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ABSTRACT
This study projects the SOR theoretical model to a retail industry scenario where blockchain technology is applied,

setting blockchain technology as the independent variable, perceived value as the mediator variable, and loyalty
response as the dependent variable. The questionnaires and scales were designed by combining relevant information
and experts' suggestions. The questionnaire is distributed to obtain the initial data of this study, and a statistical model is
established to explore the role of blockchain technology in retail industry on consumers' perceived value and loyalty
response under the SOR theory. The results of hypothesis testing point out that there is a significant correlation between
decentralization, non-counterfeiting, traceability function, public transparency, perceived quality value, perceived
economic value, perceived emotional value and loyalty response, and its corresponding regression equation is
0.136+0.611*Decentralization Q1+0.034*Non-counterfeiting Q2+0.141* Traceability Function Q3+0.139*Public
Transparency Q4+ 0.016*Perceived quality value Q5+0.089*Perceived economic value + 0.047*Perceived emotional
value. This study comprehensively reveals the relationship between blockchain technology, consumer perceived value,
and loyalty response, which is of great practical significance to the development of retail industry.
Keywords: SOR theory; blockchain technology; regression equation; perceived value

1. Introduction
Blockchain technology is a distributed database technology that ensures transparency, security and

traceability of transactions. Blockchain technology, as an innovative technical means, is gradually
penetrating into the retail industry [1-3]. By improving supply chain management, protecting consumer rights
and interests, accelerating payments and settlements, improving customer loyalty management and
enhancing anti-fraud and anti-money laundering capabilities, blockchain technology brings great potential
and opportunities to the retail industry. However, the application of blockchain technology still faces some
challenges, such as technology cost, standardization and regulation. In the future, blockchain technology will
create more value and competitive advantages for the retail industry [4-7].

With the increasingly fierce market competition, customer-perceived value has gradually become an
important strategy for enterprises to gain competitive advantage, increase market share and enhance
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profitability. Customer perceived value is a multidimensional concept, and its formation is affected by a
variety of factors [8-11]. These factors include the characteristics of the product itself, the services provided by
the enterprise, and the individual characteristics and psychological state of the customer [12-13]. Customer
perception value significantly affects the choice and loyalty of consumers. When perceived value is high,
consumers tend to choose the product card and repurchase it to form brand loyalty [14-16].

The application of blockchain in marketing activities has many benefits, enhancing trust, reducing costs,
avoiding advertising fraud, etc., and more importantly, it is conducive for brands to gain consumers' trust and
loyalty, enhance their marketing capabilities, and thus increase their economic returns. Literature [17] explores
the impact of blockchain on corporate marketing activities. Blockchain facilitates creative loyalty strategies
by combating fraud, enhancing transparency, protecting privacy and security. Literature [18] elaborated that
the deployment of blockchain will disrupt the entire marketing industry, including the way of communicating
with consumers, managing marketing campaigns, and so on. The characteristics of blockchain such as
security and transparency are highlighted, thus facilitating the marketing effectiveness of the organization.
Literature [19] suggests that blockchain can overcome many problems in the marketing industry and the
importance of blockchain for the marketing industry. Blockchain based marketing is explored to provide
marketers with the opportunity to understand the market conditions. Literature [20] describes the possibility of
applying blockchain technology in the retail market. A questionnaire survey through a cross-sectional
approach indicated that the retail industry needs technological transformation and industrial innovation to
complete the blockchain system in order to enhance competitiveness. Literature [21] reveals that blockchain
can be deployed in the retail supply chain to solve problems such as delays and product counterfeiting. The
wide range of benefits that blockchain brings to the retail supply chain, including enhanced trust, cost
reduction, etc., also analyzes the barriers to this and makes recommendations for its successful
implementation.

Blockchain is essentially a shared database that stores data that is unforgeable, public, and transparent.
Literature [22] constructed a retail-on-competition model to investigate the impact of blockchain on strategic
pricing of competing retailers. The comparison reveals that only when consumers value privacy less and
there is an increase in information transparency. Literature [23] states that the integration of blockchain
technology can improve the efficiency of traditional retailing considering features such as effective
information and interactive reflection. Implementation of blockchain technology in retail industry can reduce
transaction costs, time costs, etc. Literature [24] reveals the impact of blockchain technology on the
relationship between brands and consumers. The nature of blockchain technology is introduced through
bibliometrics and highlights the unique features of blockchain technology on the communication aspect
between brands and consumers. Literature [25] examined the impact of blockchain technology on the physical
grocery industry and concluded through interviews that blockchain technology impacts the business
processes of physical grocery retailing by providing token payments, secure payments, and security
management. Literature [26] aims to understand the willingness to use blockchain in the retail supply chain. It
shows that retail supply chain practitioners are looking forward to adopting blockchain technology, but
perceived behavioral control does not enable the use of blockchain in retail.

Based on the knowledge of SOR theory, this paper sets blockchain technology in retail industry,
consumers' perceived value, and loyalty response as stimulus variables, organism variables, and response
variables, respectively, and corresponds to the independent variables, mediator variables, and dependent
variables in the regression model, which ultimately realizes the construction of the SOR theoretical model.
Combined with the research purpose and content of this paper, the questionnaire of this study is set as 16
questions and eight dimensions (decentralization, non-counterfeiting, retrospective function, openness and
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transparency, perceived quality value, perceived economic value, perceived emotional value, and loyalty
response), and the designed questionnaire is tested for reliability and validity. Based on the questionnaire to
obtain the research data of this paper, mathematical and statistical methods are used to explore the interaction
relationship between blockchain technology, consumer perceived value, and loyalty response in the retail
industry.

2. The Role of Blockchain Technology on Consumers' Perceived Value and
Loyalty Responses
2.1. Definition of SOR theory and Impact mechanism

Figure 1 shows an example of SOR theory. The detailed SOR theoretical model is defined as follows:

Figure 1 The SOR theory model.

2.1.1. Stimulus variable (S)

Stimulus variables (S) are stimulus attributes that elicit a response from the organism, and these
attributes take many forms [27].

2.1.2. Organismal variables (O)

Organismic variables (O) refer to the characteristics of individuals themselves [28]. Individual
characteristics can be physical or psychological.

2.1.3. Response variables (R)

Response variable (R) refers to the types and characteristics of responses that stimuli cause changes in
behavior, and behavioral psychology divides user behavior into two kinds of behaviors: convergence and
avoidance [29].

2.1.4. The impact mechanism of blockchain technology on consumers in retail industries

The block chain technology is applied to solve the problem of trust because of its openness,
transparency and other characteristics, so that the identity certification of consumers is safer and more
efficient, the payment of the transaction information is more transparent and non-arbitrary, and the digital
copyright is protected, the product or service full process can be traced back. With the advent of 5G age and
the promotion of blockchain technology, it provides a strong technical support for the retail economy and
brings greater economic benefits. On the other hand, it has also broken the original trust construction
mechanism, prompting retail companies to build new trust mechanisms to adapt to the new technical
environment. The block chain technology is managed by more effective technical support to the platform, so
as to build a more orderly and convenient retail economy, reduce the perception of consumers in the retail
industry, improve the consumer's trust in the retail industry, and improve the willingness of consumers to
participate in the retail price value [30].

The block chain technology is used to provide authentication, traceability service, information record
and consumer file service for the retail industry because it has the safety, transparency and no control of the
storage information, and provides technical support for consumer trading safety and information security,
reducing the perception of consumers in the retail industry.
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2.2. Constructing a theoretical model of SOR
Based on the previous research review of AR technology and SOR theory, this section constructs a

research model of SOR theory, with the independent variable (S) as blockchain technology, the mediator
variable (O) as the perceived value of consumers, and the dependent variable (R) as the loyalty response. It is
introduced as follows:

2.2.1. Dependent variable (S: blockchain technology)

A blockchain is a distributed shared database that uses technologies such as distributed ledgers,
asymmetric cryptography, consensus mechanisms, and smart contracts. On the one hand, blockchain
technology can be applied to product traceability, so as to realize the whole process traceability of one thing
and one code of products. On-chain information can build trust and sharing among brands, channel providers,
retailers, consumers, regulatory authorities, and third-party testing agencies. On the other hand, the tamper-
proof feature of blockchain technology ensures the authenticity of product information data after it is
uploaded to the chain, and consumers can trust the authenticity and reliability of product information. To
sum up, "decentralization", "non-forgery", "traceability function" and "openness and transparency" are
selected as the measurement indicators of independent variable blockchain technology.

2.2.2. Mediating variable (O: perceived value)

Consumer perceived value refers to consumers' subjective perception of the process and outcome of an
enterprise's interaction, including the comparison and trade-off between consumers' perceived gains and
perceived losses. The mediating variable consumer perceived value consists of three measures, which are
perceived quality value, perceived economic value, and perceived emotional value.

2.2.3. Dependent variable (R: loyalty response)

Loyalty response research originated in the measurement of customer behavior and considered multiple
repeat purchases as a consumer loyalty response. Guided by this, corporate loyalty programs also strive to
maximize the attraction of repeat purchases, such as measures that give different discounts based on the
number of times customers spend, or the cumulative amount of spending. However, simply relying on
attracting customers to repeat consumption does not gain truly loyal customers. Accordingly, scholars have
proposed a variety of definitions of loyalty response, such as and that “loyalty response is accompanied by
higher attitudinal orientation of repeated consumption behavior” at the same time. The loyalty response is
resulting in repeated purchases of the same firm, brand, or family of brands without switching behavior,
regardless of the influence of contextual and marketing forces”.

2.3. Research Questionnaire Design
2.3.1. Questionnaire design

According to the purpose and content of the study, the questionnaire of this study is set up with 16
questions and items, mainly including two parts. The first part investigates the user's basic situation,
including the user's gender, age, occupation, and the use of the product.

The second part includes the measurement indicators of each variable in the model of this study,
including the selection of “decentralization”, “unforgeable”, “traceability function”, “Openness and
Transparency” and other measurement indicators.

A 5-level Likert scale was used to investigate the user's feelings, with a score of 1-10 expressing the
respondent's recognition of the topic content, where 1-10 indicates very non-compliant, non-compliant,
average, compliant, and very compliant, respectively.
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2.3.2. Scale development

The scale is prepared as shown in Table 1, referring to the mature literature [31-33]. Deqing ma and so on
the product quality of the product quality of the survey. Ava Hajian and others have proposed the various
feelings of advertising of blockchain technology as a survey project. Zhang Rong et al., et al., investigated
the information sensitivity of the discharges of blockchain applications. Based on the characteristics and
factors of each variable, combining the SOR theory and blockchain technology to jointly develop a
measurement scale suitable for this study as follows:

Q1: Is it possible to remove invalid information?

Q2: Can you improve the information reading experience?

Q3: Whether the authenticity of product information can be guaranteed?

Q4: Can you quickly remove false distracting information?

Q5: Is it possible to achieve personalized recommendation of information?

Q6: Is it possible to obtain the required information quickly?

Q7: Whether it can enhance consumers' right to know?

Q8: Has the intensity of reporting been strengthened?

Q9: Does the information itself provided have high quality value?

Q10: Can you convey good perceived quality value to users?

Q11: Does the information itself provided have high economic value?

Q12: Can it convey good perceived economic value to users?

Q13: Does the information itself provided have good perceived emotional value?

Q14: Is it able to convey good perceived emotional value to users?

Q15: Can it increase users' purchase intention?

Q16: Is it possible to maintain a good loyal response from users?

Due to the difficulty of direct perception value, this paper refer to the above research, and describes the
perceived value from three levels of product quality, economy and emotion, to ensure the feasibility of the
questionnaire.

Table 1 Scale preparation.

Variable Item Symbol
Decentralization Remove the excess interference information Q1

Improve the information reading experience Q2
Can’t be forged Ensure the authenticity of product information Q3

Can quickly remove false interference information Q4
Retrospective function Can implement the personalized recommendation of information Q5

Ability to quickly get the information you need Q6
Transparency Empower the consumer Q7

The prosecution is strengthened Q8
Perceived quality value Providing information with high quality value Q9

Convey good perceived quality to users Q10
Perceived economic value Providing information with high economic value Q11

Delivering good perceived economic value to users Q12



Environment and Social Psychology | doi: 10.59429/esp.v9i11.3158

6

Variable Item Symbol
Perceived emotional value Providing information with high emotional value Q13

Convey good sense of emotional value to users Q14
Loyalty response Improve user purchase intention Q15

Users maintain a good loyalty response Q16

2.3.3. Distribution and collection of questionnaires

Considering the characteristics of people with the experience of using blockchain technology, this
survey was designed to be distributed online through the Internet. First, the survey of 450 consumers with
retail consumption reached more than 100 times, and asked to fill in the experience of the block chain
technology and explain the use of the experience. According to this, 300 people who experienced more than
10 times were selected. A total of 300 questionnaires were issued, 300 of the recovery questionnaires and
100.00% recovery. The effective sample recovery rate was 97.00%, and the effective sample recovery rate
was 97.00%.

2.4 Mathematical and statistical theory
2.4.1 Reliability test based on Cronbach's coefficient method

Cronbach's a coefficient (Cronbach's a) is a statistic, the standardized  coefficient for this scale is:

 / 1 1nr n r      (1)

2.4.2. Validity test based on loading coefficients

For this questionnaire analysis, we chose to utilize the structural validity of the factor analysis scale to
evaluate the validity. The sample observations are first standardized so that the mean of the variables is 0 and
the variance is 1 to eliminate the effect of order of magnitude and scale. Let the standardized common factor

variable be denoted as  1 2, , , mF F F m p if it satisfies (1)  1 2, , , pX x x x   is a measurable vector

with mean vector   0E x  , covariance array cov X   , and  is equal to the correlation matrix R . (2)

   1 2, , , mF F F F m p  is an unmeasurable vector with mean vector   0E F  , covariance array

 cov 1F  , i.e., the components of vector F are independent. (3)  1 2, , , p      and F are

independent of each other, and the covariance array of   0E   ,  is diagonal  , which means that the

components of  are also independent of each other, then model (3) is called a factorial model, and its
matrix form is X AF   .
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Table 1. (Continued)
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2.4.3. Pearson's correlation coefficient

Pearson's correlation coefficient is a statistic that accurately reflects the closeness of the relationship
between two variables, which is usually denoted by r , and has a value between -1 and 1 [34].

rxy SxySxSy (4)

In addition, the formulas for the calculation of the corresponding covariance and standard deviation are
shown in equations (5), (6) and (7):

1 1Sxy i nXi XYi Yn     (5)

2 1Sx Xi X n   (6)

2 1Sy Yi Y n   (7)

Figure 2 shows a schematic representation of the results of measuring the strength of the relationship
between the variables, and the value of the correlation coefficient r is generally defined with its degree of
correlation as shown in Table 2.

Figure 2. Scatter plot.

Table 2. The correlation of the Pearson correlation coefficient.

r range Correlation degree

0.8 1.0r  Strong correlation

0.6 0.8r  Strong correlation

0.4 0.6r  Medium correlation

0.2 0.4r  Weak correlation

0.0 0.2r  Extremely weak or unrelated

2.4.4. Multiple linear regression

Assume that there is a linear relationship between random variable Y and p independent variables

1 2, , , pX X X , which can be expressed:
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0 1 1 2 2 p pY X X X        (8)

If its n observations are  1 2, , , ,i i ip iX X X Y , 1,2, ,i n  , then these n observations can be

written in the following form:
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(9)

If the system of equations (8) is expressed in terms of a matrix, we have:

Y X   (10)
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2.5. Empirical analysis of survey statistics
2.5.1. Sample descriptive statistics

Figure 3 shows the descriptive statistics of the sample, the position of the horizontal axis corresponding
to the bubble chart indicates the number of people, while the size of the corresponding radius indicates the
proportion. From the gender distribution of the sample, the number of males is 141 (48.45%) and the number
of females is 150 (51.55%), with a small difference in the gender distribution ratio. From the age point of
view, the number of consumers aged between 21 and 30 years old is the largest (number: 166, or 57.04%),
and consumers aged 40 years old and above are the least (number: 24, or 8.25%). It can be seen that the
survey sample is mostly young people, and in the distribution of education, the number of people with
bachelor's degree is the largest (number: 118, accounting for: 40.55%). In terms of monthly income, most of
the samples are concentrated in the range of less than 3,000 yuan per month (136 people, accounting for
46.74%), which is in line with the income characteristics of young people using blockchain technology
platforms, especially the student group. In terms of the length of time of using blockchain technology
platforms, the largest number of subjects have been using it for more than 3 years (144 people), accounting
for 8.25% of the total. (144), accounting for 49.48% of the total number of people, while “less than 3
months” is less (16), accounting for only 5.50% of the total number of people, indicating that most of the
subjects are familiar with the blockchain technology platform. In terms of the frequency of accessing the
blockchain technology platform, the majority of the subjects chose to use it “4 to 8 times” per month, and the
number of them was 127, accounting for 43.64% of the total number of subjects.
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Figure 3. Descriptive statistical results of the sample.

Most of the respondents said they were impressed by the application of blockchain technology. “This
feature is really amazing! I can just see the whole process that I bought from the production start.” “I think
the biggest benefit is that you can track and grasp the progress of the goods.” “This feature has greatly
improved my purchase experience.” From the results of intuitive evaluation, it can also be seen that the
blockchain technique fully strengthens the experience of the retail transaction process.

2.5.2. Analysis of the results of the reliability test

One also refers to the reliability as the Cronbach's a, which is generally tested by Cronbach's a and
indicates consistency, reliability and stability of the results in the scale. The closer the value of Cronbach's a
reliability coefficient is to 1 in a specific analysis, the more reliable the scale being measured is. The results
are very credible and the results of the reliability test are shown in Table 3. The Cronbach's a of each variable
can be seen through Table 2, where decentralization (Q1: 0.803), unfalsifiability (Q2: 0.818), traceability
function (Q3: 0.769), openness and transparency (Q4: 0.883), perceived quality value (Q5: 0.793), perceived
economic value (Q6: 0.797), perceived emotional value (Q7: 0.798), and loyalty response (Q8: 0.753). This
shows that Cronbach's a are all greater than 0.7, so it is considered that the data obtained this time can be
analyzed in the next step.

Table 3 Reliability test results.

Variable Symbol Term number Cronbach's a

Decentralization Q1 2 0.803

Can’t be forged Q2 2 0.818

Retrospective function Q3 2 0.769

Transparency Q4 2 0.883

Perceived quality value Q5 2 0.793

Perceived economic value Q6 2 0.797

Perceived emotional value Q7 2 0.798

Loyalty response Q8 2 0.753
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2.5.3. Analysis of the results of the validity test

The degree of fit between the itemized test results and the content of the examination reflects the degree
of validity. The aggregated reliability of the scale was determined by examining the standardized factor
loadings of the 16 variables in the 8 dimensions, the average variance extracted (AVE) of each variable, and
the combined reliability (CR). In this case, the variables are represented directly by the items. If a question
item in the scale shows significance and the standardized loading coefficient value is greater than 0.7, it
indicates a strong correlation. The AVE values corresponding to the eight factors of decentralization, non-
counterfeiting, traceability function, openness and transparency, perceived quality value, perceived economic
value, perceived emotional value, and loyalty response are all greater than 0.5 and the CR values are all
higher than 0.7, implying that the present data has good convergent validity.

Figure 4. Validity test results.

2.5.4. Descriptive statistical analysis

As can be seen from Figure 5, The mean of all variables is greater than 2.5. It can be seen, the survey
was more approved for the contents of the item, which provides an initial overview of the variable
distribution of quantitative values, providing data support for the correlation analysis below.

Figure 5. Descriptive statistical analysis results.
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2.5.5. Correlation analysis

In this section, decentralization Q1, non-counterfeiting Q2, traceability function Q3, and public
transparency Q4 are set as independent variables, perceived quality value Q5, perceived economic value Q6,
and perceived emotional value Q7 are set as mediating variables, and loyalty response Q8 is set as the
dependent variable, and Pearson's correlation coefficient is used to conduct a correlation analysis. According
to the data in Figure 6, it can be seen that the Pearson correlation coefficients of decentralization Q1,
unforgeability Q2, traceability function Q3, openness and transparency Q4, perceived quality value Q5,
perceived economic value Q6, perceived emotional value Q7, and loyalty response Q8 are 0.004, -0.05, -
0.011, 0.072, 0.03, 0.009, 0.047, respectively, which all satisfy Sig<0.05, that is, there is a significant
correlation between the independent variables, mediator variables and dependent variables, and also
indicates that the variables selected in this paper can be used in multiple linear regression analysis.

Figure 6 Correlation analysis results.

2.5.6. Regression analysis

The variable settings are the same as in subsection 2.5.5, and based on the calculation formula in
subsection 2.4.4, we explore the role of blockchain technology in the retail industry on consumers' perceived
value and loyalty response under the SOR theory, and the results of the regression analysis are shown in Fig.
7, with the results of (a) to (g) as, decentralization, non-counterfeiting, traceability function, public
transparency, perceived quality value, perceived economic value, and perceived emotional value,
respectively. From the figure, it can be seen that the loyalty response Q8=0.136+0.611*Decentralization
Q1+0.034*Nonfalsifiable Q2+0.141*Traceability Function Q3+0.139*Open and Transparent
Q4+0.016*Perceived Quality Value Q5+0.089*Perceived Economic Value+0.047*Perceived Emotional
Value, and in addition it can be seen that the VIF is less than 10, which indicates that the model does not
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have multicollinearity.The value of R² coefficient is 0.708, which yields that the explanatory ability of the
independent variables and the mediator variable on the dependent variable is 70.80%.Through the multiple
linear regression analysis, it perfectly interprets the role of blockchain technology in retail industry under the
theory of SOR on the consumer's perceived value and loyalty response.

(a) Decentralization (b) Can’t be forged

(c) Retrospective function (d) Transparency

(e) Perceived quality value (f) Perceived economic value

Figure 7. (Continued)
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(g) Loyalty response

Figure 7. Regression analysis results.

In this study, the sample size is relatively small, and the sample is mainly derived from the consumers
who use an online retail platform, and the sample diversity is less abundant. At the same time, although the
validity test is done, the validity of the data remains to be further tested. These problems can be further
optimized in the later study. In this paper, the degree of intervention of the block chain technology and the
degree of involvement of the chain technology in the process of the block chain technology are not more
accurate because of the limited degree of pencil force. The question of the question can be focused on the
latter.

3. Conclusion
The influence of block chain technology application to the elimination of the cost is already a lot of

mature results. Abderahman Rejeb and others stressed the effective integration of blockchain technology in
supply chain, and clarified the great impact of blockchain technology on traceability and definition strategy
[35]. Irem Nur Ecemis et al demonstrated the tracking function of block chain technology in special
commodity trading, which ensures the safety and efficiency of transactions [36]. In addition to the above
articles, this paper focuses on building blockchain technology to enhance the perception of consumers and
promote the transmission model of retail consumption behavior.

With the help of questionnaires and statistical models, this project investigates the role of blockchain
technology on consumers' perceived value and loyalty response in retail industry under SOR theory. It can be
seen that the questionnaire and scale items designed in this project meet the requirements of the reliability
test standard, and the order of the mean value of each variable is as follows: perceived quality value Q5
(3.75) > openness and transparency Q4 (3.61) > traceability function Q3 (3.61) > perceived economic value
Q6 (3.51) > decentralization Q1 (3.04) > loyalty response Q8 (3.02) > not to be counterfeit Q2 (2.98) >
perceived emotional value Q7 (2.80). Also qualitatively analyzing the correlation between the variables,
there is a significant correlation between the independent variable and the mediator variable on the
dependent variable, while the regression equation about loyalty response is 0.136+0.611*Decentralization
Q1+0.034*Unfalsifiable Q2+0.141*Traceability Function Q3+0.139*Openness and Transparency
Q4+0.016*Perceived Quality Value Q5+0.089*Perceived Economic value + 0.047* Perceived emotional
value. The more perfect the retail industry blockchain technology is, the more it can enhance the consumer
perceived value and loyalty response, and the retail industry blockchain technology has an obvious
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promotion effect on the consumer perceived value and loyalty response, forming a situation of common
development of the retail industry blockchain technology, consumer perceived value and loyalty response.

Although Chinese retail companies have not widely used blockchain technology, its technical support
for retail economy has not yet been fully revealed. But the strong technical support of blockchain technology
is recognized by consumers, and the results show this. First, retail enterprises should explore the relationship
between the various economic I behaviors in the block chain technology and retail economy, and reduce the
perception of consumers in the process of economic behavior according to different requirements design
algorithms of different types of retail products. Second, enterprises should actively establish the block chain
alliance with manufacturers, logistics companies, distributors, etc., and deepen the cooperation of the retail
economy's various participation parties, and therefore according to the service functions of consumer
demand.
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