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Abstract: Nowadays, blockchain applications appear as a new technology 
which disrupts traditional centralised authorities. Even though this technology 
has huge potential and receives increasing investments, researches are mostly 
limited to bitcoin, and they are limited. With subjective knowledge about 
blockchain and individual trust, this study attempts to focus on the technology 
acceptance model in order to understand the dynamics behind its use by 
individuals. A quantitative research study was conducted with 94 users of 
Save-Ideas.com, which is a blockchain-based website, and the results were 
analysed by Partial Least Squares Structural Equation Modelling (PLS-SEM). 
The findings indicate that individuals with knowledge of blockchain 
technology will have greater trust in these websites and will perceive these 
websites as more useful. Then, people will be more likely to accept the 
website. 
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1 Introduction 

In today’s digitalised world, new methods are needed to regulate and control contracts, 
transactions, and records. One way to meet this need is blockchain, which records the 
transactions in a verifiable and permanent way, based on its open distributed ledger 
(Iansiti and Lakhani, 2017). Owing this nature, blockchain records are immutable and 
transparent, providing confidence to its users. For this reason, blockchain technology 
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expected to revolutionise various industries beyond finance, even though blockchain 
technology was first recognised when used with cryptocurrencies, such as Bitcoin 
(Underwood, 2016). Blockchain technology deserves investment as it has huge potential 
to grow entirely new disruptive businesses (Morkunas et al., 2019). Indeed, countries 
heavily invest in blockchain technology. 550 million dollars of investments in blockchain 
related start-up companies was boosted in 2016. This exceeded 4 billion dollars in 2018 
(Statista, 2018). Moreover, blockchain technologies are useful in achieving United 
Nations Sustainability Development Goals (Hughes et al., 2019b). 

The dramatic increase in blockchain investments and blockchain technology’s 
potential in the global economy necessitates an investigation about its acceptance with 
individuals in order to predict the return on these investments. One of the most 
acknowledged tools in understanding the social mechanisms of technology adoption is 
the Technology Acceptance Model (TAM) (Folkinshteyn and Lennon, 2016). Thus, this 
study tries to understand a blockchain-based website by applying TAM. 

2 TAM constructs and subjective knowledge about blockchain 

The TAM is an information systems theory which attempts to explain how individuals 
adopt and use a technology (Choi and Ji, 2015). It has been developed from the theory of 
reasoned action, which is used to estimate human behaviour (Ajzen and Fishbein, 1980) 
by defining two new constructs, Perceived Usefulness (PU) and Perceived Ease of Use 
(PEOU). While PU means “the degree to which a person believes that using a particular 
system would enhance his or her job performance,” PEOU refers to “the degree to which 
a person believes that using a particular system would be free of effort” (Davis, 1989, 
p.320). The TAM model has been criticised for not providing applicable guidance for 
organisations (Lee et al., 2003). Although the TAM2 and TAM3 models offer a deeper 
understanding of the technology acceptance constructs, the models are still not fully 
capable of explaining how usage intention is determined for various technological 
innovations. For this reason, extended models have been proposed with different 
variables in various industries (Featherman and Pavlou, 2003; Folkinshteyn and Lennon, 
2016; Panagiotopoulos and Dimitrakopoulos, 2018; Venkatesh and Morris, 2000). This 
study adds two more constructs to the main model: subjective knowledge about 
blockchain and individual trust. Since this study considers a website as previous research 
suggests including trust in technology acceptance (Gefen et al., 2003). Lastly, this study 
examines the role of socioeconomic characteristics of individuals in behavioural 
intention and actual usage. Since blockchain applications are verifiable and can be 
downloadable by anyone to track the origins of transactions, the system is reliable 
(Folkinshteyn and Lennon, 2016). Individuals who know about the blockchain system 
may trust more and they may perceive more the usefulness of a website implementing 
this technology. So, as the main contributions of the study are on these dimensions, other 
external variables and perceived ease of use are not considered in testing the model and 
remain as propositions in the conceptual model as indicated in Figure 1.  
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Figure 1 Conceptual model developed based on the extant literature 

Basic Technology Acceptance Model 
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 Note: *Dashed lines represent the constructs and the propositions which are not 

included in model testing. 

3 Background information about Save Ideas 

Blockchain technology applications go beyond the finance industry by creating value in 
various industries (Hughes et al., 2019a). Since Bitcoin is the most discussed application 
of blockchain technology (Morkunas et al., 2019), other applications need to be 
examined further in order to fill the gap in the extant literature. So, a blockchain-based 
website, Save-Ideas.com was preferred to test the model of this study.  

Save-Ideas.com (n.d.) founded in Australia, uses the technology to protect uploaded 
ideas by providing a digital Time Stamp Certificate® to certify the time and the 
originality of submitted ideas in order to prove rightful ownership of intellectual 
property. When we think about the long procedures for applying for patent protection, 
this service can be considered to be a good application of blockchain technology in idea 
protection.  

4 Research methodology 

4.1 Research instrument to collect data 

A survey was developed based on the basic constructs of TAM (Venkatesh and Bala, 
2008). Each PU and BI consisted of four items. Then, seven items of the individual trust 
developed by Bhattacherjee (2002) was added to the survey. The scales used to measure 
TAM constructs have been shown as reliable and valid in several studies (Bhattacherjee, 
2002; Davis and Venkatesh, 1996). In addition to these items, the ones about subjective 
knowledge were adapted from the study of Flynn and Goldsmith (1999). These items 
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were measured on a 7-point scale as in the original studies. Lastly, in order to see the 
actual behaviour of respondents, they were asked a single question: how many ideas they 
uploaded on Save-Ideas.com. Single item measures are preferred by researchers for 
observable characteristics with practical considerations (Hair et al., 2014a).   

4.2 Sample design and fieldwork 

As Save-Ideas.com was considered the sample platform in which users get a time 
certificate to protect their ideas via a blockchain application, the target population of this 
study was decided to be the users of Save-Ideas.com, who uploaded at least one idea on 
this platform. The sample size was determined according to 10 times rule criterion. It 
should be at least 10 times the largest number of structural paths in a PLS-SEM analysis 
(Hair et al., 2014b). Accordingly, a minimum of 60 respondents would be enough in 
order to measure six structural paths which exist in our research model.  

Founder & CEO of Save-Ideas.com was contacted in order to conduct the survey, and 
it was distributed to all Save-Ideas.com subscribers as an online survey. A web-based 
survey was preferred because of its convenience, cost efficiency, and the high speed of 
collecting results (Boyer et al., 2002). Also, an online web survey where the researcher 
receives the coded responses eliminates the interviewer coding error. After receiving the 
complete data from 94 respondents, the researcher believed there was a large enough 
sample size for the purposes of this research.  

4.3 Analytical methods 

As our research model is explanatory in nature, data were analysed by using variance-
based SmartPLS version 3.2.8. The most common reasons to use this tool include its 
applicability to non-normal data, small sample sizes, and formative data in addition to the 
reflective one (Farooq et al., 2018; Hair et al., 2014b). Another reason of selecting  
PLS-SEM is that it can handle single-item constructs with no identification problems 
(Hair et al., 2014a). 

5 Research findings 

5.1 Non-response bias test 

In order to test non-response bias, the researcher used the extrapolation method, a 
common method for avoiding this bias. This method requires the comparison of early and 
late respondents to detect the differences in demographics and mean values of other key 
variables (Armstrong and Overton, 1977). So, an independent sample t-test was 
conducted to compare the results of the first 30 and the last 30 respondents. Findings of 
the analysis indicated that no significant 0.05 level differences existed between these 
groups. It was concluded that no problem of non-response bias occurred in this research. 

5.2 Descriptive analysis 

Before testing the structural model of the study, the sample characteristics were described 
in terms of their gender, age, and education level. Out of a total of 94 respondents, 47.9% 
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were female and 52.1% were male. The majority of the respondents (almost 44%) were 
aged between 20 and 23 years. Furthermore, 51.1% of the respondents had a bachelor’s 
degree and 22.3% had a master’s degree. The descriptive statistics are summarised in the 
Table 1.  

Table 1 Users’ attribute descriptive characteristics 

Attributes Distribution Frequency % 

Gender 
Female 45 47.9 

Male 49 52.1 

Age 

20–23 years 41 43.6 

24–30 years 30 31.9 

Above 31 years 23 24.5 

Education level 

High school 18 19.2 

Bachelor’s degree 48 51.1 

Master’s degree 21 22.3 

Doctoral degree 7 7.4 

5.3 Data analysis of the reflective constructs 

Before testing the structural model, reliability and validity of the constructs were 
examined. Two items were removed from the subjective knowledge construct due to the 
low Cronbach’s Alpha value and the analyses were performed with the three remaining 
items.  

The results indicate that all the factor loadings were acceptable the range of  
0.77–0.96. All of the constructs were also analysed for their Composite Reliability (CR) 
and Cronbach’s Alpha values, and the results exceeded the critical value of 0.70 as 
suggested by Cohen (1988). Moreover, Average Variance Extracted (AVE) of each 
construct exceeded the critical value of 0.50 as suggested by Hair et al. (2014b). The 
validity and reliability scores are presented in Table 2. 

Table 2 Validity and reliability of reflective constructs 

Latent constructs Cronbach’s alpha CR AVE 

Perceived usefulness 0.93 0.95 0.84 

Behavioural intention 0.96 0.97 0.89 

Individual trust 0.93 0.95 0.71 

Subjective knowledge about blockchain 0.81 0.89 0.72 

Socioeconomic characteristics 0.81 0.89 0.72 

The cross loadings were examined for the discriminant validity of the constructs. 
Accordingly, all the outer loadings of the associated construct have exceeded their 
loadings on the other constructs. Thus, the findings provide evidence for discriminant 
validity (Hair et al., 2014a).  
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As an alternative method to assess the discriminant validity, Fornell-Larcker criterion 
was used as presented in the Table 3. The bold figures in the diagonal stand for the 
square-root of AVE, and they exceed the estimated correlation values, so the 
discriminant validity was established (Hair et al., 2014a). 

Table 3 Discriminant validity of the constructs 

Latent constructs 1 2 3 4 5 

1. Perceived usefulness 0.91     

2. Behavioural intention 0.78 0.94    

3. Individual trust 0.72 0.73 0.85   

4. Subjective knowledge about blockchain 0.49 0.51 0.61 0.85  

5. Socioeconomic characteristics –0.06 0.17 0.02 0.05 0.85 

Note: Bold values are square root of AVE. 

5.4 Analysis of the structural model 

The structural model was tested with PLS-SEM. Table 4 summarises the findings. 
According to the R2 results, explanatory powers of individual actual usage, behavioural 
intention, perceived usefulness, and individual trust were 20.8%, 71%, 52% and 37%, 
respectively.  

Table 4 Hypothesis assessment 

Hypothesised path β-value t-value p-value Decision 

H1 
Perceived usefulness  Behavioural 
intention 

0.560 5.752 .000 supported*** 

H2 Behavioural intention  Actual usage 0.301 3.357 .001 supported** 

H3 Individual trust  Perceived usefulness 0.721 13.639 .000 supported*** 

H4 Individual trust  Behavioural intention 0.334 3.216 .001 supported** 

H6 
Subjective knowledge about blockchain  
Individual trust 

0.608 9.748 .000 supported*** 

H7 
Socioeconomic characteristics  
Behavioural intention 

0.202 3.169 .002 supported** 

H8 
Socioeconomic characteristics  Actual 
usage 

0.294 2.449 .014 supported* 

Note: *p < .05; **p < .01; ***p < .001. 

5.5 Model’s goodness of fit 

In PLS-SEM, Goodness of Fit (GoF) should be assessed differently than fit measures in 
Covariance Based (CB) SEM as it is not able to separate valid and invalid models like it 
does in CB-SEM (Hair et al., 2014a). So, a measurement tool proposed by Tenenhaus  
et al. (2005) was used in order to assess the model fit in this study. This measurement 
tool uses the geometric mean value of the Average Communality Score (AVE values) 
and the average R2 values (for endogenous constructs). The result can then be assessed 
based on the following cut-off values proposed by Wetzels et al. (2009): GoFsmall = 0.1;  
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GoFmedium = 0.25; GoFlarge = 0.36. So, the GoF was calculated and the value of 0.59 
indicates a very good model fit. In other terms, it can be concluded that the model 
proposed in this study has significant predictive relevance and explanatory power. 

Table 5 Factor loadings in the measurement of variables 

Variable Item Content description Factor 
loading 

Perceived usefulness 

PU1 Using Save-Ideas improves my performance .918 

PU2 Using Save-Ideas increases my productivity .915 

PU3 Using Save-Ideas enhances my effectiveness .933 

PU4 I find Save-Ideas useful .892 

Behavioural 
intention 

BI1 I intend to continue using this website (Save-
Ideas) in the future 

.949 

BI2 I expect my use of this website (Save-Ideas) to 
continue in the future 

.961 

BI3 I will frequently use this website (Save-Ideas) in 
the future 

.937 

BI4 I will strongly recommend others to use this 
website (Save-Ideas) 

.916 

Individual trust 

ITR1 This website (Save-Ideas) has the skills and 
expertise to perform transactions in an expected 
manner 

.852 

ITR2 This website (Save-Ideas) has access to the 
information needed to handle transactions 
appropriately 

.863 

ITR3 This website (Save-Ideas) is fair in its conduct 
of customer transactions 

.872 

ITR4 This website (Save-Ideas) is fair in its customer 
service policies following a transaction 

.852 

ITR5 This website (Save-Ideas) is open and receptive 
to customer needs 

.826 

ITR6 This website (Save-Ideas) makes good-faith 
efforts to address most customer concerns 

.851 

ITR7 Overall, this website (Save-Ideas) is trustworthy .798 

Subjective 
knowledge about 
blockchain 

SKNW1 
I think I have enough knowledge about 
blockchain .863 

SKNW 2 I know pretty much about blockchain .891 

SKNW3 Among my circle of friends, I’m one of the 
“experts” on blockchain 

.791 

Socioeconomic 
Characteristics 

SC1 Monthly Income .863 

SC2 Age .915 

SC3 Education .769 
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6 Discussion and conclusions 

The main purpose of this study is to investigate the dynamics of individuals’ acceptance 
of a website based on blockchain technology. For this purpose, the technology 
acceptance model was used as the underlying model and some extensions were proposed 
after the literature review. They were tested with the users of Save-Ideas.com, a 
blockchain-based website.  

The research findings confirm the core technology acceptance model, the relationship 
between perceived usefulness, behavioural intention, and actual behaviour. Moreover, 
this study applies individual trust as the antecedent of perceived usefulness and 
behavioural intention as predicted in previous adaptation of TAM for website use. The 
main contribution of this study is the addition of a new variable, subjective knowledge 
about blockchain, as an antecedent for both individual trust and perceived usefulness.  

The tested model provided evidence about the effect of subjective knowledge of 
blockchain on behavioural intention to use a blockchain-based website through perceived 
usefulness and individual trust as moderators. This result means that if individuals have 
knowledge about blockchain, they will have greater trust in these websites and will 
perceive these websites as more useful, which consequently, will increase the website’s 
use. So, a basic challenge for blockchain developers is to create an awareness and 
knowledge of this technology among people. The same challenge may also be valid for 
governments that want to apply blockchain technologies in bureaucratic operations.  

The examined model shows also a positive relationship between socioeconomic 
characteristics and technology acceptance. So, older and more educated people with 
higher income levels tend to use more the blockchain-based website (Save-Ideas.com).  

This study has several limitations. Only one website was used in order to test the 
model proposed in this study. Moreover, the sample size is limited, thus generalisations 
of the findings should be approached with caution. Further research is needed to extend 
the acceptance model of blockchain-based applications in different industries. More 
variables such as risk and benefits may be included in the model to examine technology 
acceptance of blockchain-based web sites in more details. 
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