men as agents. The human name of the DCA was Lauren. The non-anthropomorphic 

features were an animated picture of a robot and a machine-like name, Robot Bot.  

 
Each of the four DCAs were capable of doing the same tasks as customer service representatives 

helping the customer with product information and choosing the right product as fast and as 

convenient manner as possible. The DCAs were designed to help the participants to pick a pair 

of Adidas shoes by answering the preferences of customers and gently persuading them to 

purchase. These agents also shortly informed each participant about how they take care of the 

user’s privacy, which for instance Pan et al. (2006) and Tang et al. (2008) have argued to be 

important for perceived privacy. In addition, the agents informed, what they are capable of 

doing, like Følstad et al. (2018) have recommended. Otherwise, the DCAs were designed to 

consider the needs of the participant and provide relevant answers. Demonstrating pictures of 

the original DCAs can be found in the appendices (Appendix 1-4). 

 
 
3.1.2 Experimental procedure  
 
This research did not completely follow the traditional experimental design, that according to 

Muijs (2011, 18), includes pre-test, experiment and post-test phases. In this study, the Qualtrics 

web survey tool placed each participant randomly into one group. There were four groups from 

which one was the control group and the other three groups were the experimental groups. This 

method is called between-participants (Cash et al. 2016, 51). Heikkilä (2014, 34) argues, that 

this method ensures that the external factors are minimized, because both the experimental 

groups and the control group consist of all kind of participants with different demographic 
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characteristics. Also, when assigning participants to only one group, the workload of the 

participants remains reasonable and thus the answers can be expected to be more honest. The 

experimental groups used one of the three DCAs, which included anthropomorphic cues. The 

control group was assigned to test a DCA 4, that had no anthropomorphic cues. The other parts 

of the study were kept same for all four groups. The experiment was executed fully online. Pre-

measurement and post-measurement for dependent variables (Cash et al. 2016, 50) were not 

included in this research, since that would have made the questionnaire and test situation for 

participants much more time-consuming, which might have affected the willingness to finish 

the questionnaire.  

 

The experiment started with an introduction of the scenario and the context. This was aimed to 

help the participants to fully understand, that the experiment reflected Adidas e-commerce 

environment and online purchasing. Adidas was chosen to be the e-commerce platform of this 

study, because it is a brand that everyone most probably knows. Therefore, the possible 

additional skepticism towards the brand, which could cause unreliability in results regarding 

this research, was minimized.  In the description text, it was also emphasized that the DCA was 

rather simple and did not have all the capabilities of the most developed DCAs. However, the 

participants did not know about the experimental aspect or the manipulation of humanlike cues 

of the DCAs. After reading the text, the participants were able to click a link, which took them 

to one of the four DCAs. They were then able to use and test the assigned DCA as if they were 

in Adidas website and needed help with choosing shoes. After having a conversation with the 

DCA, the participants evaluated the DCA with an online questionnaire. In the end of the 

questionnaire, the participants were asked some control questions.  

 
 
3.2 Data collection methods 
 
The data for this study was collected as an online questionnaire via Qualtrics web survey tool. 

According to Laaksonen (2018, 5), questionnaire can be defined as a systematical approach of 

collecting data from individuals. Other characteristics of questionnaires are that the questions 

are standardized for each participant and the participant independently reads the question and 

answers it (Vilkka 2007, 27-28). The fact that the questions are same for everyone increases 

the reliability of the study (Valli 2001, 31). For web questionnaires, it is particularly important 

to have unambiguous questions in order for a respondent to understand the question correctly, 

since there is no one present to clarify the questions (Valli 2001, 29). As asserted by Valli 
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(2001, 31) and Vilkka (2007, 27), survey questionnaires are especially applicable, when the 

aim is to have a big group of participants cost-efficiently, like in this study.   

 

Vilkka (2007, 46) argues, that Likert scale is a highly used scale when measuring opinions. 

Since this study measures participants’ opinions about the variables introduced earlier, the 

measurement scale in the questionnaire was selected to be 7-point Likert scale, where 1 means 

strongly disagree and 7 means strongly agree. According to Finstad (2010), 7-point Likert scale 

results in more accuracy in unsupervised participant’s responses than 5-point Likert scale. The 

questionnaire is based on a set of measurement items, that were adapted from existing academic 

studies. The items for anthropomorphism were adapted from study by Bartneck, Kulić, Croft, 

and Zoghbi (2009) and from study by Salem, Eyssel, Rohlfing, Kopp and Joublin (2013). 

Perceived social presence items were adapted from study by Gefen and Straub (2003) and 

perceived privacy items from study by Ponte et al. (2015). Trust items were adapted from Wang 

and Benbasat (2005) and perceived usefulness items from Klopping and McKinney (2004). 

Finally, the item for purchase intention was adopted from study by Kowatsch et al. (2010). The 

items are presented in Appendix 5. For the questionnaire, the word “disembodied 

conversational agent” was changed to “chatbot”, since it is a more widely known word and the 

risks of participants not understanding the questions wanted to be eliminated. Also a few other 

words were changed to more used synonyms in order to avoid any misunderstandings.  

 
 
3.3 Pilot test 
 
In order to ensure, that the empirical part would give reliable and significant results, a pilot test 

for the experiment was conducted before publishing the final experiment and the questionnaire. 

The aim of the pilot test was to discover, whether the manipulation in the independent variable 

has any effect on how the anthropomorphism is considered. Thus, all four DCAs were tested 

and the aim was to discover, whether the three experimental groups found the DCAs to have 

more humanlike characteristics than the control group testing DCA 4. The participants were 

introduced with three items of anthropomorphism, which where the following: the chatbot felt 

more humanlike than machine-like, the chatbot felt more lifelike than artificial and the chatbot 

felt more sociable than unsociable. In addition, feedback from the questionnaire was asked.  

 
The pilot test was conducted with 41 participants and the answers were analyzed by using a 

software called StataSE 16.0 and One-Way ANOVA test. The aim of the test was to find 
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significant differences in the mean values of the answers of the claims between the four groups. 

According to Heikkilä (2014, 210), One-Way ANOVA is the most suitable for this kind of 

testing, because it can analyze the variance of more than two groups. According to Creswell 

(2008, 206), in order for the differences between the groups to be significant, the p-values 

should be below 0.05. When analyzing the results of the One-Way ANOVA test in the table 

below (Table 3), one can see that the only statistically significant difference is with the third 

item (p = 0.0407), despite the fact that the means of the control group are clearly below the 

means of the experimental groups. In addition to the ANOVA test, a pairwise comparison of 

means was executed for all the three items to find where the significant difference was. The 

only statistically significant difference was with the third item and between DCA 2 and DCA 

4. Thus, it could be concluded that the profile picture and the humanlike name increased the 

feeling of the DCA being more sociable more than the anthropomorphized language did. That 

can be also seen in the lower mean values of DCA 3.  

 
Table 3. Pilot test results (One-Way ANOVA) 

Items Mean 
EG1 

SD 
EG1 

Mean 
EG2 

SD 
EG2 

Mean 
EG3 

SD 
EG3 

Mean 
CG4 

SD 
CG4 F Prob > F 

AN2 The chatbot felt 
more humanlike than 
machine-like 

4.22 1.48 3.40 1.35 3.17 1.80 2.50 1.65 1.88 0.1495 

AN3 The chatbot felt 
more lifelike than 
artificial 

3.56 1.13 3.90 1.20 3.42 1.68 2.40 1.65 1.96 0.1376 

AN5 The chatbot felt 
more sociable than 
unsociable 

4.33 1.32 4.60 1.17 4.17 1.53 2.90 1.37 3.05 0.0407* 

 DCA 1 DCA 2 DCA 3 DCA 4   

N = Subsample size 9 10 12 10   

Note: EG = experimental group; CG = control group; SD = standard deviation; F = F-ratio ; Prob = probability; 
DCA = disembodied conversational agent 
* Significant at p-value < 0.05. 
 
 
Since, this was only a pilot test and the sample was rather small, it is already a good sign that 

there are some differences in the mean values between the experimental groups and the control 

group. From Table 3, it can be seen that the control group felt the chatbot more machine-like, 

artificial and unsociable than the experimental groups. However, none of the experimental 

groups felt the chatbot highly humanlike, lifelike or sociable. Another interesting information 

in the table is that there are no significant differences between the three experimental groups in 

any of the items. Hence, it was decided to execute the final experiment with only two DCAs. 

The experimental group tested the most anthropomorphized DCA 1 and the control group used 

the non-anthropomorphized DCA 4. This also makes the experiment in line with the 
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recommendations of coherent picture and language made by Bailenson et al. (2001) and Nowak 

et al. (2003). 

 

The pilot test also showed the difficulties of some participants to finish the questionnaire 

properly, due to the confusion of several tab openings in the answering process. Therefore, the 

experiment was streamlined and the original function of choosing a product and directing to the 

real Adidas webstore was removed. The final forms of the two DCAs are demonstrated in 

Appendix 6. Also, the instructions of the experiment were clarified to avoid any unfinished 

questionnaires. The final form of the questionnaire can be seen in Appendix 7. 

 
 
3.4 Sample 
 
The sample of this study was chosen to be students of upper secondary schools and universities 

in Finland, because of the large size of the group, as well as the easiness to reach the group. 

The students of the sample are mainly considered as generation Z and one of the common 

factors is, that they are particularly familiar with different kind of technologies and like to spend 

their time online (Williams et al. 2011). Moreover, they usually have limited incomes, which 

leads them to look after more affordable solutions in online stores (Hidvégi & Kelemen-Erdős 

2016).  

 

The anonymous link to the final questionnaire was shared in a Facebook group of business 

students of Lappeenranta and another e-commerce related Facebook group. In addition, the link 

was personally sent to messaging groups that consisted of university students. The link was also 

shared to a particular marketing course students. The students of upper secondary schools were 

approached by contacting the school personnel, who shared the link to their students. These 

students were mainly International Baccalaureate (IB) students. The marketing course students, 

who answered the questionnaire, were provided a few additional points for the course, but for 

the other participants there were no incentives. The link was active for three weeks and during 

that time 104 answers were received. After completing the data collection, the data was 

organized to a more clear order in Excel. In addition, the variable (DCA) showing in which 

group the participants belonged was made a dummy variable. The dummy variable for 

experimental group was recoded so that 0 indicates the answers of the control group and 1 

indicates the answers of the experimental group (Metsämuuronen 2006, 1202). For the control 
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group, the values were reversed. Finally, the Excel-file was imported to StataSE 16.0 for 

measure creation.  

 
 
3.5 Measures 
 
This chapter explains how the final measures for the data analysis were created. The goal was 

to use the items used in the questionnaire, which are presented in Appendix 5. and group the 

ones measuring the same characteristics into one measure. This was done by conducting an 

exploratory factor analysis and the method was chosen to be principal-component factor 

method. Exploratory factor analysis is especially adequate for situations, where there are 

already presumptions about the correlations of the variables based on theory (Metsämuuronen 

2006, 632).  

 

The first step was to discover, whether the correlation matrix is adequate for the factor analysis. 

The first test was The Kaiser-Meyer-Olkin Measure of Sampling Adequacy (MSA), which 

measures how well the other items in the data explain the correlations between the items (Mooi, 

Sarstedt & Mooi-Reci 2018, 272). MSA of the entire data was 0.879, when it should exceed 

0.6 (Metsämuuronen 2006, 622). The second test was Bartlett’s Test of Sphericity, which tests 

the hypothesis of the values in the correlation matrix being zero (Metsämuuronen 2006, 622). 

The p-value of the test was 0.000, when it should be below 0.05 (Metsämuuronen 2006, 641). 

According to these results, the matrix is appropriate for further analysis.  

 

The results of the factor analysis for the entire data show, that for six factors the eigenvalues 

are bigger than one, which means that six factors would be most suitable for this study (Erätuuli, 

Leino & Yli-Luoma 1994, 57). Eigenvalue indicates, how much a certain factor explains the 

variance of all the items. However, this is only an estimate, and the final number of factors will 

be confirmed later in this thesis. Next, the factor loadings for all items are covered. For all 

measures, promax oblique rotation was used, since some factors might correlate with other 

factors (Metsämuuronen 2006, 620). 

 
 
3.5.1 Anthropomorphism 
 
Anthropomorphism was measured with five claims and the scale was Likert scale from 1 

(strongly disagree) to 7 (strongly agree). The claims and the results are presented in Table 4. 
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Anthropomorphism and perceived social presence aligned into the same factor, which is not 

surprising, since they measure several similar aspects like noticed in the theoretical part. 

However, since anthropomorphism is such a crucial variable in this study, it is important that 

the items of anthropomorphism are grouped into their own factor and that the exploratory factor 

analysis follows the validated items of previous academic studies.  

 

Overall, the loadings of anthropomorphism are rather high. Only the item regarding friendliness 

of the DCA (AN4) has somewhat lower loading (0.6547), but it is still adequate to be included 

in the factor, since Mooi et al. (2018, 282) recommend the loadings to be at least 0.5. The 

communalities, which indicate how much of the item’s variance can be explained with the 

factor (Metsämuuronen 2006, 626), are all above 0.6. This means that the items measuring the 

factor are reliable (Metsämuuronen 2006, 642; Mooi et al. 2018, 83). In addition, the other tests 

gave good results. MSA for each item is bigger than 0.6, and eigenvalue of anthropomorphism 

clearly exceeds one. Finally, the reliability of the factor was tested with Cronbach’s alpha, 

which should be at least 0.6 (Nunnally 1967; Valli 2001, 95). For anthropomorphism, the alpha 

is 0.9160, which is a sign of good reliability.  

 
Table 4. Factor analysis of anthropomorphism items 

Note: MSA = measure of sampling adequacy. 
 
 
The new factor was validated by randomly dividing the sample in two parts (50-50), and the 

factor analysis was conducted for both parts. The results for both parts were highly similar and 

eigenvalues were close to each other. All items loaded into one factor as well. The item about 

friendliness of the DCA (AN4) had a lower loading than the other items in both groups, but the 

Item Factor1 Communality MSA 

AN3 The conversational agent felt more lifelike than artificial 0.9593 0.8712 0.8872 

AN2 The conversational agent felt more humanlike than machine-like 0.9512 0.8416 0.9011 

AN1 The conversational agent felt more natural than fake 0.7991 0.7956 0.9227 

AN5 The conversational agent felt more sociable than unsociable 0.7621 0.7382 0.8847 

AN4 The conversational agent felt more friendly than unfriendly 0.6547 0.6178 0.8586 

Eigenvalue 3.7477   

Cumulative 0.7495   

Cronbach’s alpha 0.9160   
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value was still adequate to be included in the factor. As a result, all items were grouped into 

one factor and a variable named anthropomorphism was created. 

 
 
3.5.2 Perceived social presence 
 
Perceived social presence was measured with five claims and the scale was also 7-point Likert 

scale (1 = strongly disagree, 7 = strongly agree). The results of the factor analysis can be seen 

in Table 5. Like mentioned, perceived social presence cross-loaded with anthropomorphism, 

but since it was necessary that anthropomorphism forms its own factor, perceived social 

presence also was grouped into its own factor. The factor loadings, communalities and MSAs 

are all good for the factor and eigenvalue is clearly above one as well. Only the item about 

personalness of the DCA (SP2) has a slightly lower loading (0.6563) and communality 

(0.5049), but the values are good enough to include the item in the factor. Cronbach’s alpha is 

above the recommended as well (α = 0.9318).  

 
Table 5. Factor analysis of perceived social presence items 

Note: MSA = measure of sampling adequacy. 
 
 
The new factor was validated by randomly dividing the sample in two parts (50-50), and the 

factor analysis was conducted for both parts. The eigenvalues for both parts were remarkably 

close, both being 3.9, and all items loaded into one factor in both cases. The item regarding 

personalness of the DCA (SP2) had a lower loading than the other items, but it can still be 

considered good. As a result, all items were grouped into one factor and a variable named 

perceived social presence was created. 

  

Item Factor1 Communality MSA 

SP1 I felt a sense of human contact in the chatbot 0.9335 0.8462 0.9034 

SP4 I felt a sense of human warmth in the chatbot 0.9099 0.8448 0.9368 

SP5 I felt a sense of human sensitivity in the chatbot 0.9018 0.8412 0.9156 

SP3 I felt a sense of sociability in the chatbot 0.7763 0.8264 0.9417 

SP2 I felt a sense of personalness in the chatbot 0.6563 0.5049 0.9240 

Eigenvalue 3.9344   

Cumulative 0.7869   

Cronbach’s alpha 0.9318   



 

 

40 
 

3.5.3 Perceived privacy 
 
Perceived privacy was measured with six claims in the questionnaire. For all the claims the 

scale was Likert scale from 1 (strongly disagree) to 7 (strongly agree). The claims and the 

results of the factor analysis can be found in Table 6. These items loaded into one factor like 

expected. This factor has especially good loadings, and the communalities and MSAs are rather 

high for every item. Also, eigenvalue is 4.8613 and Cronbach’s alpha is 0.9529, which can be 

considered extremely good.  

 
Table 6. Factor analysis of perceived privacy items 

Note: MSA = measure of sampling adequacy. 
  
 
The new factor was validated by randomly dividing the sample in two parts (50-50), and the 

factor analysis was conducted for both parts. All items aligned into one factor similarly, but the 

eigenvalues had some variation, the first part had eigenvalue above four and the other part 

eigenvalue above five. Also, the first part had a bit more variation in the loadings. However, 

there were no significant differences and thus the factor can be considered as valid. As a result, 

all items were grouped into one factor and a variable named perceived privacy was created. 

 
 
3.5.4 Trust 
 
Like previous academic studies recommended, trust was measured with three different 

dimensions and thus three sets of claims were used. For all the claims the scale was Likert scale 

from 1 (strongly disagree) to 7 (strongly agree). The claims and the results of the factor analysis 

Item Factor1 Communality MSA  

PP2 I am concerned that the conversational agent will use my personal 
information for other purposes without my authorization 0.9323 0.8656 0.7729 

PP6 I am concerned that the conversational agent will sell my personal 
information to others without my permission 0.9259 0.8648 0.8585 

PP3 I am concerned that the conversational agent will share my 
personal information with other entities without my authorization. 0.9119 0.8554 0.8328 

PP5 I am concerned about the privacy of my personal information 
during a transaction 0.8949 0.8356 0.8190 

PP4 I am concerned that unauthorized persons (i.e. hackers) have 
access to my personal information 0.8875 0.7798 0.8707 

PP1 I am concerned that the conversational agent collects too much 
personal information from me. 0.8344 0.7467 0.7635 

Eigenvalue 4.8613   

Cumulative 0.8102   

Cronbach’s alpha 0.9529   
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can be found in Table 7. The items of trust in competence loaded well into one factor with the 

two items of trust in benevolence (TB1-TB2). However, trust in integrity items and the third 

trust in benevolence item loaded into separate factors. Thus, these were decided to remove and 

create only one factor to measure trust. The new factor has rather good results in both 

communalities and MSAs. The item regarding the opinion about the DCA keeping the user’s 

interests in mind (TB2) has a somewhat low loading (0.4624), but it was decided to include in 

the factor, since removing it would decrease the Cronbach’s alpha. The final Cronbach’s alpha 

for the trust factor is 0.9067, which indicates that the factor is reliable.  

 
Table 7. Factor analysis of trust items 

Note: MSA = measure of sampling adequacy. 
 
 
The new factor was validated by randomly dividing the sample in two parts (50-50), and the 

factor analysis was conducted for both parts. The factor had good eigenvalues in both cases and 

the items loaded well into one factor. Overall, the factor can be considered as valid. As a result, 

all items regarding trust in competence and the first two items of trust in benevolence were 

grouped into one factor and a variable named trust was created.  

 

Item Factor1 Factor2 Factor3 Communality MSA 

TC5 This chatbot considers my needs and all the 
important attributes of shoes 0.9057   0.7547 0.9087 

TC3 This chatbot has the ability to understand my needs 
and preferences about shoes 0.8727   0.8376 0.8344 

TC2  This chatbot has the expertise to understand my 
needs and preferences about shoes 0.8095   0.7919 0.8708 

TC4 This chatbot has good knowledge about shoes 0.6192   0.6830 0.9271 

TC1 This chatbot is like a real expert in assessing shoes 0.5249   0.6578 0.8839 

TB1 This chatbot puts my interests first 0.5114   0.6762 0.9051 

TB2 This chatbot keeps my interests in mind 0.4624   0.6165 0.9059 

TI2 This chatbot is honest  0.8341  0.7083 0.7096 

TI1 This chatbot provides objective product 
recommendations  0.8048  0.6584 0.7013 

TI3 I consider this chatbot to possess integrity  0.5743  0.6926 0.8978 

TB3 This chatbot wants to understand my needs and 
preferences   0.6475 0.7469 0.9045 

Eigenvalue 4.5028     

Cumulative 0.6433     

Cronbach’s alpha 0.9067     
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3.5.5 Perceived usefulness 
 
Perceived usefulness was measured with three claims and the scale was also 7-point Likert scale 

(1 = strongly disagree, 7 = strongly agree). The claims and the results of the factor analysis can 

be found in Table 8. All the items loaded into one factor but also the item of purchase intention 

loaded into the same factor. Since purchase intention is an important dependent variable in this 

study and needs to be handled independently, it was not included in the factor.  

 

The values of communality and MSA of each item are extremely good (> 0.8) for the factor. 

Furthermore, the Cronbach’s alpha is very high (α = 0.9231). In conclusion, the items can be 

considered to measure the factor very well.  

 
Table 8. Factor analysis of perceived usefulness items 

Note: MSA = measure of sampling adequacy. 
 
 
The new factor was validated by randomly dividing the sample in two parts (50-50), and the 

factor analysis was conducted for both parts. The items loaded into one factor in both cases. In 

addition, the loadings for each item, as well as eigenvalues, were highly similar. As a result, all 

items were grouped into one factor and a variable named perceived usefulness was created.  

 
 
3.5.6 Purchase intention 
 
Purchase intention was measured with only one claim in the questionnaire and the scale was 

also from 1 (strongly disagree) to 7 (strongly agree). Since it was measured with one claim, it 

is called single-item factor. The claim and the results of the factor analysis are presented in 

Table 9. When evaluating the factor, one can see that both the communality and the MSA are 

rather good for purchase intention. 

 

Item Factor1 Communality MSA 

PU1 Using the chatbot enables me to accomplish my shopping tasks 
more quickly 0.7960 0.8463 0.8951 

PU2 Using the chatbot makes it easier for me to shop 0.7629 0.8265 0.8611 

PU3 Overall, I find the chatbot useful for my shopping activities 0.7241 0.8440 0.8444 

Eigenvalue 2.6045   

Cumulative 0.8682   

Cronbach’s alpha 0.9231   
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Table 9. Factor analysis of purchase intention item 

Note: MSA = measure of sampling adequacy. 
 
 
3.6 Data analysis methods 
 
To test the research model and the hypotheses, a confirmatory factor analysis was conducted in 

a software called SmartPLS 3. The approach used was partial least squares (PLS), which is 

especially appropriate for structural equation modeling (SEM) if the sample is small (Hwang, 

Malhotra, Kim, Tomiuk & Hong 2010; Wong 2013), like in this study. Chin (1998) 

recommends the minimum sample size to be ten times the items of the most complex variable. 

In this study, perceived privacy is the most complex with six items, and thus a sample of 60 

would already be appropriate. Thus, the sample of 104 is highly appropriate for PLS analysis. 

According to Metsämuuronen (2006, 651), SEM is also relevant in situations, where aim is to 

discover whether the empirical data supports the theory or not.  

 

The confirmatory factor analysis was conducted as follows. First, the composite reliabilities, 

average variance extracts (AVE) and discriminant validities were calculated in order to confirm 

the measurement model’s validity and reliability. These were conducted by using PLS 

Algorithm. The hypotheses were tested by using PLS Bootstrapping with 5000 subsamples, 

two-tailed t-test and 0.05 significance level, recommended by Chin (1998). The experiment 

was conducted by using the dummy variable created earlier and testing its direct effect on the 

perception of anthropomorphism and indirect effect on other variables. The results are 

presented in the following chapter.  

 
 
 
 
 
 
 

Item Factor1 Communality MSA 

PI1 I would purchase a product after I was using the chatbot 0.7785 0.7431 0.8589 

Eigenvalue N/A   

Cumulative N/A   

Cronbach’s alpha N/A   
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4 RESULTS 
 
 
This chapter presents and explains the results of the data analysis. First the statistics of the 

sample are discussed and the experimental group and the control group are compared. The 

descriptive statistics of the variables created in the previous chapter are also presented, along 

with the reliability and validity of the research design and the research model. After that, the 

pilot test is reconducted and it is discovered, whether the manipulation of the independent 

variable worked. Finally, the results of the hypotheses testing are presented.  

 
 
4.1 Sample statistics  
 
The figure below (Figure 3) visualizes the gender distribution of the sample of this study. Like 

mentioned, altogether 104 participants completed the questionnaire and from those 61 (58,65 

%) were females and 43 (41,35 %) were males. The similar kind of female-driven distribution 

can be seen in both test groups as well. The experimental group included 31 (64,58 %) females 

and 17 (35,42 %) males. The control group had 30 (53,57 %) females and 26 (46,43 %) males. 

It should also be noted, that the control group had eight more respondents than the experimental 

group.  

 

 
Figure 3. Gender distribution 

 
The age distribution of the sample is visualized in Figure 4. Most of the participants were 

between the ages of 15 and 29 (86,54 %), which is quite understandable, when the sample 

consists of students. Also, the test groups follow the same distribution, and in the experimental 

group 83,33 % of the participants were between the ages of 15 and 29, and in the control group 

the percentage is 89,29 %. For other age classes there were only a few observations.  
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Figure 4. Age distribution 
 
The statistics of the highest or current education level of the sample can be seen in Figure 5. 

Like one can see, the participants were mostly university students, and altogether 84 (80,87 %) 

reported that they currently study in a university. Luckily, there were also a good number of 

upper secondary school students, altogether 20 (19,23 %). The distribution is highly equal 

between the control group and the experimental group as well, but the higher number of 

respondents in the control group can be seen in the figure.  
 

 

Figure 5. Educational level distribution 

 
The online purchasing frequencies were also asked from the participants. The figure below 

(Figure 6) shows the distribution. Most of the participants, which is 80 (76,92 %), shop online 

few times a year or once a month. Thus, it can be concluded that most purchase online quite 

regularly and therefore, the sample can be considered appropriate for this study. When 

comparing the experimental group and the control group, one can see that the answers were 
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highly similar in both of the groups. 83,33 % of the experimental group purchase online once a 

month or less frequently. In the control group, 83,93 % of participants do online shopping once 

a month or less frequently.  

 

 

Figure 6. Online purchasing frequency distribution 

 
In addition, the participants were asked about their experience of using DCAs. The distribution 

is visualized in Figure 7. Almost half of the participants (48,08 %) considered themselves to be 

in the inexperienced side. Eleven respondents considered themselves neither experienced nor 

inexperienced and the rest (41,35 %) found themselves more experienced. In the group 

comparison, 47,92 % of the experimental group and 48,21 % of the control group considered 

themselves more inexperienced than experienced. 43,74 % of the experimental group and 39,28 

% of the control group answered to be on the more experienced side. Thus, both of the groups 

include both the experienced and the inexperienced participants rather equally.  

 

 

Figure 7. Experience of DCA usage distribution 
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It can be concluded that the groups are highly similar regarding the control variables. This 

increases the reliability of the experiment and the entire research.  

 
 
4.2 Reliability, validity and descriptive statistics 
 
In quantitative studies, it is highly important that the research design is reliable and valid in 

order to get acceptable results. According to Metsämuuronen (2006, 66), by ensuring the 

reliability and validity of the research design, the entire study can be considered as trustworthy 

as well. Therefore, the reliability and the validity of this study are evaluated next.  

 

Reliability means, that the measure used to measure the phenomenon or relationship, is 

consistent and the results are not coincidental (Creswell 2008, 169). Furthermore, reliability 

means, that the study should be repeatable and the results should be somewhat similar in each 

study (Hirsjärvi, Remes & Sajavaara 2005, 216). The repeatability of this study has been made 

possible by explaining each step and each decision carefully and transparently. In this study, 

the reliability was ensured in several other ways as well. First, the items in the online 

questionnaire were presented in random order for each participant. Therefore, the chances of 

participants to answer likewise to similar items was minimized. Also, the questionnaire was 

tested and adjusted before publishing the final version in order to avoid any misunderstandings 

that could lead to unreliable results. Another way of ensuring the reliability of the answers is to 

make the entire test procedure standardized for each participant (Creswell 2008, 169). This was 

also done in this research. All the loadings of the factor analysis, despite the one trust item, 

were positive and above the acceptable limit, which according to Wang and Benbasat (2005) is 

a sign of good reliability. In addition, the Cronbach’s alpha, that measures the internal 

consistency of the factors, was calculated for each variable. The alphas for each variable were 

above the acceptable limit (α > 0.6) and thus the variables can be considered reliable. One thing 

possibly lowering the reliability of this study is the relatively low sample size (Vilkka 2007, 

150). Therefore, with a better sample the results might be somewhat different.  

 

Validity means the ability of the study to measure what it is supposed to measure (Vilkka 2007, 

150). Metsämuuronen (2006, 66) divides validity into external and internal validity. External 

validity means that the results can be generalized. The results of this study can be generalized 

to the population of Finnish upper secondary school students and university students at least 

with some limitations. The students of the sample were from different parts of Finland, from 
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different age classes and from different educational levels. Thus, despite the rather small sample 

size, the distribution inside the sample is good. The internal validity consists of the evaluation 

of the concepts and whether they are in line with confirmed theory. The validity of this study 

is particularly ensured by using variables and items, which have been used in previous academic 

studies and which have been confirmed to be valid (Erätuuli et al. 1994, 106). The concepts are 

carefully chosen and based fully on theory, which ensures the content validity (Metsämuuronen 

2006, 117). Another way, how the validity of the research design has been ensured, is the 50-

50 random sample validation of the factors created in the factor analysis.  

 

In order to ensure the reliability and the validity of the measurement model, a few more tests 

were conducted. The table below (Table 10) includes the composite reliabilities, AVEs and 

discriminant validities of the variables and the dummy variable, which is named 

anthropomorphized DCA (EG). Moreover, the descriptive statistics (mean and standard 

deviation) are included as well. The results can be found for the experimental group only, since 

the scores for the control group were otherwise the same, except for the dummy values in the 

diagonal, which were reverse. For composite reliability, the recommended value is above 0.7, 

which indicates internal consistency reliability (Wong 2013).  AVE, which means the explained 

variance of a variable, should be above 0.5, as asserted by Fornell and Larcker (1981). AVE is 

used to analyze the convergent validity (Wong 2013). Finally, the diagonal values are square 

roots of AVE values and the scores indicate cross-correlations to the other variables. The scores 

are calculated by using Fornell-Larcker criterion. In order to have discriminant validity, the top 

values should exceed the values below and on the same line with them (Fornell et al. 1981). 

 

The composite reliability for each variable is extremely good, since all values are above 0.9. 

Thus, the variables can be considered reliable. AVEs are also at the acceptable level, since all 

values exceed 0.6. The discriminant validities of the variables are otherwise very good, except 

for the anthropomorphism and perceived social presence, which correlate strongly. The square 

root of AVE of anthropomorphism is slightly smaller than the one of perceived social presence. 

Therefore, the discriminant validity is not perfect. However, after checking the cross-loadings 

of the items of the variables, the items of anthropomorphism did not cross-load with the items 

of perceived social presence. Thus, the discriminant validity can be considered adequate for 

this study. To conclude, the research model can be confirmed to be reliable and valid for 

hypotheses testing. 
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Table 10. Descriptive statistics, composite reliabilities, AVEs and discriminant validities 

Variable CR AVE AN EG PP SP PU PI TR 

Anthropomorphism (AN) 0.937 0.749 0.866       

Anthropomorphized DCA (EG) 1.000 1.000 0.461 1.000      

Perceived privacy (PP) 0.962 0.807 -0.114 -0.122 0.898     

Perceived social presence (SP) 0.948 0.787 0.911 0.505 -0.081 0.887    

Perceived usefulness (PU) 0.952 0.868 0.449 0.045 -0.017 0.453 0.932   

Purchase intention (PI) 1.000 1.000 0.355 0.108 -0.010 0.364 0.681 1.000  

Trust (TR) 0.926 0.643 0.575 0.187 0.026 0.612 0.706 0.531 0.802 

Mean - - 4.17 0.46 3.63 3.71 4.40 4.10 4.04 

SD - - 1.35 0.50 1.56 1.45 1.48 1.50 1.74 

Note: EG = experimental group using the anthropomorphized disembodied conversational agent ; SD = standard deviation;  
CR = composite reliability; AVE = average variance extracted; diagonal scores are square roots of AVE. 
 
 
4.3 Manipulation check 
 
In this part, the pilot test is repeated with the final data. The test was otherwise identical, but 

now there were more participants and only two experiment groups. The goal was to test, if the 

manipulation of the independent value worked as supposed. One-Way ANOVA was used to 

conduct the test in StataSE 16.0.  

 

The results of the manipulation check are presented in Table 11. For all the three items, the 

differences between the experimental group and the control group are statistically significant. 

The differences can also be seen by looking at the mean values. For the experimental group, 

the means are above four, when the scale was 1-7 (strongly disagree - strongly agree) and four 

indicated the middle option (neither agree nor disagree). For the control group, the means are 

clearly below four. Therefore, it can be concluded, that the experimental group perceived the 

DCA more anthropomorphized than the control group. Thus, the manipulation worked well. 

However, it should be noted that the subsample sizes were not equal. The reason for the uneven 

number of respondents is, that there were a lot of unfinished questionnaires, which affected the 

equal placing into the two groups. Anyway, the difference is not that major and it should not 

have a significant effect on the results. 
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Table 11. Manipulation check results (One-Way ANOVA) 

Items Mean 
EG 

SD 
EG 

Mean 
CG 

SD 
CG F Prob > F 

AN2 The chatbot felt more humanlike than machine-
like 4.42 1.53 2.88 1.39 29.04 0.0000*** 

AN3 The chatbot felt more lifelike than artificial 4.35 1.58 3.02 1.42 20.65 0.0000*** 

AN5 The chatbot felt more sociable than unsociable 5.19 1.47 3.75 1.49 24.34 0.0000*** 

 DCA 1 DCA 4 

N = Subsample size 48 56 

Note: EG = experimental group; CG = control group; SD = standard deviation; F = F-ratio ; Prob = probability;  
DCA = disembodied conversational agent 
*** Significant at p-value < 0.001 
 
 
4.4 Hypotheses testing 
 
After confirming that the experimental group and the control group considered the 

anthropomorphism of the DCAs differently, the hypotheses were tested. The test was conducted 

separately for the experimental group and the control group by changing the dummy variable 

for each test. The results of the experimental group as a dummy variable are illustrated in Figure 

8. The results of the control group as a dummy variable are discussed later as well, but the 

detailed results are not included in this thesis, since the values were otherwise identical with 

the experimental group, but the direct effect of non-anthropomorphized DCA on 

anthropomorphism was negative, as well as all the indirect effects on other variables.  

 

 
Figure 8. PLS main structural model results 
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R-square (R2), which means the coefficient of determination, indicates how much of the 

variance of the variable each latent variable explains (Wong 2013). The R-squares of this model 

are presented in Table 12. When evaluating the R-squares, it can be concluded that the 

theoretical model applied is rather good for the hypotheses testing. R-square for perceived 

privacy is very low, only 1,3 %. However, for anthropomorphism, the anthropomorphized DCA 

explains 21,2 % of the variance, which is quite well. The model explains 83 % of the variance 

of perceived social presence, 38 % of the variance of trust, 49,9 % of the variance of perceived 

usefulness and 46,9 % of the variance of purchase intentions.  
 
Table 12. PLS R-squared results of the experimental group 

Variable R2 
Anthropomorphism (AN) 0.212 
Perceived social presence (SP) 0.830 
Perceived privacy (PP) 0.013 
Trust (TR) 0.380 
Perceived usefulness (PU) 0.499 
Purchase intentions (PI) 0.469 

Note: R2 = coefficient of determination. 
 

The direct and indirect effects, including path coefficients and the significances of the paths (t-

values and p-values), are presented in Table 13. Path coefficient measures the strength of the 

effect of one variable on the other variable and p-value indicates the significance of the 

relationship (Wong 2013). Similarly, t-values indicate the significance of the path, and with a 

significance level 0.05, the critical t-value is 1.96 (Wong 2013). 

The direct effects measured the hypotheses of this study, as well as the effect of the dummy 

variable on the perception of anthropomorphism. Despite not formally hypothesized, the effect 

of the anthropomorphized DCA on the perception of anthropomorphism was found to be 

positive and significant (β = 0.461, p < 0.001). For the control group, the results were the same 

but negative. Thus, the experimental group found the DCA more humanlike than the control 

group, which also indicates the success of the manipulation and the experiment. The path 

coefficient between anthropomorphism and perceived social presence is significant as well (β 

= 0.911, p < 0.001), which supports the first hypothesis of anthropomorphism affecting 

positively on perceived social presence. The second hypothesis is rejected, since the effect of 

anthropomorphism on perceived privacy is not significant. However, the non-significant impact 

was negative, like confirmed in the previous studies.  Perceived social presence was found to 
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have a very strong impact on trust (β = 0.618, p < 0.001), but perceived privacy does not have 

a significant path coefficient with trust. Thus, hypothesis three is supported and hypothesis four 

is rejected. However, it should be noted that the third dimension of trust, trust in integrity, was 

removed from the variable, which might have some influence on the results. Also, the fifth 

hypothesis of perceived social presence influencing perceived usefulness is rejected. Trust 

however has a positive and strong effect on perceived usefulness (β = 0.686, p < 0.001), thus 

supporting the sixth hypothesis. The results show, that trust has no effect on purchase intention, 

but perceived usefulness influences strongly on purchase intention (β = 0.610, p < 0.001). 

Therefore, the seventh hypothesis is rejected and the eighth hypothesis is supported.  

 
Table 13. PLS results of the experimental group 

Note: DCA = disembodied conversational agent 
*** Significant at p-value < 0.001 
** Significant at p-value < 0.01 
 

Hypothesis Direct effect Path coefficient 
(β) T-value P-value 

- Anthropomorphized DCA à Anthropomorphism 0.461 5.610 0.000*** 

H1 Anthropomorphism à Perceived social presence 0.911 56.644 0.000*** 

H2 Anthropomorphism à Perceived privacy -0.114 0.826 0.409 

H3 Perceived social presence à Trust 0.618 9.551 0.000*** 

H4 Perceived privacy à Trust 0.076 0.801 0.423 

H5 Perceived social presence à Perceived usefulness 0.033 0.323 0.747 

H6 Trust à Perceived usefulness 0.686 8.127 0.000*** 

H7 Trust à Purchase intention 0.101 0.983 0.329 

H8 Perceived usefulness à Purchase intention 0.610 6.334 0.000*** 

 Indirect effect Path coefficient 
(β) T-value P-value 

- Anthropomorphized DCA à Perceived privacy -0.053 0.801 0.423 

- Anthropomorphized DCA à Perceived social presence 0.420 5.561 0.000*** 

- Anthropomorphized DCA à Perceived usefulness 0.189 3.981 0.000*** 

- Anthropomorphized DCA à Purchase intention 0.141 3.447 0.001** 

- Anthropomorphized DCA à Trust 0.255 4.775 0.000*** 

- Anthropomorphism à Perceived usefulness 0.410 5.515 0.000*** 

- Anthropomorphism à Purchase intention 0.306 5.014 0.000*** 

- Anthropomorphism à Trust 0.554 9.091 0.000*** 

- Perceived privacy à Perceived usefulness 0.052 0.790 0.429 

- Perceived privacy à Purchase intention 0.040 0.790 0.429 

- Perceived social presence à Perceived usefulness 0.424 5.602 0.000*** 

- Perceived social presence à Purchase intention 0.341 5.204 0.000*** 
- Trust à Purchase intention 0.418 4.890 0.000*** 
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In addition to the direct effects measuring the hypotheses, also the indirect effects were 

calculated to see whether there are some variables that mediate the effects between the other 

variables. First of all, anthropomorphism has a strong positive indirect effect on perceived 

usefulness (β = 0.410, p < 0.001), trust (β = 0.554, p < 0.001) and purchase intention (β = 0.306, 

p < 0.001). These results indicate that most probably perceived social presence is the mediator 

between anthropomorphism and the other variables. The anthropomorphized DCA was also 

found to have indirect effect on perceived social presence (β = 0.420, p < 0.001), perceived 

usefulness (β = 0.189, p < 0.001),  trust (β = 0.255, p < 0.001) and purchase intentions (β = 

0.141, p < 0.01). However, the anthropomorphized DCA does not affect the perceived privacy 

indirectly. Perceived privacy does not have any indirect effect on any of the variables, but 

perceived social presence influences indirectly on both perceived usefulness (β = 0.424, p < 

0.001), and purchase intentions (β = 0.341, p < 0.001). Thus, trust acts as a mediator between 

perceived social presence and perceived usefulness, and perceived usefulness potentially acts 

as a mediator between perceived social presence and purchase intention. Finally, trust did not 

have a direct effect on purchase intention, but it affects indirectly through perceived usefulness 

(β = 0.418, p < 0.001).  

 

Table 14 summarizes the results of the hypotheses testing. To conclude, half of the hypotheses 

were supported and the other half was rejected. However, the study can be considered 

successful, since there was found to be a positive and significant relationship between the 

anthropomorphized DCA and anthropomorphism, which in turn was found to affected purchase 

intention indirectly. The results are further discussed in the next chapter. 
 
Table 14. Summary of the results 

Hypothesis Result 

H1: Anthropomorphizing a DCA has a positive effect on customer’s perception of social presence Supported 

H2: Anthropomorphizing a DCA affects negatively on customer’s perception of privacy Rejected 

H3: High perceived social presence has a positive effect on customer’s trust in a DCA Supported 

H4: High perceived privacy affects positively on customer’s trust in a DCA Rejected 

H5: High perceived social presence affects positively on customer’s perception of the usefulness of a DCA Rejected 

H6: Trust in a DCA affects positively on customer’s perception of the usefulness of a DCA Supported 

H7: Trust in a DCA has a positive effect on customer’s online purchase intention Rejected 

H8: Perceived usefulness of a DCA affects positively on customer’s online purchase intention Supported 
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5 DISCUSSION AND CONCLUSIONS 
 
 
The aim of this study was to deepen the knowledge of human-machine interaction by 

discovering what is the role of anthropomorphism of disembodied conversational agents on 

purchase intentions on e-commerce.  In the theoretical part, the findings of relevant academic 

studies were presented and discussed from the viewpoint of this study. In the empirical part, 

the hypotheses based on the previous research were tested. The final chapter of this thesis 

discusses the results of the hypotheses testing and reflects the findings on the existing theory. 

First, the research questions are answered. Second, the contribution to the theory is discussed 

along with the implications for people working in marketing and online business. Finally, the 

limitations of the study are covered and future research recommendations, that have arisen from 

the results of this thesis, are suggested.  

 
 
5.1 Theoretical contributions 
 
Like discussed in the introduction of this thesis, online businesses have severe challenges in 

growing their business in the highly competitive markets. One major thing influencing the poor 

growth is the lack of proper online customer service, which also affects negatively on sales. 

However, different kinds of conversational agents have come to replace humans and they are 

designed to provide superior online customer service with less costs. Despite the superiority on 

the paper, conversational agents have not been harnessed for established use because of the 

perceived unreliability and the lack of human sensitivity of the agents. Humanizing these 

conversational agents, also called anthropomorphism, has been found to decrease the negative 

associations that customers have towards automated agents. Nevertheless, there were no 

academic studies and no existing theory regarding the role of anthropomorphism of 

conversational agents on purchase intentions, which are commonly used to estimate future 

sales. This provided a unique theoretical research gap, which was eventually studied with five 

research questions.  

 

The research questions were investigated with quantitative methods, using experimental 

research design and an online survey. Altogether 104 students answered the survey and by 

analyzing the survey data, the answers were found to the research questions. Next, the sub-

questions are individually answered and finally, the main research questions is addressed.  

 



 

 

55 
 

Sub-question 1: Does anthropomorphism of a DCA have an effect on the perception of the 

social presence of the agent and the perceived privacy? 

 
What was formally not hypothesized in this study, was the effect of anthropomorphized DCA 

on the perceived anthropomorphism, since that relationship was only used to separate the 

experimental group and the control group. However, when analyzing the results of the 

experiment, the experimental group testing the anthropomorphized DCA considered the agent 

as more humanlike than the control group testing the more machine-like DCA. As a matter of 

fact, the control group considered the DCA to negatively affect the perception of 

anthropomorphism. Thus, it could be concluded that the chosen level of anthropomorphism was 

successful and the chosen style of language, profile picture and name were in balance with the 

expectations of the participants, like recommended by Duffy (2002).  

 

Despite the diverse opinions regarding the relationship between anthropomorphism and 

perceived social presence, it was hypothesized, that anthropomorphism of a DCA increases the 

perceived social presence. Like hypothesized, anthropomorphism of a DCA was found to affect 

positively on the perceived social presence of the agent. Therefore, by adding humanlike cues 

on the agent the customer senses for instance more human sensitivity and sociability, which are 

normally considered to be lacking on e-commerce. This is in line with the studies of for instance 

Lu et al. (2016) and Seeger et al. (2017). The results however contradict with the findings of 

Araujo (2018), claiming that perceived social presence is not affected by the use of a humanlike 

DCA or a non-humanlike DCA. In addition, Araujo (2018) argues, that the influence only exists 

if the anthropomorphized DCA is introduced as an intelligent agent. In this study, the DCAs of 

the experiment were not introduced as certain types of agents, but it was left for the user to 

judge, whether the DCA was more like a human or a machine. The results of this study also 

contradict to some extent with the findings of Nowak et al. (2001), claiming that either no 

profile picture at all or a highly anthropomorphized picture increases the perception of social 

presence. The anthropomorphized DCA of this study had a static animated profile picture, and 

thus was something in between the limits of Nowak et al. (2001). However, it is hard to tell, 

whether the combination of the language, the picture and the name influenced the perception, 

or some of them individually. According to the pilot test, there were no significant differences 

between the cues. 
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Like discussed in the theoretical part, the academic literature is missing studies regarding the 

relationship between anthropomorphism of DCAs and perceived privacy. In this study, the 

anthropomorphism was not found to impact perceived privacy enough to make any major 

arguments. However, the slight impact that there was, was negative, which was also argued by 

for instance Puzakova et al. (2013). The reason for the non-significant relationship could lie in 

the DCAs that were used in the experiment. As the DCAs did not really ask many personal 

questions and the participants did not actually have to share their authentic personal 

information, it is possible, that the privacy concerns have been overlooked. However, like 

widely discussed in academic studies, the lack of perceived privacy has a major negative effect 

on the growth of e-commerce (Udo 2001; Liu et al. 2005; Van Dyke et al. 2007). Therefore, 

this relationship needs a lot of attention in order to find the balance between the perceived 

privacy and the humanlike cues increasing the acquired social feeling. 

 
 
Sub-question 2: Do perception of social presence of a DCA and perceived privacy affect 

consumer’s trust towards the agent? 

 
The previous findings in trust research argue, that trust consists of three dimensions, which are 

trust in benevolence, trust in competence and trust in integrity (Mayer 1995; Cheung et al. 2001; 

Gefen 2002; McKnight et al. 2002; Oliveira et al. 2017). In the empirical part of this study, trust 

in integrity was found to dissociate from the other dimensions, and thus was left out from the 

final analysis. Therefore, the trust in a DCA was finally measured with the two remaining 

dimensions. Trust in competence asks, how the expertise and the skills of the DCA can satisfy 

the needs of the customer and  trust in benevolence asks, how caring the DCA is according to 

the customer. Despite leaving the third dimension out of the analysis, this study confirms the 

previous findings by Komiak and Benbasat (2004) and Wang et al. (2005) that the 

dimensionality exists in the relationship between a human and a technology. 

 

Perceived social presence was found to increase customer’s trust in the DCA, which is in 

accordance with the findings of Schuetzler, Grimes, Giboney and Nunamaker (2018). 

Moreover, similar results have been found with recommendation agents (Hess et al. 2009; Qiu 

et al. 2009). However, the argument made by Gefen et al. (2004) about perceived social 

presence not affecting trust in competence is disagreed, since the results of this study suggest 

that both trust in competence and trust in benevolence are positively affected. The results 

emphasize the importance of adding social cues on e-commerce, since in this study, perceived 
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social presence is the only factor significantly and directly influencing trust. Trust on the other 

hand is one of the key factors in the growth of e-commerce, as asserted by for instance 

McKnight et al. (2002), Mukherjee et al. (2007) and Oliveira et al. (2017).  

 

In trust formation, perceived privacy was not found to have a significant impact, which 

contradicts with most studies in the academic field (Chen et al. 2003; Lauer et al. 2007). In the 

experiment, the care of customer’s privacy was mostly communicated with a short privacy 

policy statement, like recommended by Pan et al. (2006). The argument of Milne et al. (2004) 

regarding only the existence of the statement increasing trust was also disagreed. Since the 

previous studies so strongly argue about the strong and positive relationship between perceived 

privacy and trust, this study can be considered as failed to that extent, since not being able to 

confirm the hypothesis.  

 
 
Sub-question 3: Do perceived social presence of a DCA and trust towards a DCA influence the 

perceived usefulness of the agent? 

 
Perceived social presence was not found to influence perceived usefulness of the DCA. 

Therefore, it could be concluded that the warm social feeling of the DCA is not conveyed to 

the actual purchasing activity and does not increase the experienced effectiveness of the 

customer. As discussed in the theory chapter, there are no existing scientific writings of this 

relationship with conversational agents. In a more wider context, in human-robot interaction, 

the relationship is positive and significant (Shin et al. 2011). The positive relationship has been 

confirmed with websites as well (Hassanein et al. 2005). However, it was interesting, that 

perceived social presence was found to have a significant and positive impact on perceived 

usefulness indirectly via trust. Also, anthropomorphism was found to have an indirect effect on 

the perceived usefulness, like argued by Rietz et al. (2019). As noticed in the theoretical 

discussion, as well as in the empirical testing, anthropomorphism and social presence have 

many similar characteristics and they tend to easily merge into each other.  

 

As just mentioned, trust was found to have a positive direct effect on the perceived usefulness 

of the DCA. The same relationship has been found with recommendation agents (Wang et al. 

2005; Qiu et al. 2009) and recommendation systems (Abdurahman Baizal et al. 2016). 

According to these results, it can be argued that the expertise of the DCA, as well as the ability 

and the willingness of the DCA to consider the customer’s needs and interests, increases 
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perceived usefulness. The findings also confirm the integration of technology acceptance model 

(TAM) and trust, first developed by Gefen, Karahanna and Straub (2003). 

 

Sub-question 4: Do trust towards a DCA and perceived usefulness of a DCA have an impact 

on the formation of purchase intention? 

 
Despite the strong evidence that trust affects positively on purchase intention (Van der Heijden 

et al. 2003; Pavlou 2003), the evidence was lacking in the research field of conversational 

agents. Nevertheless, in recommendation agents and other kind of virtual assistants, the 

relationship has been well confirmed (Wang et al. 2005; Komiak et al. 2006; Keeling et al. 

2010; Dabholkar et al. 2012). In this study, the trust was found not to affect purchase intentions 

directly. The study by Chung et al. (2018) argues, that in order to create trust, that would further 

increase purchase intentions, the answers of the DCA should be clear, relevant and precise. 

Therefore, the results could be different with a more developed AI -based DCA than with the 

DCAs used in this study.  

 

On the contrary, perceived usefulness of the DCA did have a positive direct effect on purchase 

intention, like argued by for instance Wang et al. (2004) and Kowatsch et al. (2010). Thus, it 

could be concluded that it is highly important to make the conversational agent as convenient 

to use as possible and as efficient as possible in order to make it affect future sales.  

 
 
The main research question: Does anthropomorphism of a DCA affect consumer’s purchase 

intention on e-commerce? 

 
In the empirical study, both the anthropomorphized DCA and anthropomorphism were found 

to indirectly affect purchase intention. The mediators in the relationship are perceived social 

presence, trust and perceived usefulness, that have positive relationships with each other like 

discussed with the sub-questions. Thus, the conclusion can be drawn, that anthropomorphism 

of a DCA increases perceived social presence, which for its part positively influences trust. 

Trust in the DCA increases perceived usefulness of the DCA and that increases customer’s 

purchase intention.  

 

The major theoretical contribution of this study is the finding of how the anthropomorphism of 

DCAs increases purchase intentions. Before this study, there was no academic research about 
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this particular relationship. As asserted by Weisberger et al. (2011), perception of social 

presence increases purchase intentions, and as noticed in this study, anthropomorphism is a 

major influencing factor on the perceived social presence. These findings emphasize the 

importance of investing in humanlike cues and social cues on conversational agents and e-

commerce platforms. Another contribution is the significance of trust, which is acknowledged 

in previous studies as well. In the findings of this study, the major role of trust is particularly 

observable, since without it the anthropomorphism and the perceived social presence might not 

have that big of an effect, or effect at all, on purchase intention.  

 
 
5.2 Managerial implications 
 
One aim of this study was to provide managers and marketers of online businesses new 

information regarding AI -based technologies, especially DCAs, and their utilization in 

increasing sales. This study provides several implications for marketing managers, who are 

considering to improve their online customer service with automated agents. This study covered 

many research areas, that had not been yet studied with disembodied conversational agents.  

 

The first implication is, that managers should understand what the differences between online 

and offline commerce are and how the differences affect customers. Especially, the lack of 

human-contact and human-sensitivity on e-commerce are critical issues for many potential 

customers. Thus, like confirmed in this thesis, anthropomorphism should be harnessed to 

support the automated online customer service platforms to increase purchase intentions. 

Another aspect pointed out in this thesis is, that the level of anthropomorphism should be 

considered according to the situation. In this study, a rather good level of anthropomorphism 

for DCAs of e-commerce selling sports clothing was found, but the level might not be the most 

optimal for other online businesses. When developing new platforms and customer service 

touchpoints, managers need to keep their customers and customers’ preferences in mind.  

 

Another implication is, that all the antecedents of purchase intention should be carefully 

considered. Anthropomorphism affects purchase intentions through a web of other important 

issues, such as perceived social presence, trust and perceived usefulness. If all these aspects are 

not ensured, the effect is probably not as positive. Managers should understand, that in online 

commerce, several issues are linked to each other and overlooking some aspects can severely 

affect the final result. In a more concrete level, managers should know, that by increasing 
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anthropomorphism of the DCAs customers perceive higher social presence, which increases 

trust. Trust for its part increases perceived usefulness, which eventually increases purchase 

intentions.  

 
 
5.3 Limitations of the study 
 
Despite the rather good results of this study, there are some limitations with the generalizability 

of the results. First of all, the sample size what somewhat small and mostly consisted of 

university students. Therefore, the results cannot be generalized to the upper secondary school 

students as well as they can be generalized to university students. In addition, the students were 

Finnish students and hence, the worldwide generalization of the findings is not really possible. 

However, this study can be seen as an example of future studies regarding the same issues.  

 
Another limitation considers the DCAs used in the experiment. Due to the limited resources, a 

non-AI-based DCA was used to test the differences between the experimental and the control 

group. This decision also affected the adaptability and the independent answering of the DCA. 

By using a proper self-directing DCA, a more interactive conversation between the participant 

and the DCA could have been achieved. This could have caused different kind of answers in 

the survey as well. Furthermore, the DCA was not embedded on an e-commerce site, but was 

a separate platform. This could have affected the participants view on the authenticity of the 

experiment, since the environment was not an authentic e-commerce site.  

 
The third limitation is about the experiment as well. The DCAs of the experiment provided 

online customer support for purchasing Adidas sports shoes. Adidas is a brand, that is most 

probably familiar to everyone and everyone has an opinion about the brand, either negative or 

positive. Thus, the results cannot be generalized as such to other products or brands. With a 

more unknown brand or with a different product, the findings could differ.  

 
 
5.4 Future research 
 
This study has identified several research gaps that could be studied more deeply in the future. 

Like mentioned in the theoretical part several times, the academic field is lacking studies of 

specifically DCAs. Thus, the anthropomorphism, perceived social presence, perceived privacy, 

trust, perceived usefulness and purchase intention could be further studied in the context of 

DCAs of e-commerce. Particularly, the impact of different anthropomorphic cues on the other 
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variables would provide new and valuable information. Moreover, the three dimensions of trust 

and possibly their different relationships to other variables of this study would be intriguing to 

better understand. Already in this thesis, it was found that there were differences on how the 

participants considered the trust dimensions. Since the use of this kind of technologies is the 

future of online business, the detailed knowledge should be deepened. Furthermore, DCAs or 

chatbots, are probably the most effortless types of AI -based agents to implement compared to 

highly complex embodied agents or voice-activated virtual assistants. Thus, these need to be 

investigated more in order to make it easy for managers to utilize them.   

 

The other recommendations derive from the delimitations and the limitations of the thesis. This 

study could be repeated with a bigger and different sample, such as working people, that most 

likely have more money to spend on e-commerce. This could either support the results of this 

study or give new information that considers a bigger population. In addition, it would be 

interesting to see if the results would be similar in other countries. One major future research 

recommendation is to conduct the study with a real AI -based agent that is embedded in some 

company’s real e-commerce website. This would potentially give more reliable results, because 

the participants could actually sense the e-commerce environment and the possible advantages 

or disadvantages of the agent. Moreover, the AI could make the agent provide more 

personalized service and better sales expertise. Also, this study could be recreated with 

embodied conversational agents, virtual assistants and other types of automated agents with 

slight modifications. Finally, conducting the experiment with a more unknow brand or with a 

different product category, or for instance services, would give interesting information about 

the generalizability of the results of this study as well.  
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APPENDICES 
 

 
Appendix 1. Pilot test version of DCA 1 

   
 
 
 
Appendix 2. Pilot test version of DCA 2 
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Appendix 3. Pilot test version of DCA 3 

   
 

 
Appendix 4. Pilot test version of DCA 4 
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Appendix 5. Measurement items 

 
Variable Item Adapted from 
Anthropomorphism AN1 The chatbot felt more natural than fake 

AN2 The chatbot felt more humanlike than machine-like 
AN3 The chatbot felt more lifelike than artificial 
AN4 The chatbot felt more friendly than unfriendly 
AN5 The chatbot felt more sociable than unsociable 
 

Bartneck, Kulić, Croft  
& Zoghbi (2009); 
Salem, Eyssel, 
Rohlfing,Kopp & 
Joublin (2013) 

Perceived social 
presence 

SP1 I felt a sense of human contact in the chatbot 
SP2 I felt a sense of personalness in the chatbot 
SP3 I felt a sense of sociability in the chatbot 
SP4 I felt a sense of human warmth in the chatbot 
SP5 I felt a sense of human sensitivity in the chatbot 
 

Gefen & Straub (2003) 

Perceived privacy PP1 I am concerned that the chatbot collects too much personal information from me 
PP2 I am concerned that the chatbot will use my personal information for other 
purposes without my authorization 
PP3 I am concerned that the chatbot will share my personal information with other 
entities without my authorization. 
PP4 I am concerned that unauthorized persons (i.e. hackers) have access to my 
personal information 
PP5 I am concerned about the privacy of my personal information during a 
transaction 
PP6 I am concerned that the chatbot will sell my personal information to others 
without my permission 
 

Ponte et al. (2015) 

Trust TC1 This chatbot is like a real expert in assessing shoes 
TC2 This chatbot has the expertise to understand my needs and preferences about 
shoes 
TC3 This chatbot has the ability to understand my needs and preferences about shoes 
TC4 This chatbot has good knowledge about shoes 
TC5 This chatbot considers my needs and all the important attributes of shoes 
 
TB1 This chatbot puts my interests first 
TB2 This chatbot keeps my interests in mind 
TB3 This chatbot wants to understand my needs and preferences 
 
TI1 This chatbot provides objective product recommendations 
TI2 This chatbot is honest 
TI3 I consider this chatbot to possess integrity 
 

Wang & Benbasat 
(2005) 

Perceived 
usefulness 

PU1 Using the chatbot enables me to accomplish my shopping tasks more quickly 
PU2 Using the chatbot makes it easier for me to shop 
PU3 Overall, I find the chatbot useful for my shopping activities 
 

Klopping & McKinney 
(2004) 

Purchase Intention PI1 I would purchase a product after I was using the chatbot Kowatsch et al. (2010) 

Note: Some words are changed to used known synonyms from the original versions to ensure the understanding of the items 
in the questionnaire. 
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Appendix 6. The final versions of DCA 1 and DCA 4 
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Appendix 7. Questionnaire 

 
Dear participant,  
    
This is a questionnaire about chatbots, that provide customer online support for online purchasing. The answers are in great significance for 
my master's thesis.    
    
1) First, you are taken to explore a simple chatbot   
2) Second, you get to answer questions related to the chatbot   
    
    
The questionnaire takes approximately 5 minutes to complete and all answers will be handled anonymously.   
    
Thank you in advance! Your answers are highly appreciated.  
 
 
 
DCA1  
Now, imagine that you are in Adidas web store and you are looking for new sports shoes with the help of a chatbot. The conversation takes 
approximately one minute and the data of the chatbot conversations will not be used or analyzed in any way.   
 
  
Please, click the link below to open the chatbot in a new tab. Return back to this tab to answer the questionnaire about the chatbot 
once you have finished the conversation.     
https://landbot.io/u/H-353364-IB51PNBHB5243XEU/index.html   
    
      
(Please note, that this survey is not a collaboration with Adidas and the chatbot is by no means linked with Adidas. The chatbot is created 
only for this particular study.)   
    
  
 
DCA4   
Now, imagine that you are in Adidas web store and you are looking for new sports shoes with the help of a chatbot. The conversation takes 
approximately one minute and the data of the chatbot conversations will not be used or analyzed in any way.    
Please, click the link below to open the chatbot in a new tab. Return back to this tab to answer the questionnaire about the chatbot 
once you have finished the conversation.       
https://landbot.io/u/H-372412-K8A8TCIUO07LCQ3Q/index.html   
    
    
(Please note, that this survey is not a collaboration with Adidas and the chatbot is by no means linked with Adidas. The chatbot is created 
only for this particular study.)   
 
 
 
 
Q1 Answer the following statements about the chatbot: 
 

 Strongly 
disagree (1) 

Disagree 
(2) 

Somewhat 
disagree (3) 

Neither 
agree nor 
disagree 

(4) 

Somewhat 
agree (5) Agree (6) Strongly 

agree (7) 

The chatbot felt more 
humanlike than machine-

like (1)  o  o  o  o  o  o  o  

I felt a sense of human 
contact in the chatbot (2)  o  o  o  o  o  o  o  

I am concerned that the 
chatbot collects too much 
personal information from 

me (3)  
o  o  o  o  o  o  o  

This chatbot has good 
knowledge about shoes (4)  o  o  o  o  o  o  o  

Using the chatbot makes it 
easier for me to shop (5)  o  o  o  o  o  o  o  

 



 

 

90 
 

 
Q2 Answer the following statements about the chatbot: 
 

 Strongly 
disagree (1) 

Disagree 
(2) 

Somewhat 
disagree (3) 

Neither 
agree nor 

disagree (4) 

Somewhat 
agree (5) Agree (6) Strongly 

agree (7) 

I felt a sense of 
personalness in the chatbot 

(1)  o  o  o  o  o  o  o  

I am concerned that the 
chatbot will share my 

personal information with 
other entities without my 

authorization (2)  
o  o  o  o  o  o  o  

The chatbot felt more 
natural than fake (3)  o  o  o  o  o  o  o  

This chatbot keeps my 
interests in mind (4)  o  o  o  o  o  o  o  

 
 
Q3 Answer the following statements about the chatbot: 
 

 Strongly 
disagree (1) 

Disagree 
(2) 

Somewhat 
disagree (3) 

Neither 
agree nor 

disagree (4) 

Somewhat 
agree (5) Agree (6) Strongly 

agree (7) 

I am concerned that the 
chatbot will use my 

personal information for 
other purposes without my 

authorization (1)  
o  o  o  o  o  o  o  

The chatbot felt more 
lifelike than artificial (2)  o  o  o  o  o  o  o  

I felt a sense of sociability 
in the chatbot (3)  o  o  o  o  o  o  o  

This chatbot has the 
expertise to understand my 

needs and preferences 
about shoes (4)  

o  o  o  o  o  o  o  

 
 
Q4 Answer the following statements about the chatbot: 
 

 Strongly 
disagree (1) 

Disagree 
(2) 

Somewhat 
disagree (3) 

Neither 
agree nor 

disagree (4) 

Somewhat 
agree (5) Agree (6) Strongly 

agree (7) 

This chatbot is like a real 
expert in assessing shoes 

(1)  o  o  o  o  o  o  o  

The chatbot felt more 
friendly than unfriendly (2)  o  o  o  o  o  o  o  

I am concerned that 
unauthorized persons (i.e. 

hackers) have access to my 
personal information (3)  

o  o  o  o  o  o  o  

This chatbot puts my 
interests first (4)  o  o  o  o  o  o  o  
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Q5 Answer the following statements about the chatbot: 
 

 
Strongly 
disagree 

(1) 
Disagree (2) Somewhat 

disagree (3) 

Neither 
agree nor 

disagree (4) 

Somewhat 
agree (5) Agree (6) Strongly 

agree (7) 

This chatbot wants to 
understand my needs and 

preferences (1)  o  o  o  o  o  o  o  

I felt a sense of human 
warmth in the chatbot (2)  o  o  o  o  o  o  o  

This chatbot provides 
objective product 

recommendations (3)  o  o  o  o  o  o  o  

Using the chatbot enables 
me to accomplish my 
shopping tasks more 

quickly (4)  
o  o  o  o  o  o  o  

I would purchase a product 
after I was using the 

chatbot (5)  o  o  o  o  o  o  o  

 
 
 
Q6 Answer the following statements about the chatbot: 
 

 
Strongly 
disagree 

(1) 
Disagree (2) Somewhat 

disagree (3) 

Neither 
agree nor 

disagree (4) 

Somewhat 
agree (5) Agree (6) Strongly 

agree (7) 

This chatbot is honest (1)  o  o  o  o  o  o  o  

I am concerned about the 
privacy of my personal 
information during a 

transaction (2)  
o  o  o  o  o  o  o  

This chatbot considers my 
needs and all the 

important attributes of 
shoes (3)  

o  o  o  o  o  o  o  

The chatbot felt more 
sociable than unsociable 

(4)  o  o  o  o  o  o  o  
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Q7 Answer the following statements about the chatbot: 
 

 
Strongly 
disagree 

(1) 
Disagree (2) Somewhat 

disagree (3) 

Neither 
agree nor 

disagree (4) 

Somewhat 
agree (5) Agree (6) Strongly 

agree (7) 

Overall, I find the chatbot 
useful for my shopping 

activities (1)  o  o  o  o  o  o  o  

I consider this chatbot to 
possess integrity (integrity 

= rehellisyys, 
lahjomattomuus) (2)  

o  o  o  o  o  o  o  

I felt a sense of human 
sensitivity in the chatbot 

(3)  o  o  o  o  o  o  o  

This chatbot has the ability 
to understand my needs 
and preferences about 

shoes (4)  
o  o  o  o  o  o  o  

I am concerned that the 
chatbot will sell my 

personal information to 
others without my 

permission (5)  
o  o  o  o  o  o  o  

 
 
 
Q8 Gender 

o Male  (1)  

o Female  (2)  
 
 
Q9 Age 

o 15-19 years  (1)  

o 20-24 years  (2)  

o 25-29 years  (3)  

o 30-34 years  (4)  

o 35-39 years  (5)  

o 40-44 years  (6)  

o 45-49 years  (7)  

o +50 years  (8)  
 
 
Q10 Highest educational level (current studies or graduated) 

o High school / Upper secondary school  (1)  

o Lower university degree (Bachelor's degree)  (2)  

o Upper university degree (Master's degree)  (3)  

o Licentiate / Doctoral degree  (4)  
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Q11 How often do you purchase online? 

o Never  (1)  

o Once a year  (2)  

o Few times a year  (3)  

o Once a month  (4)  

o 2-3 times a month  (5)  

o Once a week  (6)  

o 2-3 times a week  (7)  
 
 
 
Q12 How would you describe your experience in using chatbots? 

o Extremely inexperienced  (1)  

o Moderately inexperienced  (2)  

o Slightly inexperienced  (3)  

o Neither experienced nor inexperienced  (4)  

o Slightly experienced  (5)  

o Moderately experienced  (6)  

o Extremely experienced  (7)  
 
 
Q13 In case you participate in the Introduction to Digital Marketing at LUT University and want to gain extra points for the course 
evaluation, please insert your student ID number here. Note, that the student ID is only used for allocating extra course points, it is not used 
in the data analysis or for any other purposes. 

________________________________________________________________ 

 

 

 

 


