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With the prevalence of traceability technology in the turbulent Internet age, traceable food has become an important tool in addressing food safety issues. Under the combined effect of frequent food safety problems and sustainable development of traceability industry, the research on traceable food consumer behavior has become more extensive. However, it is still not fully understood how the multiple information brought by traceability affects consumers’ purchase decision. This study proposes the effects of traceability knowledge, traceable information quality and traceable certification credibility on traceable food purchase intention via the mediation of perceived risk and perceived value, and integrates the moderating effect of peer influence in the context of Internet age into a research framework. The analytical results indicate that traceability knowledge, traceable information quality, and traceability certification credibility indirectly affect consumers’ traceable food purchase intention through perceived risk and perceived value, while traceability knowledge, perceived risk, and perceived value directly affect “traceable food purchase intention.” Furthermore, peer influence was found to be a significant moderator in the relationship between perceived risk (perceived value) and “traceable food purchase intention.” Finally, based on the research results, traceability companies are suggested to focus on cultivating the traceable consumption habits. Meanwhile, although traceable food quality is the top priority, companies should also attach importance to the communication and interaction with consumer.
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INTRODUCTION

In the turbulent Internet age, “consumer is increasingly inseparable from modern information technology, while food traceability is receiving more and more attention as a means to ensure food safety. Food safety issues have become a core factor in consumers’ food purchase decision” (Yue et al., 2017). In December 2019, the U.S. Food and Drug Administration notified Almark Foods “of their hard-boiled and peeled eggs in pails manufactured at the Gainesville facility may be associated with a Listeria monocytogenes outbreak, which has been linked to several reported illnesses and one reported death” (SJTU Food Safety Research Center, 2019). In 2008, more than 50,000 Chinese children had been reported to have kidney stones associated with melamine contamination of dairy products. The incident hit the reputation of China-made products hard, and several countries banned the import of Chinese dairy products. Due to the specific product and social attributes of food, consumers are unable to observe the production process, resulting in asymmetry in food safety information attributes (Hobbs, 2004). The imperfection of Chinese credit system exacerbates consumers’ concerns about the lack of confidence in food quality and increases uncertainty in their purchasing process.

With the application of modern information technology, food traceability systems provide new ideas to address information asymmetry in food consumption process. As a main tool to eliminate information asymmetry and prevent food safety risks, it is considered to be of considerable importance (Liu et al., 2018). By increasing the transparency of food information, the traceability ensures the quality of food and reduces the concerns about food safety (Badia-Melis et al., 2015), thus enhancing consumers’ trust (Rijswijk et al., 2008).

As an important promoter and main participant in food safety traceability system, paying attention to consumers’ perception of traceable food has a catalytic role in improving the construction of traceability system. At the same time, studying the extrinsic cues of traceable food has great implications for discovering consumers’ purchase intention mechanism. Therefore, this article constructs a traceable food purchase intention (TFPI) model from the interaction perspective between extrinsic cues of traceable food and consumers’ cognitive evaluation to empirically demonstrate the relationships among traceability knowledge (TK), traceable certification credibility (TCC), traceable information quality (TIQ), perceived risk (PR), perceived value (PV), and purchase intention. It provides a reference basis for identifying the key elements of consumers’ purchase decision and provides theoretical and academic support for the promotion of traceable food. Furthermore, in the turbulent Internet age, peers have a more shaping and reinforcing effect on individuals compared to other groups (Schmidt and Tyler, 1975); the more information consumers received from peers, the stronger their motivation to conform to peers’ expectations. This article explores the moderating effect of peer influence (PI) between consumers’ cognitive evaluation and consumers’ purchase decision.



BACKGROUND AND HYPOTHESES DEVELOPMENT

Cox (1962) defined cues as product-related information, e.g., product color, shape, price, seller’s attitude, and friend’s opinion. Olson and Jacoby (1972) refined cues into intrinsic cues and extrinsic cues. They argued that in purchase decision consumers make judgments based on either the self attributes of the product (intrinsic cues) or non-self attributes (extrinsic cues). Cue-based decision-making is considered an independent consumer decision model (Hamlin, 2010). Specifically for traceable food, its intrinsic cues include physical cues such as color, shape, taste, and appearance of food (Verbeke and Ward, 2006), while numerous studies have shown that origin, price, production information, quality assurance, label composition, and third-party certification (Rijswijk et al., 2008; Wang and Tsai, 2019) are important extrinsic cues with benefits of food safety, health, nature, quality, trust, control assurance, and environmental protection.

Starting from consumers’ subjective feeling, the cognitivist approach is concerned with consumers’ decision and behavior. According to cognitivism, the organism influences its relationship with individuals’ response by means of cognition and evaluation after being stimulated (Arnold, 2010). Research related to consumers’ cognitive evaluation varies with different research dimensions. On the whole, the empirical studies based on consumers’ cognitive evaluation can be broadly classified into two categories. One is emotional studies, such as trust (Han and Kim, 2016), satisfaction (Hsu et al., 2012), and familiarity (Das, 2015). This category of research considers consumers’ cognitive evaluation as a result of changes in individuals’ emotion caused by extrinsic stimuli, which lead to different behavioral responses. The other is cognitive studies, such as perceived informativeness (Liu et al., 2019), PR (Yuan et al., 2020), and PV (Jayashankar et al., 2018). This category of research considers cognitive evaluation as consumers’ perceptions brought by extrinsic stimuli, and a comprehensive evaluation of these perceptions will further influence consumers’ subsequent behavior. Richardson et al. (1994) explored the relationship between consumers’ perception of quality and intrinsic/extrinsic cues. The result showed that both extrinsic and intrinsic cues have an impact on consumers’ perceived quality, but extrinsic cues played a more important role in the process. Traceable food is traced throughout the whole life cycle by technologies such as one-thing-one-code and Internet of Things. Due to this distinguishing characteristic, consumers rely more on extrinsic cues provided by traceability in their purchase decision-making. Bernués et al. (2003) proposed a product quality perception model. He argued that product quality consists of objective quality and subjective quality. The objective quality of a product is the value, intrinsic and extrinsic characteristics of a product during production, supply and distribution, while the subjective quality is the perception of search, credence, and experience attributes of the objective quality. According to this model, the extrinsic cues influencing consumers’ traceable food purchase can be divided into search, credence, and experience cues. Consumers will draw their purchase conclusions from the comprehensive evaluation of these cues. This article proposes that the TK acquired by consumer, the perceived information quality carried by the traceability labels, and the credibility of traceability certification brought by the certification marks are the most important experience, search, and credence attributes, which represents consumers’ overall quality perception of traceable food.


Traceability Knowledge

In the studies of consumer behavior, knowledge is considered to have an influence on all stages of decision-making process (Peng and Chen, 2019), particularly on how consumers assess the inherent value or risk of the product and their purchase behavior (Yuan et al., 2020). Buaprommee and Polyorat (2016) found that as an important cognitive factor influencing consumers’ purchasing behavior, consumers’ knowledge of a product enabled them to better understand the product and make sound purchase decisions. Klerck and Sweeney (2010) argued that consumers’ TK has an important role in elucidating consumer behavior, especially in terms of information search and processing. Consumers’ knowledge of nutrition, health, and traceability can facilitate their use of traceability information as the benefits offered by traceable foods can be easily explained and identified. Therefore, TK has an impact on food information collection, attitudes, and purchase intention.

Lin et al. (2017) have suggested that consumers’ green knowledge contributes positively to promoting consumers’ green PV in the study of the effect of green brand innovation on brand loyalty. Wang and Hazen (2015) empirically verified that consumers’ PV and PR are influenced by consumers’ product knowledge, and suggested product knowledge as one of the most important influencing factors on consumers’ purchase behavior. Similarly, food-related knowledge stimulates consumers’ purchase intention (McClure and Seock, 2020). Sharaf and Isa (2017) have noted that knowledge significantly affects consumers’ green purchase intention in his study of students’ green consumption behavior. Paul et al. (2016) noted that environmental knowledge positively influenced consumers’ purchase intention in their study of green product consumption intentions. Suki (2016) also demonstrated this hypothesis in the study of green product uses. Thus, the following three hypotheses were proposed:


 Hypothesis 1a. TK has a significant negative effect on PR.




 Hypothesis 1b. TK has a significant positive effect on PV.




 Hypothesis 1c. TK has a significant positive effect on TFPI.





Traceable Information Quality

When consumers are aware of the risks associated with food safety, they are motivated to seek more information through the use of traceability system (Yoo et al., 2015). Food traceability system allows consumers to have a more transparent understanding of the entire process of food products from production to distribution, thus becoming an effective way for users to avoid safety risks (Liu and Niyongira, 2017). Wang et al. (2017) found that traceability system provides consumers with timely information to assess and enhance their experience, thus helping companies to improve consumers’ perceptions of product reliability.

Cheung et al. (2008) argued that information quality perceived by consumers determined their purchase decision of goods or services. They also state that consumers’ perception of information quality is an important factor in evaluating their potential purchase behavior. Mun et al. (2013) stated that perceived information quality affects PR. Zheng et al. (2017) have noted that there is a positive relationship between information quality and PV. Furthermore, Menozzi et al. (2015) noted that food traceability information, especially information about pest control and intermediate product inputs, was effective in improving consumer purchase intention. Riccioli et al. (2019) identified traceability information as the primary aspect that positively influenced consumers’ purchase intention compared to other quality certifications. Based on the above discussion, the following three hypotheses emerged:


 Hypothesis 2a. TIQ has a significant negative effect on PR.




 Hypothesis 2b. TIQ has a significant positive effect on PV.




 Hypothesis 2c. TIQ has a significant positive effect on TFPI.





Traceable Certification Credibility

TCC represents the degree of trust consumers found in the certification declaration provided by the government or a third-party organization. As a credible form of certification, food safety certification is considered an important means to judge the level of food safety, convey trust within the industry, and have a significant impact on consumers’ decisions (Brach et al., 2017). Purchasing traceable food through a reputable third-party certifier ensures quality (Giacomarra et al., 2016) and credibility (Brach et al., 2017), alleviating consumers’ information asymmetry. In turn, companies can also gain more benefits from certification. As a fundamental element of industry competition, companies seek continuous quality improvement through certification to attract more customers (Bai et al., 2013).

Consumers’ trust in the product is influenced by the credibility of the certification body (Bai et al., 2013). When studying the credibility of sources, Filieri (2015) found that the credibility of the source enhanced trust in the information provided by the website and thus influenced consumers’ judgment. In a study of Chinese consumers’ purchase intention, Wu et al. (2015) found that certification was the most important traceable food purchase characteristic, followed by appearance and traceability information. Cui et al. (2019) found out that the credibility of food safety information has a significant effect on consumers’ PR. It has also been shown that third-party certification can provide informational cues and help reduce consumers’ perceptions of product risk (Brach et al., 2017). Meanwhile, Lin et al. (2017) proved that the credibility of ads was positively related to consumers’ PV of location-based mobile ads. Wu et al. (2016) found that consumers’ perception of the credibility of third-party certified traceable information significantly influenced consumers’ purchase intention. Kim and Song (2020) noted that the trust in certified traceable food significantly influences consumers’ purchase intention in their study of certified label traceability. Therefore, the following three hypotheses were proposed:


 Hypothesis 3a. TCC has a significant negative effect on PR.




 Hypothesis 3b. TCC has a significant positive effect on PV.




 Hypothesis 3c. TCC has a significant positive effect on TFPI.





Cognitive Evaluation

The study of cognitive-emotional organism factors in cognitive evaluation theory suggests that consumers’ psychological responses to extrinsic cues are a process in which individuals move from primary intuitive cognition, to emotional transformation, and then to higher-level cognition (Kim and Moon, 2009). Therefore, this article adopted consumers’ high-level cognition (evaluation and judgment) as the final psychological judgment of consumers’ cognitive evaluation of traceable food. Ueland et al. (2012) proposed a benefit-risk assessment mode, suggesting that consumers’ evaluation is composed of perceived benefits and PR. Specific to traceable food, the price and premium are also an indispensable consideration in the process of consumers’ evaluation and comparison; meanwhile, PV theory (Zeithaml, 1988) holds that consumers’ PV is jointly determined by their perceived benefits and the price they pay. Therefore, this article considers that consumers’ evaluation and judgment of traceable food is composed of PR and PV.

Tzavlopoulos et al. (2019) proposed that PR is negatively related to PV in their study of e-commerce quality. Liang et al. (2015) concluded that consumers’ PR significantly affects consumers’ PV. Abror et al. (2021) have found out that PR has a significant impact on PV in their study of relationship between PR and tourists’ trust. For many people, traceable food is a new experience that differentiates from traditional agri-food. Therefore, greater uncertainty may result in a greater degree of PR, which in turn may affect changes in consumers’ PV.

PR theory suggests that consumers tend to minimize PR rather than maximize their purchase utility (Mitchell, 1999). That is, a decrease in PR leads to an increase in consumers’ willingness to purchase, thus PR negatively affects consumers’ purchase intention. In the study of relationship between cross-border E-tailer’s return policy and consumers’ purchase intention, Shao et al. (2021) have proposed that PR has a negative effect on the consumers’ purchase intention. Tran (2020) has also found that product risk influenced purchase intentions for online shopping. Zeithaml (1988) has stated that PV is one of the most important factors influencing purchase intention. Sweeney et al. (1999) have proposed that PV can build positive word-of-mouth effects and increase purchase intentions. Petraviiūt et al. (2021) have proposed that PV has positive effect on purchase intention of luxury brand. Therefore, the following hypotheses were proposed:


 Hypothesis 4. PR has a significant negative effect on PV.




 Hypothesis 5. PR has a significant negative effect on TFPI.




 Hypothesis 6. PV has a significant positive effect on TFPI.





Mediating Effect of Cognitive Evaluation

According to the cognitive evaluation theory, the internal state of the individual is regulated between external stimuli and behavioral responses (Arnold, 2010). That is, consumers need to evaluate the quality, price, and service of a product before purchase in order to make a more favorable decision. Previous research findings provided the theoretical basis for the hypothesis of the mediating influence of cognitive evaluation on the relationship between extrinsic cues of traceable food and consumers’ purchase intention. For example, Ponte et al. (2015) empirically examined the mediating role of PV between trust and consumers’ purchase intention. Liang et al. (2015) found that consumers’ online travel purchase intention was mediated by PV and PR. In this article, PR and PV were developed to measure the positive and negative effects of extrinsic stimuli on individuals’ perception and evaluation, respectively. Specifically, consumers’ perception of TK, TIQ, and TCC will influence consumers’ purchase intention through the mediating effects of PR and PV. Therefore, the following hypotheses were proposed:


 Hypothesis 7a. PR plays a mediating role between TK and TFPI, and TK promotes the purchase intention by reducing PR.




 Hypothesis 7b. PR plays a mediating role between TIQ and TFPI, and TIQ promotes purchase intention by reducing PR.




 Hypothesis 7c. PR plays a mediating role between TCC and TFPI, and TCC promotes the purchase intention by reducing PR.




 Hypothesis 8a. PV plays a mediating role between TK and TFPI, and TK promotes purchase intention by increasing PV.




 Hypothesis 8b. PV plays a mediating role between TIQ and TFPI, and TIQ promotes purchase intention by increasing PV.




 Hypothesis 8c. PV plays a mediating role between TCC and TFPI, and TCC promotes the purchase intention by increasing PV.





Moderating Effect of Peer Influence

Hallinan and Williams (1990) concluded that peers as groups with similar social identities, geographical proximity, or similar individual characteristics are more easily understood by each other due to their similar individual characteristics (age) or psychological characteristics (interests, hobbies). Campbell and Alexander (1965) concluded PI as a phenomenon in which the behaviors and attitudes of individuals in a group are influenced by other individuals, leading to a convergence of behaviors and attitudes within the group. Rogers and Wheeler (1976) explained the mechanism of PI in the social network, suggesting that interpersonal communication is more likely to occur among peers because of similar psychological traits, or interests, which makes it easier to understand and trust each other and thus achieve effective communication. Kandel (1985) explained the mechanism of PI from a social psychological perspective. He suggested that due to the similarity of certain characteristics, individuals engaged in like-matching and interaction; during the process, they are implicitly influenced, which in turn leads to convergence of behavior or views. As “social beings,” individuals are susceptible to peer interactions in order to better integrate into their groups and achieve a better social status. PI improves individuals’ attitudes, knowledge, and behavior by internalizing and assimilating information provided by peers through imitative learning mechanisms, resulting in convergence of views or behaviors among individuals. Thus, consumers’ decisions are influenced by peers (Hoonsopon and Puriwat, 2016).

Numerous studies have indicated that PI has an impact on consumer purchase intention. Samaraweera (2020) found that PI significantly reduced consumers’ purchase intention for crisis brands as PI played a moderating role in brand equity and purchase intention. Isa and Chin (2019) found that PI was positively associated with purchase intention when exploring the role of corporate social responsibility in ethical purchase intention. In summary, this article suggests that consumers’ final decision to purchase traceable food will be influenced by PI. If PI of traceable food is positive, the decrease in purchase intention caused by consumers’ original PR will be slightly slowed down. In contrast, the more positive the PI is, the more positive slope of PV on the purchase intention of traceable food will be inclined. Therefore, the following hypotheses were proposed:


 Hypothesis 9a. PI moderates the negative relationship between PR and TFPI.




 Hypothesis 9b. PI moderates the positive relationship between PV and TFPI.



Although the existing research results on consumers’ behavior are rich and diverse, there is still a lack of sufficient attention to the extrinsic cues of traceable food, and the research on consumers’ cognitive behavior of traceable food is just beginning. Specific types of research on identifying traceable information of interest to Chinese consumer are still limited (Liu et al., 2018). For example, current studies related to traceable food extrinsic cues are mostly related to tangible cues such as price and traceable information (Wu et al., 2016), while the role of intangible extrinsic cues such as consumers’ knowledge (Bai et al., 2013) and PI is neglected. Furthermore, there is limited research on consumers’ TFPI or the psychosocial prerequisites that influence these intentions (Menozzi et al., 2015). Research on the role of PV in traceability systems in the Chinese environment is not well documented (Lim et al., 2014). Meanwhile, although different scholars have conducted existential tests, identification, application, and other discussions around PI, peer research in the field of consumer behavior is still rare in China.

Based on the above study, this article proposes the research framework as shown in Figure 1. The study takes TK, TIQ, and TCC as independent variables; PR and PV as mediating variables; and purchase intention as dependent variable. It is also worth noting that this study considers PI in the social networking context as a moderating variable to explore its effect between cognitive evaluation and purchase intention.


[image: image]

FIGURE 1. Research framework.





MATERIALS AND METHODS


Research Subjects and Data Collection

To empirically test the aforementioned model, this article designed a questionnaire based on the relevant constructs used in past literature and has been carefully verified by several scholars. A small-scale pretest of the questionnaire was conducted prior to large-scale distribution to test the reliability of the study. A total of 70 initial questionnaires were distributed to the investigators online and offline. A total of 63 questionnaires were returned and 7 invalid questionnaires were excluded, resulting in 56 pretest questionnaires with a return rate of 80%. After the preliminary partial least squares (PLS) algorithm, three questions did not meet the expected research objectives, namely, the outerloadings of TK3, TK4 (TK questions 3 and 4) and PR2 (PR question 2) were 0.676, 0.676, and 0.61, i.e., less than 0.7; thus, these three questions were deleted to improve the reliability and validity of the questionnaire. To ensure the quality and representativeness of the returned questionnaires, article conducted an online questionnaire survey and an offline questionnaire from July to September 2020. The online questionnaire survey was mainly placed on the website of Questionnaire Star. The offline questionnaire interview was mainly distributed to relatives, colleagues, friends, students, and their networks.

After 2 months of questionnaire distribution, 400 questionnaires were distributed online with 349 questionnaires collected. A total of 288 valid questionnaires were obtained after removing 61 invalid questionnaires. A total of 200 questionnaires were distributed offline with 157 questionnaires collected. A total of 133 valid questionnaires were obtained after removing 24 invalid questionnaires. A total of 600 questionnaires were distributed online and offline, 506 questionnaires were collected, and 421 valid questionnaires were obtained after deleting invalid questionnaires. The number of valid questionnaires/total distribution was 70%. According to Bagozzi and Yi (2012), the sample size should be at least 5 times the sample question items, and the ratio of the sample size to the sample question items in this paper is 12.38, which satisfies the sample size requirement.



Measurement Instrument

Supported by a research project on “factors influencing consumers’ traceable food purchase intention,” this article is dedicated to analyzing and exploring the factors influencing the purchase of traceable food from consumers’ perspective, so as to help enterprises and upstream suppliers improve the accuracy of supply chain information flow, enhance the core competitiveness, and open up the market for traceable food. After a preliminary theoretical review, literature search, market research, and expert interviews, this article designed a three-part questionnaire.

The first part of the questionnaire mainly explained the source, basic information, and purpose of the survey to eliminate the concerns of the respondents in answering the questions and ensure the authenticity and reliability of the data collected as much as possible. The second part was the basic information of the survey respondents with a total of six items, including gender, education, age, income, purchase frequency, and purchase amount. The third part of the questionnaire focused on subjective measurement of seven dimensions (including TK, TIQ and TCC, PR, PV, TFPI, and PI). A total of 34 items were measured in this part, among which were 5 items of TK, drawing on the knowledge survey scale adopted by Wang and Tsai (2019) and Wang et al. (2018); 5 items of TIQ, drawing on the well-established scales of Yi et al. (2013) and Alma and Braimllari (2018); 5 items of TCC, drawing on the mature scales of Kim and Song (2020) and Zheng et al. (2017); 5 items of PR, drawing on the mature scales of Yi et al. (2013) and Alalwan et al. (2017); 5 items of PV, drawing on the mature scales of Alalwan et al. (2017) and Molinillo et al. (2021); 5 items of TFPI, drawing on the well-established scales of Kim and Song (2020) and Konuk (2018); and 4 items of PI, drawing on the well-established scales of Xia et al. (2012) and Isa and Chin (2019).

To improve the discrimination and increase the amount of variation between the latent variables, a 7-point Likert scale was adopted in this article. The latent variables were calculated ranging from “strongly disagree” (1) to “strongly agree” (7). Respondents rated each question in the range of 1–7 based on the description of the question and its degree of conformity to the actual situation, with higher scores representing greater agreement with the question.



Research Method

In this article, SPSS 25.0 was used to perform sample descriptive statistics analysis, followed by a PLS path modeling approach using SmartPLS version 3.2.8, to validate and analyze the conceptual model. The main reasons for using PLS are as follows: (1) most marketing studies tend to have non-normal data assignment, while PLS does not require any assumption of normality and it handles non-normal assignment quite well and (2) PLS can overcome the multivariate covariance problem, effectively handle conditioning data and missing values, and has good predictive and explanatory power (Bontis et al., 2007).

The analysis and estimation procedure of PLS suggested by Vinzi et al. (2010) was adopted, which was divided into the following two phases: the first phase performed reliability and validity analysis, and the second phase performed path coefficients and explanatory power of the structural model. The two-phase analysis confirmed the reliability and validity of the constructs, thus verifying the relationships between constructs (Anderson and Gerbing, 1988).




RESULTS


Descriptive Statistical Analysis

To test for possible non-response bias (NRB) and the representativeness of the sample, this article compared the earliest 10-day recalled samples (51) with the latest 10-day recalled samples (63), and conducted independent-sample t-tests for all latent variables in both subsamples. The results did not present statistically significant differences (Armstrong and Overton, 2005), representing that NRB did not have a serious impact in this article.

The results of the basic situation are detailed in Table 1. According to the statistical results, the gender ratio is consistent with the status quo that women are more active in food safety issues than men (Konuk, 2018). The results of the education level survey are also consistent with the status quo that users who purchase traceable food are generally highly educated. The monthly income structure basically conforms to the current status of the monthly income of urban residents in China, which also indicates that the current main consumer group’s monthly income is not high. It has also been found that the proportion of people who occasionally purchase traceable food is more than half, which is in line with the primary growth stage of the traceable food in the Chinese market. Furthermore, the results of purchase amount are also consistent with the miniaturization of traceable food purchase, that is, consumer are more inclined to make small and convenient multiple purchases, indicating that the consumers’ consumption has been changed from quantity demand to quality demand.


TABLE 1. Frequency distribution table.

[image: Table 1]
Variance inflation factor (VIF) can be used to ensure that there is no multicollinearity problem (Petter et al., 2007). Hair et al. (2012) suggested that when the VIF value is greater than or equal to 5, it implies the existence of a possible collinearity problem among the constructs. However, Table 2 shows that the VIF of all constructs is between 1.000 and 4.334, indicating that multicollinearity is not a problem in this research.


TABLE 2. Multicollinearity statistics.

[image: Table 2]


Outer Model and Scale Validation

The related tests for the outer model included the internal consistency, reliability, convergence validity, and discriminant validity to demonstrate the appropriateness of the constructs. Fornell and Larcker (1981) stated that the composite reliability (CR) and Cronbach’s α should be greater than 0.70, indicating the internal consistency of the items. Chin and Marcoulides (1998) suggested that the reliability can be judged by the factor loadings being greater than 0.7. AVE represents the average explanatory power of the constructs, whose value must be greater than 0.5 (Barclay et al., 1995). The confirmatory factor analysis (CFA) results show that the fact loadings, Cronbach’s α, and CR values of all constructs are greater than 0.70 and the AVE values are greater than 0.50 (Table 3), thus supporting the internal consistency, reliability, and convergence validity.


TABLE 3. Confirmatory factor analysis and scale reliability.

[image: Table 3]
Discriminant validity describes the degree of difference between a construct and other constructs. Fornell-Larcker criterion (Fornell and Larcker, 1981) is an important method to determine the discriminant validity. If a measurement model has discriminant validity, the square root of the AVE for each construct should be greater than the correlation coefficient between that construct and any other constructs (Hair et al., 2010). Table 4 shows the results of the discriminant validity. Except for the correlation coefficient between TFPI and PV (0.850), which is larger than the squared roots of AVE for TFPI (0.832). Any other AVE on the diagonal is larger than the correlation coefficient to its left and below, thus, TFPI and PV may have discriminant validity problem.


TABLE 4. Discriminant validity analysis.

[image: Table 4]
To further examine the discriminant validity, the cross-loadings have been analyzed. As mentioned in Table 5, the factor loadings of each TFPI item are greater than its cross-loadings with PV; therefore, it can be concluded that the differential validity between these two variables should be valid at least within an acceptable range (Fornell and Larcker, 1981; Vinzi et al., 2010). In addition, one of the reasons why PLS is widely used is that its results are robust for multivariate covariance; in other words, the results of PLS will not be seriously affected by the lack of discriminant validity due to the high correlation between two variables (multivariate covariance). Although TFPI and PV in this study failed the Fornell-Larcker criterion, they should not cause serious distortion to the results of the subsequent statistical analysis.


TABLE 5. Summary table of cross-loading.
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Inner Model and Hypotheses Testing

Figure 2 shows the standardized path coefficient analysis. TK (β = −0.179, p = 0.002 < 0.01), TIQ (β = −0.605, p = 0.000 < 0.001), and TCC (TCC)(β = −0.106, p = 0.003 < 0.01) have a significant impact on PR; therefore, H1a, H2a, and H3a are supported. TK (β = 0.120, p = 0.012 < 0.05) and TIQ (β = 0.188, p = 0.003 < 0.01) have a significant impact on PV, while TCC (β = 0.037, p = 0.269 > 0.05) has no significant impact on PV; therefore, H1b and H2b are supported but H3b is not supported. TK (β = 0.193, p = 0.000 < 0.001) has a significant impact on TFPI, while TIQ (β = 0.33, p = 0.556 > 0.05) and TCC (β = 0.035, p = 0.281 > 0.05) have no significant impact on TFPI; therefore, H1c is supported but H2c and H3c are not supported. PR (β = −0.584, p = 0.000 < 0.001) has a significant impact on PV, supporting H4 of the research study. PV (β = 0.616, p = 0.000 < 0.001) and PR (β = −0.130, p = 0.036 < 0.05) have a significant impact on TFPI, supporting H5 and H6 of the research study.


[image: image]

FIGURE 2. Standardized path coefficients and significance of the inner model.


The goal of PLS is to maximize the explained capacity of the endogenous variables. Like in multiple regressions, the R2 value is the portion of the total variance of a latent variable that can be explained. It is considered substantial if its value approximates 0.67, moderate if its value is around 0.33, and weak if its value is around 0.19 (Chin and Marcoulides, 1998). This article found that the degree of explained variation by PR and PV on TFPI was 75.5%. In contrast, TIQ, TK, and TCC have 67.0% of the explained variation for PR. Moreover, TCC, TIQ, and TK also had a high degree of variation of 73.9% for PV. The explanatory power of the relevant variables in this model is greater than or equal to 0.67, which means that the model has a fairly good explanatory power.



Mediation Effect Analysis

Changes in the exogenous constructs lead to changes in the mediating variable, which in turn lead to changes in the endogenous constructs in the PLS path model. Mediating variables control the nature of the relationship between two constructs (i.e., the underlying mechanism or process). Understanding the issue of mediation is important in at least two ways as follows: (1) they are fundamental to explaining the management theme of how certain process factors can ameliorate or impede the impact of success drivers (Castro and Roldán, 2013) and (2) incorporating a third variable that plays an intermediate role between two variables in the model is a methodological challenge (Nitzl et al., 2016). Table 6 shows the result of mediating effect analysis. It can be found that H7b, H8a, and H8b are valid while H7a, H7c, and H8c are invalid.


TABLE 6. Mediating effect analysis.
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Moderating Effect Analysis

Moderating effect refers to whether a variable can systematically change the form or strength of the correlation between the independent and dependent variables. In terms of statistical significance, this article intends to test whether different levels of PI make a significant difference in the effect between PV (PR) and purchase intention. To perform the moderating effect analysis, the built-in function of SmartPLS can easily multiply the independent variables with the indicator variables of the moderating variables and achieve the mean-center effect. Table 7 shows that the cross-term of PV and PI has a significant effect on TFPI (β = 0.021, p = 0.044 < 0.05), and the interaction of PR and PI has also a significant effect on TFPI (β = −0.026, p = 0.043 < 0.05); therefore, PI has a moderating effect both on the relationship between PV and TFPI, and between PR and TFPI. H9a and H9b are both valid.


TABLE 7. Moderating effect analysis.
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DISCUSSION

The key to facilitate the benign development of the traceable food industry lies in improving the overall quality of traceable food products. This study attempts to explore the influence mechanism of TFPI from the perspective of consumers, and the influence and mechanism of the extrinsic cues of traceable food, consumers’ cognitive evaluation and PI in consumers’ purchase decision of traceable food have been clarified in order to provide implementable measures and suggestions for the traceable food industry, improve the quality of traceable food, assist enterprises to stay ahead in the industry competition, and boost the rapid development of the traceability industry.



CONCLUSION

The findings show a significant relationship between TK and consumer’s cognitive evaluation, which are consistent with the findings of Wang et al. (2018) and Lin et al. (2017). This article argues that due to the large amount of detailed information carried by traceability labels, the information asymmetry problem in the food supply chain has been reduced effectively. The more consumers know about traceable foods, the more they can perceive this reduction in food safety risk, and the increase in value through traceability labels. The empirical results show that TIQ has a significant effect on PR and PV, which are consistent with the studies of Mun et al. (2013) and Zheng et al. (2017). The results suggest that detailed information can provide predictive food quality. If the traceable information is perceived as a valuable source of information, high information quality is more likely to motivate consumers to affirm the value of traceable food and reduce their concerns about its risks. The empirical results between TCC and consumers’ cognitive evaluation show that the traceable credibility obtained from certification marks has a significant negative effect on PR, which is also confirmed in a previous study by Brach et al. (2017). In contrast, the influence of TCC on PV was not significant, indicating that the certification mark significantly reduced consumers’ PR in their food purchase and alleviated their concerns about food safety risks, but did not cause a change in their PV. Possible explanations are, although China has established national standards and industry standards for traceable foods, there are still problems such as the lack of detailed descriptions of food cultivation, distribution and sales, the low information content of traceability codes, the cumbersome inquiry process, and the lack of credible certification, all of which lead to information collection costs exceeding marginal benefits for consumers, resulting in consumers choosing foods that are less risky but familiar. Certification marks act as an implication of quality, conveying attributes such as sustainability and healthiness (Grunert and Aachmann, 2016), and have been increasingly applied in association with products or brands with social value (Brach et al., 2017).

The empirical results of the direct relationship between extrinsic cues of traceable food and TFPI indicate that TK enhances consumers’ cognitive evaluation (Wang and Hazen, 2015) and purchase intention (Wang and Tsai, 2019), thus confirming that knowledge is an important dimension in forming cognitive evaluation and behavioral intention (Jorgensen and Savla, 2010). However, the positive effects of TIQ and TCC on purchase intention were not significant. This may be due to the current food sampling system in China, which makes consumers believe that the food quality represented by food labels is not sufficient to make their purchase decision; meanwhile, the certification mark does not release the credibility signal it represents, and is not yet sufficient to support consumers’ judgments about traceable food purchase decisions.

The results of the study show that PR has a significant negative impact on PV, and both have a significant effect on TFPI. Similar research was conducted by Tzavlopoulos et al. (2019). It indicates that PR and PV, representing components of consumers’ cognitive evaluation, reflect the psychological process of consumers’ purchase decision-making. Unlike other types of consumption, the reduction of risk associated with traceable food precedes the increase in value. As food consumers, they desire to minimize “food safety risks” while ensuring their purchase decisions are “informed” and provide them with long-term “health benefits, social status” and other values. As a result, they perceive risk ahead of value and attempt to remain rational in their purchase decisions to maximize benefits. Furthermore, according to the path coefficients, the influence of PV is stronger than that of PR, indicating that PV is a more important factor in the formation of consumers’ purchase intention. It validates Ponte et al.’s view that PV is a driving factor for consumers’ purchase behavior (Ponte et al., 2015). The research finding provides some insight into describing the types of traceable food consumers, while also enriching and complementing the existing research findings.

Economic theories such as prospect theory (Tversky, 1979) suggest that consumers usually seek to evaluate value and risk as a whole when making purchase decisions. The empirical results suggest that it is the same for consumers’ decision-making on traceable food. The results of the mediation effects show that PV and PR are two important mediating variables in this research model, which play different mediating roles in the mechanisms of TK and TIQ on TFPI.

Taking PI as a breakthrough point, this research investigates the role played by PI between cognitive evaluation and TFPI after consumers formed their own cognitive evaluation. In the turbulent Internet age, peer has the potential to influence consumers’ established evaluation of traceable food purchase. In other words, the influence of the consumers’ own cognitive evaluation on purchase intention is weakened when the PI is high enough. This result allows for a more nuanced interpretation of the relationship between consumers’ cognitive evaluation and purchase intention, and also expands on existing PI and PV research. For example, some studies have shown a direct positive relationship between PI and consumers’ PV (Lin and Bautista, 2020), while the results of some others are irrelevant (Belz and Schmidt-Riediger, 2010). This study expands the research in this area by clarifying the role of PI in the Chinese context and giving an alternative way of PI.


Implications

This research constructs a conceptual model of extrinsic cues of traceable food and TFPI to reveal the logic of “cue-cognition-decision” and provides research support to explain consumers’ “cognition-intention” gap.

The research provides strong evidence for the view that TK is a very important antecedent factor in consumers’ decision-making process (Wang and Hazen, 2015). The results showed that the intangible extrinsic cue of TK has a more intricate mechanism of influence on purchase intention, and the cultivation of knowledge requires long-term accumulation; therefore, as a sustainable industry, the promotion of traceable food requires not only short-term publicity but also long-term accumulation of knowledge and experience. The concern for food safety and traceable food should start from education, shaping the concept of traceability from childhood, improving TK literacy, and using knowledge to drive and influence more consumers.

Due to the positive relationship between traceability information quality and PR and PV, scholars have called for a shift in business models from managing customer to value creation and value chain development (Tretyak et al., 2013), where companies can make changes through product traceability, information, and service upgrades that affect resources, processes, products, services, and solutions along the supply chain (Kohtamaki and Rajala, 2016). The importance of traceability information quality is highlighted by improving the quality of traceability code information as a way to ensure the increasingly intuitive appeal of traceable food and consumers’ positive purchase intention.

The empirical results showed that consumers have doubts about TCC. The contrast between the important role of the certification mark and the empirical results precisely indicates that it is crucial to develop high-quality standards for traceable food and provide consumers with certification of these standards (Giacomarra et al., 2016). In the turbulent Internet age, it is important to develop a risk-averse mechanism for the government and industry, and there is an urgent need for the government, non-profit organizations, research institutions, or academic units to take the lead in organizing and implementing third-party certification of traceable food, achieve the management and supervision of enterprises, release the transmission of trust represented by certification to the market, and convey reliable and accurate information of traceable food to the consumers.

The moderating role of peers suggests that traceable food companies should pay attention to the social environment where traceable food is sold. By building an exclusive social interaction platform, the company cultivates lead users and members who can grasp public opinion and be more effective or influential, so as to attract more consumer; and by the consumption of high-quality traceable food, the company brings about members’ self-fulfillment, enhancement, and satisfaction of membership status and social status, thus realizing the cultivation of consumption habit and loyalty of members as well as the promotion of traceable food market positioning. Eventually, through the product differentiation of “traceability code and certification mark,” “get what one pays for” can be realized and a virtuous cycle of high quality brought by high selling price can be formed.

In summary, as a food with higher technological content, buy-back behavior is what sustainable food industry expects and cares about. This research attempts to explain the decision-making process and consumer behavior of traceable food from the initial purchase intention to the final purchase experience, with the hope that the research can be applied to any scenario of future research with a more profound way of thinking. The study concluded that when implementing precision marketing, companies should not only focus on short-term advertising campaigns but should also take root downward and start from education to cultivate the concept of traceable consumption. At the same time, although the quality of traceable food is the top priority, it is also crucial to pay attention to communication and interaction with consumer.



Research Limitations and Future Research Suggestions

Although the intended research objectives of this article were met, there were several limitations that can be addressed for future research. First, due to the geographical and time constraints, there may be inevitably groups not covered by the questionnaire. Respondents’ answers may also be influenced by subjective reasons (social expectations, subjective feelings, attitudes, emotions, etc.), resulting in less objective questionnaire results. In the future, the cooperation with publishing associations and publishers can be considered to expand the group coverage and sample size in order to increase the breadth of this research and the rigor of the findings through randomization and sampling considerations. Second, this article investigated the relationship between extrinsic cues of traceable food and purchase intention from the perspective of consumers’ advanced cognition, while in reality, consumers’ cognitive evaluation is a gradual process of “primary cognition-emotion-advanced cognition,” thus more factors should be analyzed in future research. For example, more sociodemographic factors (family size, children, health status, etc.) or emotional factors (satisfaction, loyalty, etc.) in the cognitive-psychological structure should be included in future research to further analyze the interaction between different influencing factors, increase the explanatory power of the model, and promote the further development of the study. Finally, although this article provides important preliminary insights into the influence of extrinsic cues of traceable food on consumers’ purchase intention, additional field studies are needed to confirm the validity of the results. As the traceability system is still in improvement, and industrial application has not yet been popularized, research on the purchase intention of traceable food is limited. Most of the relevant studies are single-issue studies; comprehensive information attributes of traceable food and the influence of traceability certification credibility bodies are rare. Therefore, it is difficult to corroborate the results by typical cases. In the future, the reasonableness of the model will be verified through more cases and research results.
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