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Abstract: This empirical study aims to identify the relationship between the role of customer and the
customer’s perception and participation in sustainable supply chain management (SSCM). It also
aims to examine the relationships among customer’s perception in the SSCM practices, self-brand
connection, trust, purchase intention, and the willingness to pay a price premium. Previous studies
were reviewed, and statistical analysis was conducted with reliability and validity tests, correlation
analysis, and a structural equation model. A smartphone industry was selected and a total of
367 data were utilized for this empirical study. The analysis results showed that the customer’s
perception of a brand’s SSCM has a positive impact on the customer’s self-brand connection and
trust prospectively. Customer’s participation in SSCM also had a positive relation to customer’s
self-brand connection and to trust. Self-brand connection and trust played mediating roles between
the customer’s perception and purchase intention and between the customer’s perception and the
willingness to pay a price premium. The same mediating roles of self-brand connection and trust
were found between customers’ participation and purchase intention as well as between customers’
participation and the willingness to pay a price premium. This study identifies the roles of customers
as end users in sustainable supply chain management. This study provides managerial insights about
customers’ perception of SSCM and their participation in it, resulting in better financial outcomes
and improved operational excellence.

Keywords: sustainable supply chain management; customer’s perception; participation; self-brand
connection; trust; purchase intention; willingness to pay a price premium

1. Introduction

This study started from the question of whether customers consider the supply chain histories
when they decide to buy the product. There is a limit to long-term sustainable supply chain
management (SSCM) if the impact on the buyer’s product purchase decisions is uncertain, even
if companies recognize the importance of SSCM. Regarding corporate social responsibility (CSR)
practices, SSCM is an important issue. GAP had been criticized for producing products by exploiting
the child labor of developing countries, and Apple had also faced criticism with the problem of labor
exploitation of Foxconn. As in these cases, when criticisms are raised about the working environment
of workers, customers become aware of the inconsistency between the CSR and SSCM practices.
Social sustainability risks in the supply chain, combined with other risk factors, cause big problems for
the company and reduce profits [1]. Therefore, CSR is not limited to individual firms but expanded
to the entire supply chain [2]. All the more, for companies to gain the competitive advantage in
the market, CSR activities should be expanded to all suppliers [3]. Integrating sustainability into
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a company’s supply chain management helps firms gain the competitive advantage in the global
competitive market [4]. This is because companies can differentiate themselves from other companies
through activities such as using natural resources appropriately, paying attention not to destroy
the environment, and fulfilling social responsibilities regarding employee health and safety [5].
Also, internal and external pressures on firms’ sustainable management are growing, as investors,
workers, consumers, and governments require companies to improve their social and environmental
responsibility [6]. More and more customers are trying to influence product and service providers
through consumption behavior [7]. Consumers perceive ethical consumption as their subjective
activity [8], and awareness and consumption of products related to ethical consumption such as fair
trade products, environmentally friendly products, social enterprise products, and local foods are
increasing. As a result, the ethical market is expanding [9,10]. These ethical consumption trends have
an important impact on the corporate environment and require firms to produce products and conduct
business activities in a way that fulfills social, economic, and environmental responsibilities [11].
However, there is a lack of research on the effects of customer perception and participation on customer
behavior in SSCM. This study aims to analyze the effect of customer perception and participation on
customer purchase behavior in SSCM and find the mediation variables. It also aims to identify the
roles of customers in the supply chain management by linking SSCM and customer participation and
to present the direction of customer participation strategy in SSCM. In other words, to analyze the
effects of perception and participation of customers on SSCM on product purchase intention and price
premium payment intention, empirical studies were conducted to examine perceptions, participation,
self-brand connection, purchase intention, and the willingness to pay a price premium.

To achieve the purposes of the study, we have selected the methods of research model setting
and verification. First, the necessity and basis of the study were confirmed by reviewing the
existing research on the constructs: definition of SSCM, existing research on SSCM, the role of
customer participation in supply chain management, self-brand connection, trust, purchase intention,
and willingness to pay a price premium. Second, the research model was constructed based on
the proposed research question and previous research. The research model is presented to analyze
the relationship between the concept of customer perception, customer participation, self-brand
connection, trust, purchase intention, willingness to pay a price premium. The empirical study was
conducted to verify the research model through data collection and statistical analysis using SPSS
and AMOS.

This study is structured as follows. The next section presents a preliminary study on the main
constructs. The third section provides the research model, hypothesis, data collection and the fourth
offers analysis results. The fifth section presents discussion, implications, and limitation of the study.
The final section provides the conclusion.

2. Literature Review
2.1. SSCM

Gualandris and Kalchschmidt [12] defined SSCM as a new prototype that improves environmental
efficiency and social responsibility in the supply chain while meeting stakeholders” needs and
improving profitability and competitiveness. Seuring and Miiller [6] defined SSCM as management of
materials, information, and capital flows across the supply chain, taking all the goals of sustainable
development in economic, environmental, and social aspects that arise from the needs of customers.
Carter and Rogers [13] defined SSCM as strategically and transparently integrating and achieving the
social, environmental, and economic goals of the organization in the systematic synchronization
of primary business processes to improve the long-term operational performance in a supply
chains stream. Ahi and Searcy [14] noted that SSCM is integrating and coordinating economic,
environmental, and social considerations with the major inter-organizational business systems related
to the procurement, production, and distribution of goods, information, and capital flows to meet the
needs of stakeholders and to improve profitability, competitiveness, and resilience of the organization
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in the long-term. The definitions of SSCM include environmental, social, and economic considerations,
which are linked to the objectives of the firm and include coordination and integration of materials,
information, and capital flows. Thus, SSCM can be defined as the integration of environmental, social,
and economic sustainability and corporate objectives so that stakeholders from the initial supplier to
the end user manage the flow of raw materials and products effectively and efficiently.

More and more customers are considering the impact of their purchase behavior on society [15].
87% of customers are concerned about the environmental and social impact of the product they
purchase [16]. To make decisions about product purchasing, there is an increasing demand from
customers who want to know about product sustainability, production history, and supply chain
information [17,18]. Customers consider environmental knowledge and brand awareness when
choosing environmentally friendly products [19-21]. A study on the positive effects of SSCM on
customers’ purchasing and their financial performance was presented. SSCM has the advantage that
customers perceive that the product quality and brand equity are improving due to environmental
and social management methods [22]. This leads to financial gains for the company by increasing
market share and higher product prices, and purchasing with environmental factors positively
affects firm performance regarding net profit and cost of sales [23,24]. Rao and Holt [25] studied
the integration of green supply chain management in each stage of supply chain management
as environmentally-friendly activity ultimately enhances competitiveness and creates the financial
performance. Lee and Woo [26] explored that the eco-friendly supply chain management enhanced
corporate performance by promoting sustainable strategic management that simultaneously pursues
economic profitability, environmental soundness, and social responsibility.

2.2. Customer Participation in the SSCM

Customer participation is the customer’s input of effort, time, knowledge, or other types of
resources related to service production and delivery [27]. Customer participation can be defined as the
act of actively putting various efforts by customers in the use of services [28]. Customer participation
in the context of SSCM is defined as ‘the customer’s injecting of effort, time, knowledge, or other
forms of resources into a company’s environmental, social, and economic SSCM activities’ [29,30].
Research on customer engagement in SSCM is going beyond the customers’ role of purchasing
sustainable products. According to Ahn and Rho [31], the extent of customer participation has
expanded into a social and functional role whereas customer participation was focused regarding
customer satisfaction or business interests in the past. An integrated framework involving customer
participation motivating factors, customer participation degree determinants, customer participation
outcomes, and customer participation management strategies is needed to investigate customer
engagement in SSCM practices. In a study that analyzed customers as enablers of SSCM, it was found
that customer interests, participation, and expectations played a positive role in enabling companies to
implement SSCM [32-34]. Furthermore, Mangla et al. [35] regarded customer perceptions, customer
support, and participation as the factors enabling SSCM.

Some research indicates that customers are obstructing the implementation of SSCM.
The customers’ preference for lower prices is an obstacle for companies to implement SSCM [33,36].
Auh et al. [37] studied whether information flow through communication between customers and
firms strengthened the customer—firm relationship and built trust. One of the most effective ways for
customers to participate in SSCM is online communities owing to the development of social media
and its convenience. In the study of the relationship between SSCM participation and customer’s trust,
it was found that customers’ participation in the online community activity of the brand positively
influences the customer’s trust [38].

2.3. Self~Brand Connection

The self-brand connection refers to the degree to which the customer connects the perceived
brand meaning to his or her self-concept [39]. It is a cognitive and emotional link between brand
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and self and reflects the extent to which a customer sees a brand as integrated into their identity [40].
The self is composed of various dimensions and plays a role in achieving various purposes [41].
Among the various dimensions of the self, this study is focused is the altruistic self. The altruistic self
is not only concerned with his or her welfare and that of families but also with the well-being of people
living in future generations and other countries [11]. When a brand contributes to the achievement of
a voluntary motivated goal by the customer, the self and the brand are linked [42].

Previous studies have shown that self-brand connection has a significant impact on consumers’
brand evaluations, attitude intensities [39], and behavioral intentions [43]. When customers become
aware of the product’s SSCM, they become aware that they can help achieve their own altruistic goals
and strengthen their self-brand connection compared to products that do not participate in SSCM [44].
The customers want to connect the image of the product with the ideal self that they want to be
among the various dimensions of the self [45]. According to Escalas and Bettman [42], self-brand
connection affects customer buying behavior. The use of products produced by SSCM is an act of
realizing the customer’s self. As a result, the intention to purchase products from SSCM through
enhanced self-brand connection increases [44]. By linking the social image of the product with the self,
the willingness to pay a price premium increases [46,47].

2.4. Trust

Trust is defined as a willingness to rely on the other party’s actions in a transaction [48].
Trust refers to a state of confidence that the other party is trustworthy, and trust exists when the
party has confidence in the integrity and consistency of trust in other parties [49]. Chen [50]
developed ‘green trust’ by combining trust with environmental sustainability. He defined green
trust as customers’ beliefs that the product will have good results and their willingness to rely on
products or services with sustainable characteristics. According to McKnight et al. [51], trust has
a significant impact on the customer’s ability to overcome perceived risk and determine purchase
intention. Studies by Lu et al. [52] and Limbu et al. [53] found that trust has a positive effect on
customers’ purchase intentions.

Trust plays an important role in determining the intention of customers to purchase products that
are produced and sold through sustainable supply management [54]. In the study of Park and Lee [55],
corporate social responsibility activities have a positive effect on product trust and trust is found to
increase purchase intention.

2.5. Purchase Intention

Lee and Son [56] defined purchasing intention as the consumers’ willingness to purchase.
Engel et al. [57] suggested that the purchase intention is the intention of the customer to perform the
purchase in the future and the probability that the belief and attitude are realized as actual purchasing
behavior. The theory of reasoned action (TRA) assumes that voluntary actions are determined by their
intentions, and individual behavior can be predicted by measuring their intentions [58]. Purchase
intention is a point of connection between attitude and actual purchase behavior of the customer,
and is also a measure to predict the purchase behavior.

Purchasing behavior can be predicted through purchase intention, but purchase intention does
not always lead to purchasing behavior [59]. Unanticipated factors can interfere and change attitudes.
However, in business studies predicting purchasing behavior, the method of measuring purchase
intention is most often used. In the study on sustainability through supply chain management, studies
have identified the factors affecting how customers identify products manufactured through SSCM
practices and what makes them either purchase or showing reluctance in doing so [60]. According
to Gillespie and Rogers [44], when customers perceive the sustainability component of supply chain
management, they reinforce self-brand connection, which leads to purchasing behavior. If a customer
recognizes that supply chain management practices hamper sustainability, the purchase intention
decreased. In a study by Bonn et al. [61], it is found that environmentally sustainable supply
management practice in the wine retail positively influences on customers’ purchasing intentions.
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2.6. Willingness to Pay a Price Premium

Willingness to pay a price premium for a product or service produced through SSCM is
a willingness to pay more than the average price of the same kind of product to purchase the product
produced through SSCM practices [62,63]. There is conflicting research as to whether customers are
willing to pay higher prices to buy products produced through SSCM. Customers are willing to pay
for products produced in a socially conscious manner, such as not experimenting with animals or not
using child labor [64]. Customers prefer to pay a significant price premium on products produced in
an environmentally sustainable manner [65]. You and Park [66] suggest that consumer knowledge
on fair trade coffee has a direct effect on the willingness to pay the price premium. In a study of the
range of prices for which customers are willing to pay, De Pelsmacker et al. [62] show that customers
are willing to pay about 10% more for the ethical price premium. The price consumers are willing
to pay was found to be at least a 10% premium and the maximum price premium does not exceed
25% [67]. A study of eco-labeled apples shows that women who have children and who care about
the environment and food safety tend to pay greater price premiums on eco-labeled apples. However,
as for the price premium payment amount, if a general apple is 99 cents, was found that the consumer
willing to pay 5 cents (5%), confirming a small price premium payment intention [68].

Loureiro and Lotade [69] indicate that a customer is reluctant to pay a price premium to buy it
when a customer has to pay a price premium, even if they perceive the company’s product quality,
health aspect, and environmental sustainability as ethical. Price-sensitive consumers have higher
probability in that they do not pay price premiums for environment-friendly certified items [70].
Hsieh and Chang [71] identifies that the relationship between customer participation and price
sensitivity. Customer participation has four forms: preparation, relationship building, information
exchange, and intervention. The study suggests that the higher the customer participation, the less
sensitivity to the customer’s price.

2.7. SSCM of Smartphone

Bask et al. [72] categorizes SSCM activities into four frames from the perspective of mobile phone
manufacturers: sustainable strategy and policy, sustainable product design, sustainable sourcing,
and end of life management. Sustainable strategy and policy include whether the firm has vision,
strategies, and policies to pursue sustainability, for example, by adopting life cycle assessment tools or
publishing the CSR report [73]. Sustainable product design gives sustainability to the entire supply
chain from product and production planning to the end life management. In the product design
stage, 80% of the supply chain cost is determined and affects decomposition, reuse, and recycling [74].
Sustainable sourcing involves environmental activities of suppliers such as recycling, disposal of
hazardous materials and waste, assurance of a safe and ethical working environment for suppliers,
and the use of certification tools by manufacturers to assess the environmental sustainability of their
suppliers [73]. End-of-life management policies include the development of efficient processes for
recycling, return, and product recovery. When applied to mobile phones, it involves reuse and
recycling, participating in programs aimed at product recycling, reselling recycled products, repairing
and upgrading recycled products, and sharing information on materials and parts recycling [72].
Among the four frames of SSCM activities in mobile phones, sustainable product design and end-of-life
management has greater possibility of customers’ participation. Bask et al. [72] divide the sustainability
characteristics of mobile phone supply chain management into five categories based on the areas of
interest to customers: physical strength and life of the product; software and hardware updates; mobile
phone recycling with plastic and metal parts; hazardous raw materials and waste disposal; and ethical
labor and environmental conditions of the supplier.
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3. Analytical Framework
3.1. Hypothesis

In accordance with the purpose of the study, the hypotheses are set up as presented in Figure 1
about the relationship between customers’ perception of SSCM of a product, customers’ participation
in SSCM, self-brand connection, trust, purchase intention, and willingness to pay a price premium.

SSCM

perception

self-brand
connection

purchase
intention

willingness
SSCM topaya
participation price
premium

Figure 1. Framework of research model.

According to Keller [45], the self is composed of several dimensions, and the customer wants to
express the ideal self that he/she wants to be among the various dimensions of the self by buying the
product. When customers become aware of the product’s SSCM characteristics they become aware
that the product is useful to achieve their goal of expressing their self-esteem. The awareness leads
to strengthening self-brand connection [44]. According to Grisaffe and Nguyen [75], if a customer’s
unique interests such as social or altruistic goals are achieved by the purchase of a product, it becomes
a prerequisite to forming an emotional attachment with the brand. In other words, the customer’s
perception of SSCM characteristics of products can strengthen the emotional attitude of self-brand
connection owing to self-achievement resulting from product use and psychological satisfaction due
to altruistic behavior. Therefore, this study set the following hypothesis on the relationship between
customer’s SSCM perception and self-brand connection.

Hypothesis 1 (H1). Customer perception of SSCM practices will have a positive (+) effect on the
self-brand connection.

According to Kim et al. [76], customer perceived product value is an important factor in positively
affecting product trust. This study was conducted to investigate the effects of SSCM on customers’
attitudes, and it has been studied that eco-friendly characteristics of products have a positive effect
on customer’s trust [54,77]. In the study by Punyatoya [78], it is argued that trust increases when
customers perceive the environmentally-friendly characteristics of products. Therefore, based on these
previous studies, we hypothesized the relationship between customers” SSCM perception and trust.

Hypothesis 2 (H2). Customers’ perception of SSCM practices will have a positive (+) impact on
customers’ trust.

Consumers are influenced by consumer experience and engagement groups involving brands [79].
Customer participation has been found to improve firm—customer relationships [80-82]. In the process
of producing and delivering services, customers are involved in information sharing, responsible
behavior, and personal interaction. In this process, interaction with the service provider and customer
participation increase [83]. Customer participation has been shown to enrich the interactions between
the company and its customers, to have a positive effect on the customer’s positive emotions, and to
improve customer satisfaction and service quality [84]. Based on the research, Hypothesis 3 on the
relationship between customer participation in SSCM practices and the self-brand connection is
proposed as follows.
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Hypothesis 3 (H3). Customers’ participation in SSCM practices will have a positive (+) effect on customers’
self-brand connection.

Mustak et al. [80] categorized customer participation into responsible behaviors, sharing of
information and knowledge, and interaction with firms or customers. According to a study [41],
information flows through communication between customers and businesses strengthen their
relationships with customers and build trust. Thus, customer participation through sharing
information and knowledge forms trust with customers. Casal¢ et al. [38] found that participating
in a brand’s online community activity positively affects customer trust and that it was one of the
most effective ways for customers to participate in SSCM. Therefore, we hypothesized the relationship
between customer participation in SSCM practices and trust.

Hypothesis 4 (H4). Customers’ participation in SSCM practices will have a positive (+) impact on
customers’ trust.

The self-brand connection affects customer buying behaviors [42]. Purchasing products produced
through SSCM is an act of realizing the customer’s self. According to a study by Gillespie and
Rogers [44], customers recognize the sustainability component of supply chain management and
enhance the self-brand connection, which leads to purchasing behavior. In contrast, on recognizing
supply chain management practices that are detrimental to sustainability, cognitive dissonance occurs
and reduces purchase intention. Therefore, we hypothesized the relationship between the self-brand
connection and purchase intention as follows.

Hypothesis 5 (H5). Customers’ self-brand connection will have a positive (+) effect on purchase intention of
products produced through sustainable supply management.

Auger et al. [64] stated that customers were willing to pay for purchasing products produced
in a socially conscious manner, such as not experimenting with animals or not using child labor.
Johnston et al. [65] suggested that customers prefer to pay a significant price premium on products
produced in an environmentally sustainable manner. In a study of the range of prices for which there
is a willingness to pay, the customer was willing to pay an additional price premium of about 10% for
ethical purchases [62].

Anselmsson et al. [46] and Tikkanen and Vaariskoski [47] have found that linking themselves
with brands has a positive role in paying price premiums for these customers. The customer wants to
connect the ideal image of the product with the ideal self that wants to be one of the various dimensions
of the self. The link between the social image of the product and the self is considered to be a driver of
paying a price premium [45]. Therefore, the hypothesis about the relationship between a willingness
to pay a price premium for products produced through SSCM practices and the self-brand connection
is set as follows.

Hypothesis 6 (H6). Customer’s self-brand connection will have a positive (+) impact on the willingness to pay
a price premium to purchase a product produced through SSCM practices.

According to McKnight et al. [51], trust has a significant impact on the customer’s ability to
overcome perceived risk and determine purchase intention. Lu et al. [52] and Limbu et al. [53] also
found that customer trust positively influenced purchase intention.

Trust plays an important role in determining the intention of customers to purchase products that
are produced and sold through sustainable supply management [54]. In the case of products that have
sustainability of supply chain management, such as eco-friendly products, trust is more influential on
purchasing intention. In the study of Park and Lee [55], corporate social responsibility activities have
a positive effect on product trust and trust are found to increase purchase intention. In this study, we
hypothesized that customer trust would have a positive effect on purchase intention.



Sustainability 2018, 10, 2271 8 of 19

Hypothesis 7 (H7). Customers’ trust will have a positive (+) impact on the purchase intention of products
produced through SSCM practices.

According to a study by Auger et al. [64] and Johnston et al. [65], customers are willing to
pay a price premium for products produced in a socially conscious manner or an environmentally
sustainable manner. In a study of trust and pricing premiums, Park and Lee [55] studied that customer
trust has a positive effect on price premium payment intentions for fair products. Ba and Pavlou [85]
also found that there is a linear relationship between seller trust and customer’s price premium
payment intention. In this study, the relationship between trust and the willingness to pay a price
premium is hypothesized as follows.

Hypothesis 8 (H8). Customer trust will have a positive (+) impact on customers” willingness to pay a price
premium to purchase products produced through SSCM practices.

Other possible direct relationships between constructs were not included in the hypothesis to
improve the parsimony of the model and to satisfy the purpose of the study of finding mediation
variables. The definitions of six constructs and measurement question items introduced by prior
studies are presented in Table 1 and the questionnaire is presented in Appendix A.

Table 1. Definitions and sources of constructs

Construct Definition Source

Customers’ perception of SSCM practice of a product as management
Customer perception  of materials, information, and capital flows across the supply chain,
of SSCM practices considering all the goals of sustainable development in economic,
environmental, and social aspects that arise from the needs of customers.

[6]

Customer Customers’ injecting of effort, time, knowledge, or other forms of
participation in resources into a company’s environmental, social, and economic [30,33,34]
SSCM practices SSCM activities.

Self-brand The degree to which the customer connects the perceived brand meaning

connection to the consumer’s self-concept. (431
Trust A willingness to rely on the other’s actions in the transaction. [52]
The intention of the customer to perform the purchase in the future and
Purchase intention  the probability that the belief and attitude are realized as actual [61]
purchasing behavior.
Willingness to pay ~ Willingness to pay more than the average amount of the same kind of [66,67]

a price premium product to purchase the product produced through SSCM practices.

3.2. Research Methods

SPSS 22 and AMOS 18 were used for statistical analysis. The analysis procedure is as follows.
First, to analyze the overall characteristics of the sample, demographic characteristics were derived
through frequency analysis using SPSS. Second, the reliability and validity of the constructs were
verified. The reliability analysis was performed by obtaining Cronbach’s alpha to secure the internal
consistency between the reliability and the measurement items. The validity was evaluated by average
variance extracted (AVE) value. The composite construct reliability (CCR) value was determined and
confirmed by factor analysis. Cronbach alpha was calculated by SPSS, and the AVE value and CCR
value were analyzed using AMOS. Third, correlation analysis was performed using SPSS to find out
the correlation between measurement variables. Fourth, structural equation modeling (SEM) was
performed using AMOS to verify the research model.

For the empirical analysis of this study, a smartphone brand was selected as a case study for
the following reasons. First, we considered the possibility of designing the customer participation
in the SSCM in selecting the product group for the empirical analysis. We selected a smartphone
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considering relatively long product cycle, design possibility of customer participation in the supply
chain, the convenience of customer participation design using IT. Second, since smartphones are
widely used in various age groups worldwide, it is easy to ensure the suitability of the sample for
the research purpose when conducting the questionnaire. Third, there is a growing interest among
customers in SSCM, including smartphone manufacturing processes and post-use recycling. Fourth,
if the results of this study are applied to the smartphone sector, which has a large industrial scale and
a large number of users, it can be expected that the environmental, social, and economic sustainability
improvement effects will be great.

3.3. Data Collection

The responses to the questionnaire were measured with a 5-point Likert scale ranging from
strongly disagree’ to ‘strongly agree’. The questionnaire was distributed to respondents aged 20 years
or older who were using smartphones. The demography of the survey respondents is presented in

/

Table 2. The survey was conducted online, and a total of 379 responses were collected. 367 responses
were included in the analysis (effective response rate of 96.8%), excluding 7 incomplete responses.
The structural equation should have a sample of sufficient size to estimate the sample. If the sample
size is not sufficient, the estimation error becomes large, so that the coefficient estimate cannot be
relied upon. A sample size of 200 is considered the minimum required for conducting SEM [86].
Chou and Bentler [87] argued that 200 is relatively small but reasonable size of the sample. If the
reliability of estimated variables is high (Cronbach’s alpha > 0.90), a sample size of 50 is stable [88].
There are many type II errors in conclusions unless there is a large sample with high reliability of
data [89]. Even though there is no consensus on the absolute minimum size of the sample to perform
a SEM, this study satisfies the requirement of the sample size with more than 200 and relatively high
reliability of constructs to carry out the next step of the research process.

Table 2. Demographic characteristics of survey respondents

Item Value No %
male 175 47.7
Gender female 192 523
20~29 22 6.0
30~39 80 21.8
Age 40~49 198 54.0
50~59 39 10.6

over 60 28 7.6
under 1500 60 16.4
1500~3000 70 19.1
Income per month (USD) 3000~4500 91 24.8
4500~6000 64 174
Over 6000 82 22.3

high school 27 7.4
. university 236 64.3
Education master’s degree 83 22.6
Ph.D. 21 5.7
unemployed 69 18.8
public service 53 14.4
clerical staff 66 18.0

Occupation technician 4 1.1
service 21 5.7

self-employed 22 6.0
professional 114 31.1

student 18 49
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4. Data Analysis

4.1. Measurement Test

We processed the analysis to test the reliability and validity of construct measurement scales.
Internal reliability and convergent validity were tested, and the results are presented in Table 3.
As a result of analyzing the Cronbach alpha coefficient for each construct, it was found that all the
construct values ranged from 0.885 to 0.928, which confirmed the reliability of the measurement.
The two measurement items in the perception on SSCM and three items in the participation in
SSCM that increase the Cronbach alpha coefficient at the time of removal were removed. If there is
a strong correlation between the questions measuring a construct, it can be confirmed that an accurate
measurement tool is used to measure the construct. Methods for evaluating convergent validity
include a method of evaluating convergent validity through confirmatory factor analysis, a method of
calculating average variance extracted (AVE), and a method of evaluating construct reliability (CR).
The results of confirmatory factor analysis are shown in Table 3. The convergent validity values of
the measurement items are all significant. The AVE value is also above 0.627 in all items and above
the general standard of 0.5. As the standard was suggested by Bagozzi and Yi [90], the value of the
conceptual reliability (CR) is 0.7 or more, indicating that there is convergent validity.

Table 3. Internal and convergent validity

Internal

Reliability Convergent Validity

Measurement Scales Factor Loading - -
Cronbach Average Variance Composite

Alpha Extracted Reliability

0.736 ***
0.723 ***
0.726 ***
Perception of SSCM (PS) 0.700 *** 0.899 0.668 0.934
0.777 ***
0.794 ***
0.787 ***

0.581 ***
0.825 ***
0.825 ***
0.743 ***
0.798 ***
0.763 ***

0.878 ***
0.902 ***
0.825 ***
0.767 ***

0.824 ***

Trust (T) 0.873 *** 0.883 0.825 0.934
0.850 ***

0.881 ***
0.908 ***
0.853 ***
0.859 ***

0.809 ***

0.903 *** 0.909 0.811 0.928
0.922 ***

% > 0.01.

Participation in SSCM (PPS) 0.885 0.627 0.909

Self-brand connection (SBC) 0.903 0.772 0.931

Purchase intention (PI) 0.928 0.818 0.947

Willingness to pay a price
premium (WPP)
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Discriminatory validity represents how well each of the observational variables explains the
constructs by examining the extent to which different measurement tools measure different concepts.
In this study, the discriminant validity was analyzed by comparing the correlation coefficient with
the square root of AVE value of the construct. To confirm the discriminant validity by this method,
the correlation coefficient between the constructs should be smaller than the square root of the AVE
value. As shown in Table 4, the square roots of the AVE value of all constructs were higher than the
correlation coefficient between constructs. The correlation coefficient results also indicate sufficient
correlations at the significance level of 0.01 for further analysis as presented in Table 4.

Table 4. Descriptive analysis and discriminant validity

Variables m S.D. 1% 1 2 3 4 5 6
PS 3.90 0.80 0.64 0.817
PPS 3.69 0.90 0.81 0.476 *** 0.792
SBC 3.68 0.85 0.72 0.619 ***  (0.592 *** 0.879
T 3.69 0.74 0.55 0.653 *** 0.472 *** 0.712 *** 0.908
PI 3.58 0.85 0.73 0.499 *** 0.620 *** 0.679 *** 0.640 *** 0.904
WPP 3.11 0.90 0.81 0.434 *** 0.445 *** 0.591 *** 0.518 *** 0.593 *** 0.901

Diagonal elements in bold are the square root of AVE. Off-diagonal elements present binary correlations among
constructs. Note: *** p < 0.01.

4.2. Hypothesis Test

Hypothesis 1 is to test the relationship between customer’s SSCM perception and self-brand
connection. The value of C.R. represents the statistical significance of the path coefficient. If the value
is greater than 41.965 or less than 0.05, it is statistically significant. As a result of the structural model
analysis, the standardization coefficient was 0.505 at the significance level of 0.01 and the value of
C.R. was 9.376. The results imply that a customer’s perception of a company’s SSCM activities has
a positive impact on the self-brand connection. Thus Hypothesis 1 has been adopted.

All eight hypotheses were adopted as the standardization coefficients were significant at the
significant level of 0.01 and the values of C.R were within the significant standard. The results of each
hypothesis test are presented in Figure 2 and Table 5.

SS5CM

perception

self-brand
connection

purchase
intention

willingness
to paya
price
premium

participation

Note. **p > 0.01.

Figure 2. Model summary.
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Table 5. Summary of path analysis

Hypothesis Path B B S.E. C.R. 4
1 PS — SBC 0.540 0.505 0.058 9.376 0.000
2 PS—T 0.639 0.629 0.063 10.082 0.000
3 PPS — SBC 0.386 0.401 0.050 7.693 0.000
4 PPS =T 0.198 0.217 0.050 3.995 0.000
5 SBC — PI 0.559 0.507 0.073 7.612 0.000
6 SBC — WPP 0.522 0.501 0.079 6.590 0.000
7 T— PI 0.397 0.342 0.077 5.182 0.000
8 T — WPP 0.226 0.206 0.081 2.785 0.005

The structural model of this study met the criterion in the model fit. The CMIN value divided by
the degree of freedom is considered to be appropriate if it is between 2 and 5. The CMIN/d.f. value of
this study model was found to be within the appropriate range of 2.826. Comparative fit index (CFI) is
0.923, NFI (normed fit index) is 0.886, IFI (incremental fit index) is 0.924 and TLI (Tucker-Lewis index)
is 0.914. The standard of these four model fits is based on 0.90 or higher. All of the above four indexes,
excluding NFI, exceed the standard value of 0.90 or higher. NFI is 0.886, which is not much different
from standard 0.90. In general, the RMR (root mean-square residual) should be less than 0.05, and the
fit of this model is 0.049. Thus, the fit of the research model is secured. The results of the study model
fit are presented in Table 6.

Table 6. Model fit summary

Model Fit Recommended Value Value
Chi Square 890.187
CMIN/d.f. <5,>2 2.826
CFI >0.90 0.923
NFI >0.90 0.886
RMR <0.05 0.049
IFI >0.90 0.924
TLI >0.90 0.914

5. Discussions, Implications, and Limitations

The results of Hypothesis 1 indicate that when a customer perceives a product’s SSCM, he or she
becomes aware that it helps to achieve his or her own altruistic goals in contrast to products that do not
implement SSCM. This is similar to the study of Gillespie and Roger [44]. Therefore, companies need
to be able to make customer recognize the sustainability characteristics. To this end, the supply chain
management stage should be improved in a way that improves the sustainability of the supply chain
management of products, and it should provide a variety of information and channels that customers
can recognize.

The results of Hypothesis 2 are similar to those of Chen and Chang [54] and Chen et al. [77],
in which the eco-friendliness of products has a positive effect on customer’s trust. This means that
when building a sales strategy based on sustainability, it is important for a company to build trust by
making customers recognize the product’s SSCM characteristics.

Mustak et al. [80] pointed out that customer participation is a positive performance factor
between customers and service providers, and that strengthening self-brand connections through
customer participation is also one of the positive results. According to Grisaffe and Nguyen [75], it is
a prerequisite for a customer to become attached to the brand in emotional form if a customer’s unique
interests such as social or altruistic goals are achieved through the purchase of goods or service. In other
words if the role of the customer in the SSCM of the product helps to achieve the customer’s social
and altruistic goal, it strengthens the customer’s self-brand connection. Therefore, the company can
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design SSCM to increase the customer’s self-brand connection by establishing appropriate customer
participation strategy in each supply chain management stage such as SSCM, sustainable vision,
strategy, policy establishment, service design, procurement, and production. It is important to establish
a strategy to form positive feelings for customers’ products by realizing their desire and strengthening
self-brand connections.

Customer participation consists of sharing information and knowledge, responsible behavior,
and interaction with the company or other customers. The results of Hypothesis 4 are the same as those
of Auh et al. [37] that information-sharing through customer-company communication strengthens
the relationship with customers and builds trust. In the study of Casalo et al. [38], it was found
that customer’s participation in online community activities had a positive effect on trust. Online
community and social network services (SNS) can be useful platforms to offer customers participation
opportunities along with the advance of IT technology.

According to Ba and Pavlou [85], the source of trust is defined as familiarity, value and the
calculativeness of the profit and loss caused by the other party’s deceit. From the results, the familiarity
and value acquired through a customer’s participation in SSCM can be the source of trust. Therefore,
it is necessary for companies to establish a strategy to actively expand the environmental, economic,
and social sustainability through the participation of customers in the supply chain management stage
of the product, and to increase the trust. This means expanding the role of the customer as a subject that
enables SSCM and does not confine itself to a simple consumer. It is necessary to proactively provide
ways of expanding the channel of sharing information and knowledge with customers, providing
active online or offline community participation opportunities, expanding interactions with customers
or companies, and inducing responsible behavior of customers.

The results of Hypothesis 5 are similar to those of Escalas and Bettman [42] that self-brand
connection affects customer buying behaviors and to that of Gillespie and Rogers [44] that suggests
when customers recognize the sustainability factor of supply chain management, the road to purchase
is connected. The results of Hypothesis 5 show that the effects of self-brand connection, which is
the degree to which customers connect self-identity and brand in the SSCM, influence the purchase
intention. Therefore, companies should use the self-brand connection as a strategy to increase their
purchasing intention by making consumers aware of their efforts to improve environmental, economic,
and social sustainability in supply chain management and its result.

The results of Hypothesis 7 show that customer trust has a positive effect on purchase intention
as suggested by the prior studies such as [55-57]. In the study of Park and Lee [55], corporate social
responsibility activities have a positive effect on product trust, and trust increases purchase intention.

The results of Hypothesis 8 are similar to those of Johnston et al. [65] and De Pelsmacker et al. [62].
Therefore, it should be recognized that for products produced through SSCM practices, customers have
a willingness to pay a price premium for ethical purchasing behavior, so that a strategy for extending
supply chain management sustainability can lead to financial performance.

This study has the following academic implications. First, this study confirms the positive effect
of SSCM on purchase intention by providing an empirical analysis of whether the SSCM activities of
the company affect the purchasing intention of the customer. Second, this study can be utilized as
a basis for strengthening the role of the customer in view of the SSCM. In addition to existing research
that limits the role of customers only in the environmental sustainability areas such as recycling, or in
the post-use stage, we expand the customer’s role to the entire supply chain management area and
also to the social and economic aspects, which shows the possibility of improving sustainability of
supply chain management and active participation of customers. Third, it provided a parameter for
the effect of the SSCM practices on the purchase intention of the company. Self-brand connection
and trust are the parameters that have a significant effect on purchase intention. Fourth, we provided
an empirical analysis of the effects of SSCM practices on the willingness to pay the price premium that
customers pay for ethical purchases of sustainable products.
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This study provides the following practical implications based on the study results. First,
the perception of SSCM practices by customers provides a basis for efforts to improve the sustainability
of supply chain management of enterprises by providing empirical studies that SSCM enhance
purchase intention. Second, the customers’ perception of a company’s SSCM practices affects positively
on the customers’ willingness to pay a price premium. Companies can use these findings in cost
management and pricing policies for products. In the past, the supply chain management can explore
the possibilities of expanding the role of the customer, which was limited to a part of post-use
management stage, to the whole stage. Third, based on the research result that customers participate in
the SSCM practices of the company strengthen the intention of purchasing products and the willingness
to pay a price premium. Firms can effectively design customer’s participation strategies in their SSCM
practices. Fourth, we present a smartphone as an empirical study object. It can be applied to customer
participation design of another product group by presenting sustainability improvement strategy and
customer participation strategy by smartphone’s supply chain management stage.

This study has limitations as follows: first, this study has selected empirical studies on
a smartphone that are produced by SSCM practices. It is a limitation of this study that the cited
smartphone with SSCM characteristics is unfamiliar in Korea. Second, we did not investigate the
effect of participation in purchasing intention and the willingness to pay a price premium payment
on the awareness of SSCM practices and participation in other product groups. Third, for the sake of
parsimony of the research model, we did not include variables such as product quality, design, price,
and perceived risk, which are included in smartphone purchasers’ purchase intention.

The following research can be developed in the future. First, it would be meaningful to analyze
the factors that determine a customer’s motivation to participate in SSCM and the degree of customer
participation. Second, it is necessary to diversify product categories such as apparel, food, books,
and travel products to verify the control effect of each product group. Third, in this study, we confirmed
the willingness to pay a price premium paid for ethical purchasing behavior of customers participating
in SSCM practices. We need to further investigate the extent to which the customer is willing to pay
a price premium and what other factors affect it.

6. Conclusions

This study applies statistical analysis to investigate the relationship among customers’ perceptions
of sustainable supply chain management practices, customers’ participation in the SSCM, self-brand
connection, trust, intention to purchase, and willingness to pay a price premium. The results indicate
that perceiving and participating in a company’s sustainable supply chain management practices
affects the customer’s self-brand connection and trust, which strengthens the customer’s intention to
purchase the product and the willingness to pay a price premium. Our findings suggest that companies
should adopt strategies that enhance customers’ perception of its sustainable supply chain management
and offer customers adequate opportunities to participate in SSCM practices. The empirical evidence
presented in this study will be useful for future research investigating customers’ roles in SSCM as
well as improving it and designing participation opportunities for customers.
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and interpretations. H.K. collected data and made statistical treatments and C.W.L. revised the manuscript. Both
advanced the manuscript.

Funding: No funding sources.
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Appendix A. Questionnaire Items for Constructs Measurement

Perception of SSCM

XYZ smartphone company is implementing environmentally responsible production management practices that
enable consumers to repair easily.

XYZ smartphone company is responsible for product recycling practices.

XYZ smartphone company is performing environmentally responsible production management practices by
disclosing repair methods and upgrading methods.

XYZ smartphone is produced in a socially responsible manner to improve the work environment of the workers.
XYZ smartphone company produces socially responsible products in selecting raw materials suppliers.

When selecting a contractor, XYZ smartphone company is responsible for producing products in a socially
responsible way by considering the human rights of workers.

XYZ smartphone company carries out economically responsible production management practices by saving the
funds for the workers.

XYZ smartphone company is responsible in terms of disclosing the cost structure to the Internet.

XYZ smartphone company is economically responsible for distributing revenue to customers.

Participation in SSCM

Since the parts are modular and designed to be easily repaired, I am likely to repair them myself.

I am likely to search for repair guide video since XYZ smartphone company provides it so that customers can repair
them themselves.

Since XYZ smartphone company provides open source code for upgrading the software, I am likely to upgrade the
smartphone myself.

I'will try to find out how and where the raw materials are supplied since the map is available online for customers
to search and view.

As XYZ smartphone company provides detailed information, photos, and videos showing the work environment on
the webpage, I will search for them and see.

A short online tour program showing the entire production environment of the smartphone is provided, I will
participate in it.

I am likely to consider joining the cooperative as XYZ smartphone company distributes the smartphones through
the cooperative that distributes the profits to the members.

As XYZ smartphone company provides the information on the price structure on the brand website, I will search
for it.

I am likely to receive the information on how the welfare fund for workers is used.

Self-brand connection

XYZ smartphone company reflects who I am.

The philosophy of the smartphone is consistent with the value I value.

I can explain the smartphone as an example to explain who I am to others.

I think that using the smartphone reflects who I want to be and who I want to show to others.

Trust

I trust XYZ smartphone company’s efforts and commitments for sustainable practices.
XYZ smartphone company is reliable.
XYZ smartphone company has standards regarding honesty and morality.

Purchase intention

Iam likely to buy XYZ smartphone if I need to buy a smartphone.

When I visit a store to buy a smartphone, I will buy XYZ smartphone if there is.
I'am likely to look for XYZ smartphone in the store if I buy a smartphone.

I'am likely to recommend XYZ smartphone to my friends.

Willingness to pay a price premium

Even if it is a little more expensive, buying XYZ smartphone is a good thing.
I am willing to pay more than other phones to buy XYZ smartphone.
I'will buy XYZ smartphone even if the other smartphones drop the price.
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