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Abstract 

This study investigates the key factors influencing consumer purchase intention toward functional 

postbiotic beverages designed to enhance sleep quality and mental health. It focuses on perceived 
innovation characteristics (PIC), innovation resistance (IR), attitude, and the moderating role of 

product knowledge. Data were collected through a structured questionnaire from 400 health-

conscious Thai consumers aged 18–65 with prior experience in functional foods. The data were 
analyzed using Partial Least Squares Structural Equation Modeling (PLS-SEM) to assess the 

relationships among PIC, IR, attitude, and purchase intention, including the moderating effect of 

product knowledge. The findings reveal that relative advantage, compatibility, and attitude 
positively influence purchase intention, while the claim skepticism barrier has a negative impact. 

Complexity and trialability were found to be non-significant. Additionally, compatibility 

significantly influences attitudes across high- and low-product-knowledge consumers. However, 
product knowledge did not moderate the direct relationship between PIC and purchase intention. 

Attitude emerged as a key mediator. This study contributes to innovation adoption theory by 

highlighting the roles of compatibility and attitude while introducing trust and claim skepticism as 
critical resistance factors. It offers actionable implications for marketers aiming to enhance 

consumer trust and align products with daily routines. 
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1- Introduction 

In the rapidly evolving health and wellness market, consumer preferences are increasingly driven by a demand for 

products that offer more than basic nutrition, aligning with global projections of significant growth in the sector from 

USD 5.5 trillion in 2023, it is anticipated to grow to USD 9.2 trillion by 2033 [1]. Functional foods designed to support 

sleep quality and mental health have gained substantial traction as consumers seek natural, non-pharmaceutical solutions 

to manage stress, anxiety, and sleep disorders [2, 3]. This rising interest highlights a growing awareness of the gut-brain 

axis, which connects diet, gut health, and mental well-being [4-6]. The COVID-19 pandemic further amplified the 

prevalence of mental health concerns, with studies indicating a 27.6% increase in incidents of depressive disorder and a 

25.6% increase in anxiety globally in 2020 [7, 8]. 

Within this context, postbiotics, non-viable microbial cells or their metabolic byproducts, have emerged as a 

promising innovation in the functional food industry [9, 10]. Unlike probiotics, which require live organisms to confer 

health benefits, postbiotics offer similar advantages without concerns related to product stability and shelf life, 
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positioning them as a potentially disruptive force in the market [11, 12]. Research has demonstrated that postbiotics can 

enhance gut health, immune function, and mental well-being, with growing evidence suggesting their role in modulating 

mood, reducing stress, and improving sleep quality through the gut-brain axis [4, 13, 14]. Functional compounds 

produced by postbiotics, for instance, Gamma-Aminobutyric Acid (GABA) and short-chain fatty acids (SCFAs), have 

been linked to enhanced cognitive function, alleviation of depressive symptoms, and improved sleep regulation [15-17]. 

Despite abundant research on the functional benefits and efficacy of postbiotics, there remains a significant gap in 

understanding consumer perceptions and adoption behaviors regarding postbiotic-based products [18-20]. While the 

health benefits are well-documented, limited studies have explored how consumers perceive these products, what drives 

their purchase decisions, and what barriers may hinder adoption [21, 22]. Given the competitive landscape of health-

related functional foods, it is crucial to investigate consumer insights to inform product development, positioning, and 

market entry strategies. Previous studies have examined innovation adoption in products, primarily using the Diffusion 

of Innovation Theory [23], which suggested that perceived innovation characteristics—relative advantage, compatibility, 

complexity, trialability, and observability—play a key role in consumer adoption of new products. Factors such as 

perceived complexity [24], lack of product knowledge [25], and resistance to innovation [26] can influence consumer 

adoption of novel products, emphasizing the need for effective marketing strategies that communicate benefits while 

addressing potential concerns [27]. Furthermore, the Theory of Planned Behavior (TPB) highlights the role of attitudes 

in shaping consumer purchase intentions, making it essential to examine how attitudes mediate the relationship between 

perceived innovation characteristics and adoption behavior [28]. 

To address the research gaps, this study investigates the drivers and barriers influencing consumer adoption of 

functional postbiotic beverages for sleep quality and mental well-being. While prior research has primarily focused on 

perceived innovation characteristics (PIC) using frameworks such as the Diffusion of Innovation (DOI) [23] and Theory 

of Planned Behavior (TPB) [28], few studies have integrated resistance factors in the context of functional foods [26, 

27]. Furthermore, the potential moderating role of product knowledge remains underexplored, despite its relevance in 

shaping consumer responses to health claims and innovation attributes [29, 30]. To bridge these gaps, this study addresses 

the following research questions: How do perceived innovation characteristics affect consumer attitudes and purchase 

intention toward functional postbiotic beverages? How does innovation resistance influence consumer attitudes and 

purchase intention? What is the role of attitude in mediating the relationship between perceived innovation characteristics 

and purchase intention? How does product knowledge moderate the relationships between PIC, innovation resistance, 

attitude, and purchase intention? 

This study aims to provide constructive insights into the factors that shape consumer purchase intentions regarding 

functional postbiotic beverages by investigating these questions. By applying established theories from consumer 

behavior and innovation management, this research contributes to academic knowledge and practical industry 

applications. A deeper understanding of consumer decision-making in response to innovative products like postbiotics 

can inform strategic marketing approaches, product positioning, and innovation adoption models. These insights are 

essential for companies seeking to commercialize postbiotic-based functional foods and successfully navigate the 

expanding wellness market. Furthermore, this study addresses a critical gap in the current literature by focusing on 

consumer behavior in the postbiotic market, offering actionable recommendations for marketers, product developers, 

and industry stakeholders. 

This article's structure follows a literature review, namely the Diffusion of Innovation theory, Innovation Resistance 

Theory, and the Theory of Planned Behavior, from which key hypotheses are derived. Following this, the research 

methodology includes the design of the structured questionnaire, sampling, and data collection process. The exploratory 

approach is employed to validate the constructs, beginning with principal component analysis (PCA) to refine 

measurement dimensions. The study then applies Partial Least Squares Structural Equation Modeling (PLS-SEM) to test 

hypothesized relationships among perceived innovation characteristics, resistance factors, attitude, and purchase 

intention. In addition, multi-group analysis is conducted to assess the moderating role of product knowledge. The 

findings are interpreted considering existing literature to highlight theoretical contributions and strategic implications. 

The article concludes and further discusses limitations and proposes directions for future research, including the potential 

integration of behavioral tracking and longitudinal designs to enhance understanding of functional food adoption 

dynamics. 

2- Literature Review 

Consumer adoption of functional postbiotic beverages for sleep and mental health is shaped by perceived innovation 

characteristics (PIC), innovation resistance, attitude, and purchase intention, with product knowledge as a moderating 

factor. This review integrates Rogers’ Diffusion of Innovation (DOI) theory [31], Ram and Sheth’s innovation resistance 
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framework [32], and Ajzen’s Theory of Planned Behavior (TPB) [28] to examine adoption drivers and barriers. It also 

explores attitude as a mediator and product knowledge as a moderator, guiding theoretical framework development and 

hypothesis formulation. 

2-1- Perceived Innovation Characteristics 

Rogers’ Diffusion of Innovation (DOI) theory explains consumer adoption behavior through five perceived 

innovation characteristics (PICs): relative advantage, compatibility, complexity, trialability, and observability [31]. This 

framework is widely regarded as crucial for explaining and predicting both consumer and organizational behaviors prior 

to making adoption decisions regarding new technologies and practices [33]. These attributes help predict innovation 

adoption across various sectors, including technology and functional foods [27, 34]. Miller [35] reported that PICs 

collectively explain approximately 49-87% of the variation in adoption rates [27]. 

2-1-1- Relative Advantage 

Relative advantage refers to the perceived benefits and superiority of a new product over existing alternatives [36]. 

The worth of an innovative product is defined by its relative economic, social, and technical benefits compared to existing 

alternatives [37]. For functional beverages, relative advantage typically refers to health-related benefits, including 

improved digestion, enhanced immune support, and overall well-being [38].  

Studies have shown that consumers are more likely to develop a positive attitude and intention toward functional 

foods when they perceive them as providing specific health benefits. For example, consumers who believe that functional 

foods can reduce the risk of heart disease or improve mental well-being are more likely to form a willingness to pay for 

these products. [34, 39-41]. Based on insights from previous research, the following hypotheses were developed: 

H1a: Relative advantage has a positive effect on attitude towards postbiotic products. 

H1b: Relative advantage has a positive effect on purchase intention towards postbiotic products. 

2-1-2- Compatibility 

Compatibility assesses the degree to which a product aligns with consumers' values, experiences, and needs [36]. 

Innovations that fit well with a consumer's lifestyle or beliefs are more readily accepted. For instance, research on meat 

substitutes highlights that perceived alignment with current dietary habits is critical for acceptance, especially among 

consumers who heavily rely on meat and may initially resist food innovations [42]. Verbeke [43] observed that health-

conscious individuals with favorable attitudes toward functional foods are more likely to perceive such products as fitting 

with their lifestyle.  

Moreover, compatibility significantly influences attitudes and purchase intentions across various innovation adoption 

contexts. A strong product-consumer fit for commodity goods enhances positive attitudes and drives purchase and 

recommendation intentions [44]. In technology adoption, compatibility improves willingness to pay [45] and in mobile 

banking, compatibility influences adoption, with attitude partially mediating this effect [46]. Thus, the following 

hypotheses are proposed: 

H2a: Compatibility has a positive effect on attitude towards postbiotic products. 

H2b: Compatibility has a positive effect on purchase intention towards postbiotic products. 

2-1-3- Complexity 

Complexity or the perceived difficulty of understanding and using a product can inhibit adoption [36]. Perceived 

complexity significantly impacts consumer attitudes and purchase intentions, varying across product categories. In 

consumer goods, visual complexity in packaging influences brand personality and consumer responses, with effects 

differing by product type, such as in ice cream, soda, and dishwashing liquid [47]. Similarly, in functional postbiotics, 

complex health claims or unclear usage instructions may hinder adoption [48]. Similarly, research on packaging 

complexity suggests that simple designs enhance conceptual fluency, improving brand attitudes and purchase intentions 

[49].  

Complexity is also critical in other sectors such as healthcare and ICT. In healthcare, complex information, such 

as antimicrobial susceptibility testing, can lead to information overload, affecting physicians' prescribing decisions 

[50]. In ICT adoption, the specificity of attitudes toward technology influences behavioral intentions, with 
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complexity potentially leading to varied outcomes [51]. Given these insights, reducing complexity in postbiotic 

products may enhance consumer attitudes and increase purchase intentions. Thus, the following hypotheses are 

proposed: 

H3a: Complexity has a negative effect on attitude towards postbiotic products. 

H3b: Complexity has a negative effect on purchase intention towards postbiotic products. 

2-1-4- Trialability 

Trialability refers to the extent to which a product can be tested on a limited scale before full adoption, serving as a 

crucial factor in minimizing consumer uncertainty and encouraging adoption [36]. High trialability accelerates market 

acceptance [37, 52]. This is particularly relevant for functional foods and beverages, where providing samples enables 

consumers to experience the benefits with minimal financial or time commitment. 

In the context of genetically modified foods, trialability helps consumers assess potential benefits and mitigate 

perceived risks, strengthening their intention to adopt such innovations [53]. Similarly, in healthcare, animated computer 

simulations used to trial process improvements have been shown to enhance staff confidence and accelerate the adoption 

of system implementation, further demonstrating trialability’s effectiveness in driving innovation acceptance [54]. Thus, 

the following hypotheses are proposed: 

H4a: Trialability has a positive effect on attitude towards postbiotic products. 

H4b: Trialability has a positive effect on purchase intention towards postbiotic products. 

2-1-5- Observability 

Observability relates to how the benefits or usage of an innovative product are visible to others [36]. When individuals 

can observe positive outcomes from an innovation, it enhances positive perception and intention, as a powerful social 

cue reinforcing credibility and desirability. While extensively studied in technology and eco-friendly product adoption, 

its application to food innovation remains relatively unexplored [37, 55, 56]. 

Research suggested that social and peer influence significantly drive healthy food adoption, as individuals are more 

likely to choose foods they see others consuming [57]. This effect is similar to electric vehicle adoption, where frequent 

exposure to EVs positively enhanced attitudes, which in turn supported behavioral intention [37]. Flight et al. [58] 

highlighted observability's role in making innovations visible and understandable, easing adoption despite not explicitly 

linking it to attitude. Based on insights from previous research, the following hypotheses were developed: 

H5a: Observability has a positive effect on attitude towards postbiotic products. 

H5b: Observability has a positive effect on purchase intention towards postbiotic products. 

2-2- Innovation Resistance 

Despite the benefits, innovation resistance remains a challenge in functional food adoption, even when the innovation 

is perceived as beneficial and necessary. Addressing these barriers is crucial for businesses to craft strategies that 

encourage acceptance and facilitate the integration of these products into daily dietary habits, thereby mitigating the risk 

of product launch failures due to innovation resistance. Ram & Sheth [32] defined innovation resistance as consumers' 

reluctance to adopt new products, stemming either from a preference for maintaining the status quo or from conflicts 

with their existing belief systems. The study examined key barriers to the adoption of postbiotic products, including 

usage barriers, value barriers, risk barriers, tradition barriers, and image barriers. Thus, drawing on insights from multiple 

studies provides a thorough understanding of these challenges. 

2-2-1- Usage Barriers 

Usage barriers emerge when consumers view a product as challenging to use or incompatible with established routines 

[32]. These barriers are particularly significant in the context of functional foods, as they often require changes to daily 

dietary practices. Menrad [39] emphasized that effective information campaigns should emphasize conveying the health 

advantages of such products in a simple and understandable manner, making it easier for consumers to incorporate them 

into their regular diets. Verbeke [43] further highlighted that products seamlessly aligned with existing dietary habits are 

more likely to gain acceptance. For instance, functional beverages, such as smoothies or ready-to-drink options, which 

can be conveniently integrated into daily routines, tend to face fewer usage barriers and achieve higher adoption rates. 

Based on previous research, the following hypotheses were proposed: 

H6a: Usage barrier has a negative effect on attitude towards postbiotic products. 

H6b: Usage barrier has a negative effect on purchase intention towards postbiotic products. 
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2-2-2- Value Barrier 

Value barriers occur when consumers perceive insufficient benefits when selecting a new product over existing 

alternatives. This is especially relevant in the functional food market, where the health benefits must be persuasive 

enough to warrant the cost. Effective communication of both health benefits and cost-efficiency is crucial in overcoming 

this barrier [59]. Research indicated that consumers are willing to pay a premium for functional foods that feature labeled 

health benefits and offer tangible dietary improvements to their diet, compared to conventional foods, and the willingness 

to pay is higher with more liking [60]. Verbeke [43] further noted that products perceived as "too expensive" experience 

reduced consumer acceptance, emphasizing the need for pricing strategies that balance affordability with perceived value 

to drive the adoption of postbiotic products. Thus, the following hypotheses are proposed: 

H7a: Value barrier has a negative effect on attitude towards postbiotic products. 

H7b: Value barrier has a negative effect on purchase intention towards postbiotic products. 

2-2-3- Risk Barrier 

Risk barriers refer to uncertainties that discourage consumers from adopting new products, often prompting them to 

delay until they gain sufficient information or confidence [32]. These barriers can be categorized into four types: 

functional, physical, economic, and social risks. Functional risk arises from doubts about a product's ability to meet 

expectations, particularly for functional foods, where skepticism is often on the authenticity of health claims. Physical 

risk involves concerns about potential adverse effects when trying new foods, such as side effects or allergic reactions. 

Economic risk relates to hesitation due to higher prices compared to conventional foods, with some consumers prefer to 

wait for more affordable alternatives. Social risk reflects fears of negative judgment or disapproval, particularly when a 

product lacks widespread acceptance. 

In the functional food and postbiotic beverage sectors, perceived risks significantly delay consumer adoption. 

Research by Siegrist [61] and Urala & Lähteenmäki [62] highlighted the negative impact of these factors on purchase 

decisions. Among these, physical and functional risks are particularly critical for food product innovations and are a 

primary focus of this study. Thus, the following hypotheses are proposed: 

H8a: Risk barrier has a negative effect on attitude towards postbiotic products. 

H8b: Risk barrier has a negative effect on purchase intention towards postbiotic products. 

2-2-4- Tradition Barrier 

Tradition barriers refer to resistance arising from cultural norms, social values, or family traditions that contradict 

consumers' established beliefs and experiences [32]. In the case of functional foods, consumers may be reluctant to adopt 

them if they view these products as deviating from traditional dietary practices. For instance, Botonaki, et al. [63] found 

that consumers who are satisfied with conventional products often lack the awareness or incentive to transition to 

alternatives, such as organic foods. Overcoming these barriers requires integrating functional foods into cultural diets 

and aligning them with familiar tastes and preferences. By tailoring functional foods to consumers' current dietary habits, 

acceptance and adoption are likely to improve [33]. Thus, the following hypotheses are proposed: 

H9a: Tradition barrier has a negative effect on attitude towards postbiotic products. 

H9b: Tradition barrier has a negative effect on purchase intention towards postbiotic products. 

2-2-5- Image Barrier 

Image barriers arise when a new product or innovation is linked to an unfavorable identity based on factors such as 

brand, product category, or country of origin, resulting in negative consumer perceptions [32]. For functional foods, 

these barriers can arise if consumers perceive the product as misaligned with their personal identity or social norms, 

which in turn hinders adoption. Siegrist [61] found that consumer trust in company promises plays a crucial role, with 

higher trust levels correlating with increased intention to purchase functional foods. Misra & Singh [64] noted that 

consumers of organic food often experience doubt, confusion, or mistrust regarding product quality, which can similarly 

affect functional food adoption. Thus, the following hypotheses are proposed: 

H10a: Image barrier has a negative effect on attitude towards postbiotic products. 

H10b: Image barrier has a negative effect on purchase intention towards postbiotic products. 
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2-3- Attitude and Purchase Intention 

Attitude plays a crucial role in consumer behavior and the adoption of innovation, including functional foods. 

According to the Theory of Planned Behavior (TPB) [28], attitude is formed through an individual’s evaluation of the 

outcomes associated with a behavior, making it a key predictor of purchase intention. Positive attitudes significantly 

enhance consumers' willingness to adopt products, especially when these products offer significant health benefits, and 

consumers' attitudes toward adoption become more favorable [65]. Positive attitudes are more likely to form when 

individuals perceive benefits such as efficiency or relative advantage, while negative outcomes like complexity or 

unreliability increase resistance. Supported by Bharti, et al. [66] demonstrated that attitude significantly mediates the 

relationship between green marketing and consumers' purchasing intention, highlighting the broad applicability of 

attitudes as a mediator in adoption innovation. In the context of functional foods, factors such as trust, emotional 

engagement, and perceived benefits significantly influence consumer attitudes, which are closely linked to higher 

purchase intention and actual behavior [67, 68]. This evidence underscores the hypothesis that a positive attitude 

enhances purchase intention for postbiotic products. Attitude's mediating role highlights its significance in linking 

perceived innovation characteristics, resistance, and purchase intention. 

Purchase intention represents a consumer's willingness or likelihood of buying a product in the future, indicating their 

inclination to make a purchase [69, 70]. This concept is essential for innovative products like functional foods, such as 

postbiotic drinks, as it acts as a key predictor of consumer adoption and market success. Grounded in the theory of 

planned behavior, purchase intention is shaped by attitudes, subjective norms, perceived behavioral control, and 

individual motivations. For functional foods featuring novel ingredients and health claims, purchase intention indicates 

the probability of consumers incorporating these products into their routines [28]. Product knowledge also plays a critical 

role, with informed consumers being more likely to adopt [71]. Chiang et al. [72] and Siegrist [61] emphasized health 

consciousness, clear communication of benefits, and trust as strong predictors of purchase intention for functional foods, 

which are further discussed in this article. Key drivers of purchase intention for functional foods include perceived health 

benefits, product effectiveness, safety, and value. Positive consumer attitudes significantly enhance purchase likelihood, 

while factors like price sensitivity can deter intention if perceived value is low [43, 61, 73]. Therefore, the hypothesis 

was proposed:  

H11: Attitude has a positive effect on purchase intention towards postbiotic products. 

2-4- Moderating Effect of Product Knowledge 

Product knowledge is the accumulated information stored in memory, along with an individual's perceived level of 

understanding [74, 75]. This is a key determinant in the adoption of innovative products, including functional foods such 

as postbiotic drinks. Fu & Elliott [76] emphasize that well-informed consumers are more likely to view innovations 

positively, facilitating adoption. Product knowledge facilitates decision-making by allowing consumers to assess the 

features and advantages of new products more effectively. 

Product knowledge directly influences consumers’ intention and adoption in the functional food sector. Various 

research on organic food has shown that greater product knowledge significantly enhances the likelihood of adoption 

[67, 77, 78]. Similarly, Wansink et al. [71] discovered that consumers who link attribute-specific knowledge (e.g., health 

benefits) with consequence-related knowledge (e.g., improved health) are more inclined to consume functional foods. 

Increasing awareness of production processes and benefits can also reduce adoption barriers. For instance, Vittersø & 

Tangeland [79] found that educating consumers about organic farming enhances their understanding and acceptance of 

premium pricing. 

Low product knowledge can reduce consumer confidence and trigger the need for additional information before 

purchasing [29]. Since functional foods, such as postbiotic drinks, are relatively new, consumers often have limited 

awareness, which can pose a barrier to adoption. Effective communication is essential for building understanding, trust, 

and attitude [80, 81]. Marketers influence consumers by enhancing product knowledge to increase the adoption of 

innovative functional foods. 

Building on previous research, this study tested the moderating effect of product knowledge on the influence of 

perceived innovation characteristics, innovation resistance, attitudes, and purchase intention. 

2-5- Research Framework 

From the proposed hypotheses, the research framework is presented in Figure 1. 
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Figure 1. Conceptual Framework to study factors influencing customers' adoption of postbiotic products 

3- Methodology 

This study employed a quantitative research approach, using PLS-SEM to analyze the proposed hypotheses. The 

structured questionnaires were utilized to explore consumer behavior toward the functional postbiotic beverage. Data 

was collected with a face-to-face survey approach. The survey was designed to capture key variables related to perceived 

innovation characteristics, innovation resistance, attitude, and purchase intention, as well as the moderating effects of 

product knowledge on those factors. The total of 45 questions in this study were adapted from previous research, as 

shown in Table 1. A five-point Likert scale, serving as an interval scale, was employed for all measures, with response 

options ranging from 1 (Strongly Disagree) to 5 (Strongly Agree). 

The study included a sample of 400 Thai consumers aged 18 to 65, all with prior experience in functional foods. The 

sample size was determined based on the requirements of Partial Least Squares Structural Equation Modeling (PLS-

SEM) [82]. Given the complexity of this study’s constructs, a sample size of 400 was sufficient to ensure robust statistical 

power and reliable estimates. A quota sampling method was employed to ensure a proportional representation of key 

demographic characteristics, specifically age and gender. Quotas were set to confirm diverse representations across 

demographic categories, as consumer perceptions of functional foods may vary significantly by age and gender. The 

methodological workflow of the study is shown in Figure 2. 

Table 1. Questionnaire development 

Constructs Questionnaires References 

Relative 

Advantage 

RA1 - Offers more health benefits compared to other alternative drinks in the market. 

RA2 - Easier to consume than others that meet similar needs. 

RA3 - Enhance my mental health and sleep quality. 

Moon [37], Agarwal & 

Prasad [52], Flight et al. [58] 

Compatibility 

CPAT1 - Fits into my current diet lifestyle. 

CPAT2 - Fits into my self-image. 

CPAT3 - In line with my personal values. 

CPAT4 - Easier to get the nutrients and functional benefits for my health. 

Moon [37], Flight et al. [58] 

Complexity 

CPLX1 - The concept behind this product is difficult for me to understand. 

CPLX2 - It takes a considerable amount of time to understand the health benefits of this product. 

CPLX3 - The product requires a high level of knowledge to use. 

Moon [37], Flight et al. [58] 

Trialability 

TRAL1 - I can try this product before purchase. 

TRAL2 - I can use this product on a trial long enough to see its benefits. 

TRAL3 - I can properly try it out before deciding to use the product. 

Flight et al. [58]; Agarwal & 

Prasad [52] 

Observability 

OBSV1 - I can observe this product being used by others before deciding to drink 

OBSV2 - I need a friend to tell me to try this product. 

OBSV3 - I need to see that experts have mentioned this product in online media. 

OBSV4 - I need to see someone I know recommending this product through online channels. 

OBSV5 - If I adopted this product, others could see me using it. 

Flight et al. [58] 

Innovation Resistances 

 Usage Barrier 

 Value Barrier 

 Risk Barrier 

 Tradition Barrier 

 Image Barrier 

Attitude 

Purchase 

Intention 

Perceived Innovation 

Characteristics 

 Relative Advantage 

 Compatibility 

 Complexity 

 Trialability 

 Observability 

 

H1a - H5a 

H11 

H6b – H10b 

 

Product 

Knowledge 
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Usage Barrier 
USE_B1 - Would require significant effort to change my habits and diet. 

USE_B2 - To consume the product, I have to change my routine at home. 
Karahanna et al. [83] 

Value Barrier 

VAL_B1 - Too expensive given their claimed health benefits. 

VAL_B2 - Not economical. 

VAL_B3 - Has less value than other functional drinks. 

Verbeke [43], Lian & Yen 

[84], Kushwah et al. [85] 

Risk Barrier 

RISK_B1 - Can cause serious unintended negative effects to my body. 

RISK_B2 - In some cases, may not be as effective as intended. 

RISK_B2 -The new properties of this product carry unforeseen risks. 

Wiedmann et al. [86]; Urala 
& Lähteenmäki [62] 

Tradition 

Barrier 

TRDN_B1 - I find other functional drinks are more pleasant. 

TRDN_B2 - I prefer other functional drinks that are established in my routine. 

TRDN_B3 - I am so used to my routine of choosing beverages, that I would find it difficult to 

change to this postbiotic drinks. 

Laukkanen et al. [26], 

Rammile & Nel [87] 

Image Barrier 

IMG_B1 - I don't trust the suppliers that produce and market the postbiotic drink. 

IMG_B2 - I have doubts towards the claim labelling. 

IMG_B3 - I have such an image that a functional drink is difficult to understand. 

Mack [33]; Kushwah et al. 

[85]; Laukkanen [88] 

Attitude 

ATT1 - I find the postbiotic drink is positive. 

ATT2 - The postbiotic drink is good for my health. 

ATT3 - I think buying the postbiotic drink is a good choice. 

Tudoran et al. [65]; Li et al. 

[67] 

Purchase 

Intention 

PI1 - I am happy to buy the postbiotic drink. 

PI2 - I plan to consume the postbiotic drink. 

PI3 - I intend to continue consuming the postbiotic drink in the future. 

PI4 - I will recommend others to consume the postbiotic drink. 

Kushwah et al. [85], Hsiao et 

al. [89], Al-Ansi et al. [90] 

Product 

Knowledge 

PKNW1 - I know the postbiotic drink's specific beneficial health impact. 

PKNW2 - I am very knowledgeable about the postbiotic drink. 

PKNW3 - I have seen products containing postbiotics in other forms. 

PKNW4 - I have read articles about postbiotics through various online platforms. 

PKNW5 - I know more about the postbiotic drink than others. 

PKNW6 - I know how to distinguish the postbiotic drink from a non-functional drink. 

Verbeke [43], Li et al. [67], 

Joshi & Rahman [78] 

 

Figure 2. Methodological Workflow of the Study 

3-1- Data Analysis 

This study adopted a two-stage analytical approach, following the guidelines of Anderson & Gerbing [91]. The first 

stage involved evaluating the measurement model to ensure internal consistency reliability, convergent validity (assessed 

through outer loadings and average variance extracted, AVE), and discriminant validity (examined using the Fornell-

Larcker criterion). The second stage involved assessing the structural model through the analysis of path coefficients. 

Given the exploratory nature of this research, Partial Least Squares-Structural Equation Modelling (PLS-SEM) was 
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employed to investigate the factors influencing consumer purchase intentions for functional postbiotic products, utilizing 

SmartPLS 4 [92] to conduct the statistical analysis. 

PLS-SEM was believed to be a suitable analytical approach due to its advantages in exploratory research, handling 

complex models, and its predictive capabilities [93-95]. It is beneficial for theory development, enabling the exploration 

and extension of theoretical frameworks, especially in business research, and its ability to address small sample sizes 

and non-normal data distribution further justifies its selection over Covariance-Based Structural Equation Modeling 

(CB-SEM) [82, 96]. 

4- Results 

4-1- Descriptive Statistics 

The demographic profile of the respondents is summarized in Table 2. The respondents were equally divided among 

five age groups—18-25, 26-35, 36-45, 46-55, and 56-65 years, each representing 20.0% of the total sample. Gender 

distribution was balanced, with 50.0% male and 50.0% female participants. Regarding education, most respondents 

(67.8%) possessed a bachelor's degree, while 26.0% had an education below a bachelor's degree. Only 6.3% of 

respondents had a higher education level than a bachelor’s degree. Monthly income levels varied across respondents, 

with the most significant proportion (27.0%) earning between 15,000 and 29,999 baht. Other significant income groups 

included 30,000–44,999 baht (19.8%) and 45,000–59,999 baht (18.8%). Smaller proportions of respondents reported 

earning <15,001 baht (13.5%) and incomes exceeding 90,000 baht. Regarding occupation, private employees constituted 

the largest group, accounting for 34.3% of respondents. Business owners followed at 27.0%. Other notable categories 

included students (9.0%), freelancers (9.3%), government sector employees (8.5%), and state enterprise employees 

(6.5%). Smaller groups included housewives (4.8%) and retirees (0.8%). The respondents were all individuals with prior 

experience in consuming or engaging with functional foods. 

Table 2. Demographic Profile 

 n Percentage  n Percentage 

Age Range   Education   

18-25 years old 80 20.0% Lower than bachelor 104 26.0% 

26-35 years old 80 20.0% Bachelor 271 67.8% 

36-45 years old 80 20.0% Higher than bachelor 25 6.3% 

46-55 years old 80 20.0%    

56-65 years old 80 20.0%    

Gender   Monthly Income   

Male 200 50.0% < 15,001 baht 54 13.5% 

Female 200 50.0% 15,000–29,999 baht 108 27.0% 

   30,000–44,999 baht 79 19.8% 

Occupation   45,000–59,999 baht 75 18.8% 

Student 36 9.0% 60,000–74,999 baht 34 8.5% 

Freelance 37 9.3% 75,000–89,999 baht 23 5.8% 

Government sector 34 8.5% 90,000–104,999 baht 17 4.3% 

State enterprise 26 6.5% 105,000 baht or more 10 2.5% 

Business Owner 108 27.0%    

Private employee 137 34.3%    

Housewife 19 4.8%    

Retired 3 0.8%    

4-2- Characteristics of Perceived Innovation Characteristics 

The questionnaire was developed by adapting validated items from previous studies. To reconfirm the constructs, a 

principal component analysis (PCA) was conducted to refine the construct dimensions and establish a more cohesive 

factor structure. The questions related to perceived innovation characteristics were further analyzed with principal 

component analysis (PCA) with varimax rotation to identify the constructs underlying the measurements. Through PCA, 

items were retained based on factor loadings greater than 0.5 and further evaluated using eigenvalues greater than 1. 

From a total of 18 items, 10 items emerged from the analysis: two items for relative advantage, four items for 

compatibility, two items for complexity (reversed), and two items for trialability (Table 3).  
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The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was 0.745, indicating that the sample was adequate 

for PCA. The cumulative variance explained by the extracted components was 52.23%, which is acceptable in social 

sciences research. Communality values for all retained items were above 0.450. Items with low factor loadings (<0.500) 

were excluded from further analysis. The factor loadings for the remaining items were above 0.500, which meets the 

threshold recommended by Hair et al. [82] the findings demonstrate the measurement model's acceptable reliability, 

providing a strong foundation for examining the role of perceived innovation characteristics in influencing other 

constructs. 

Table 3. Components of perceived innovation characteristics from the principal components analysis 

Variables Items Factor Loadings Communalities Rotation Sums of Squared Loadings % of Variance 

Relative Advantage 
RA1 0.787 0.707 

1.664 11.884 
RA2 0.676 0.573 

Compatibility 

CPAT1 0.756 0.595 

2.095 14.964 
CPAT2 0.737 0.614 

CPAT3 0.679 0.513 

CPAT4 0.526 0.477 

Complexity (Reversed) 
CPLX2 0.673 0.599 

1.831 13.081 
CPLX3 0.791 0.643 

Trialability 
TRAL1 0.758 0.656 

1.723 12.304 
TRAL2 0.780 0.645 

Based on this, new hypotheses were proposed: 

H1a: Relative advantage has a positive effect on attitude towards postbiotic products. 

H1b: Relative advantage has a positive effect on purchase intention towards postbiotic products. 

H2a: Compatibility has a positive effect on attitude towards postbiotic products. 

H2b: Compatibility has a positive effect on purchase intention towards postbiotic products. 

H3a: Complexity has a negative effect on attitude towards postbiotic products. 

H3b: Complexity has a negative effect on purchase intention towards postbiotic products. 

H4a: Trialability has a positive effect on attitude towards postbiotic products. 

H4b: Trialability has a positive effect on purchase intention towards postbiotic products. 

4-3- Characteristics of Innovation Resistance 

Similar to perceived innovation characteristics, the items related to innovation resistance (IR) were also subjected to 

PCA with varimax rotation to minimize cross-loadings and enhance the distinction between constructs. A total of 14 

items, eight items emerged from the analysis. Claim skepticism barrier was measured using two adapted items from 

established scales related to image and value barriers: “I have doubts towards the claim labelling” and “Too expensive 

given their claimed health benefits.” These items reflect skepticism toward the credibility and perceived value of health 

claims. Trust barrier was formed from four items associated initially with image, risk, and value barriers, reflecting 

concerns about credibility, product risk, and comparative value. However, two items for the tradition barrier remained 

within a distinct construct (Table 4). 

Table 4. Components of innovation resistance from the principal components analysis 

Variables Items Factor Loadings Commonalities Rotation Sums of Squared Loadings % of Variance 

Trust Barrier 

TRU-B1 0.690 0.492 

3.680 30.663 
TRU-B2 0.573 0.515 

TRU-B3 0.698 0.539 

TRU-B4 0.720 0.544 

Claim Skepticism Barrier 
CLM-B1 0.694 0.531 

1.828 15.233 
CLM-B2 0.769 0.602 

Tradition Barrier 
TRDN-B1 0.813 0.763 

1.710 14.251 
TRDN-B2 0.889 0.825 
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The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was 0.862, indicating that the sample was adequate 

for PCA. The cumulative variance explained by the extracted components was 60.15%, reflecting acceptable levels 

within social sciences research. Communality values for all retained items exceeded 0.450, confirming that the extracted 

factors accounted for a substantial variance in each item. Items with low factor loadings (<0.500) were excluded from 

further analysis. The factor loadings for the remaining items were all above 0.500, meeting the threshold recommended 

by Hair et al. [82]. These findings confirm the acceptable reliability of the measurement model for innovation resistance 

and reinforce it for further analysis alongside other constructs. 

Based on this, new hypotheses were proposed: 

H5a: Trust barrier has a negative effect on attitude towards postbiotic products. 

H5b: Trust barrier has a negative effect on purchase intention towards postbiotic products. 

H6a: Claim skepticism barrier has a negative effect on attitude towards postbiotic products. 

H6b: Claim skepticism barrier has a negative effect on purchase intention towards postbiotic products. 

H7a: Tradition barrier has a negative effect on attitude towards postbiotic products. 

H7b: Tradition barrier has a negative effect on purchase intention towards postbiotic products. 

4-4- Characteristics of Attitude and Purchase Intention 

Along with PIC and IR, attitude and purchase intention constructs were similarly assessed. Attitude, a critical 

mediator in consumer behavior, and purchase intention, a key outcome variable, were subjected to PCA with 

varimax rotation to identify the constructs underlying the measurements. Three items for attitude remained without 

drop-off after PCA (Table 5). The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy for attitude was 

0.588, indicating that the sample was adequate for PCA. The cumulative variance explained by the extracted 

components was 55.37%. 

Table 5. Components of attitude and purchase intention from the principal components analysis 

Variables Items Factor Loadings Commonalities Rotation Sums of Squared Loadings % of Variance 

Attitude 

ATT1 0.736 0.542 

1.661 55.372 ATT2 0.824 0.680 

ATT3 0.663 0.440 

Purchase Intention 

PI2 0.704 0.495 

1.790 59.672 PI3 0.796 0.634 

PI4 0.813 0.661 

Four items were included for purchase intention, one was dropped, and three were retained from the analysis (Table 

5). The KMO measure of sampling adequacy for purchase intention was 0.638, indicating that the sample was adequate 

for PCA. The cumulative variance explained by the extracted components was 59.67%.  

Communality values for all remaining items for the two measurements exceeded 0.400, and the factor loadings were 

all above 0.500. The findings demonstrate the acceptable reliability of the measurement model [82]. 

Based on this, new hypotheses were proposed: 

H8: Attitude has a positive effect on purchase intention towards postbiotic products. 

4-5- Measurement Model 

The measurement model was evaluated to establish internal consistency reliability (CR) and convergent validity of 

the constructs, which were confirmed using the partial least squares structural equation model (PLS-SEM). The results 

of internal consistency reliability and convergent validity are summarized in Table 6.  
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Table 6. Measurement model: Internal consistency reliability, and convergent validity 

Construct Items Coefficients t 
Composite Reliability  

(CR) 

Average Variance Extracted  

(AVE) 

Perceived Innovation Characteristic      

Relative Advantage 

RA1 0.775*** 8.934 

0.833 0.715 

RA2 0.911*** 21.736 

Compatibility 

CPAT1 0.737*** 23.714 

0.807 0.512 

CPAT2 0.765*** 27.605 

CPAT3 0.700*** 19.679 

CPAT4 0.654*** 16.905 

Complexity (Reversed) 

CPLX1 0.962*** 3.518 

0.766 0.634 

CPLX2 0.586** 2.126 

Trialability 

TRAL1 0.932*** 6.105 

0.809 0.684 

TRAL2 0.706*** 3.478 

Innovation Resistance      

Trust Barrier 

TRU_B1 0.822*** 4.289 

0.812 0.524 

TRU_B2 0.806*** 4.385 

TRU_B3 0.591*** 2.503 

TRU_B4 0.649*** 3.091 

Claim Skepticism Barrier 

CLM_B1 0.929*** 8.792 0.787 0.655 

CLM_B2 0.669*** 3.434   

Tradition Barrier 

TRDN_B1 0.610** 2.223 

0.805 0.686 

TRDN_B2 1.000*** 4.253 

Attitude 

ATT1 0.678*** 14.633 

0.785 0.552 ATT2 0.829*** 42.023 

ATT3 0.712*** 21.307 

Purchase Intention 

PI2 0.745*** 24.476 

0.815 0.595 PI3 0.783*** 28.355 

PI4 0.786*** 28.826 

Note: *** = p < 0.01; ** = p < 0.05 

Internal consistency reliability was assessed using composite reliability (CR). CR values for all constructs exceeded 

the recommended threshold of 0.70, as proposed by Hair et al. [82] and Nunnally & Bernstein [97] this further confirmed 

strong reliability. The CR values of the constructs ranged from 0.766 to 0.833, demonstrating internal consistency. 

Convergent validity was assessed using the factor loadings of items and the average variance extracted (AVE). All 

retained items had factor loadings above 0.60, meeting the acceptable threshold [98, 99]. The AVE values for all 

constructs were above the minimum recommended threshold of 0.50 [100]. These results indicate that the measurement 

model exhibits strong internal consistency reliability, and convergent validity, providing robust support for the reliability 

of the scale structures used in this study. 

Discriminant validity refers to a construct that is differentiated from other constructs in the model, ensuring that each 

construct captures a unique concept [82]. The Fornell-Larcker criterion compares the square root of each construct's 

average variance extracted (AVE) with its correlations with other constructs. Discriminant validity is established if the 

square root of the AVE for each construct exceeds the correlations of the construct with other latent variables [100]. The 

results in Table 7 indicate that all constructs satisfy this criterion, with the square root of each AVE being greater than 

the correlations between constructs. 
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Table 7. Discriminant validity through the Fornell–Lacker criterion 

Construct Mean  ATT CLM_B CPAT CPLX PI RA TRAL TRDN_B TRU_B 

Attitude 3.795 ATT 0.743         

Claim Skepticism Barrier 2.830 CLM_B -0.038 0.809        

Compatibility 2.966 CPAT 0.463 -0.035 0.715       

Complexity (Reversed) 3.710 CPLX -0.107 -0.272 -0.096 0.796      

Purchase Intention 3.698 PI 0.538 -0.152 0.446 -0.035 0.772     

Relative Advantage 3.716 RA 0.139 0.139 0.450 -0.031 0.217 0.845    

Trialability 3.600 TRAL 0.135 0.117 0.177 -0.225 0.069 0.169 0.827   

Tradition Barrier 3.339 TRDN_B -0.064 0.146 0.027 -0.143 0.010 0.084 0.140 0.828  

Trust Barrier 3.201 TRU_B -0.119 0.320 0.125 -0.150 -0.069 0.333 0.181 0.354 0.724 

Note: italicized values on the diagonal are the square roots of the AVE (average variance extracted). 

4-6- Structural Model and Hypothesis Testing 

The structural model was analyzed to test the hypothesized relationships between constructs and assess their 

significance. Path coefficients, standard deviations (SD), t-statistics, and p-values were computed using the PLS-SEM 

bootstrapping procedure with 5,000 resamples. The hypothesis testing involved three models: first, overall results from 

all 400 participants were provided as baseline analysis, the second model was participants with high product knowledge 

to examine the moderating effects, and lastly, participants with low product knowledge to explore the impact of limited 

knowledge were introduced in the third model. 

The results provided mixed support for the hypotheses. Compatibility emerged as the most influential factor, 

significantly and positively affecting both attitude (β = 0.481, p < 0.01) and purchase intention (β = 0.210, p < 0.01), 

supporting H2a and H2b. Relative advantage had no significant effect on attitude, leading to the rejection of H1a, but it 

positively influenced purchase intention (β = 0.099, p < 0.05), supporting H1b. Trust barrier negatively impacted attitude 

(β = −0.188, p < .05), supporting H5a, but did not significantly affect purchase intention, rejecting H5b. Similarly, claim 

skepticism barrier had no significant effect on attitude, leading to the rejection of H6a, but it negatively influenced 

purchase intention (β = −0.133, p < 0.01), supporting H6b. Attitude positively and significantly influenced purchase 

intention (β = 0.422, p < 0.01), supporting H8. Complexity (reversed), trialability, and tradition barrier had no significant 

effects on either attitude or purchase intention, resulting in the rejection of H3a, H3b, H4a, H4b, H7a, and H7b. Overall, 

compatibility was the most impactful factor, particularly in shaping positive attitudes, while other constructs showed 

mixed or limited effects (see Table 8 and Figure 3). 

Table 8. Analysis results: overall sample of 400 participants 

 Hypotheses Path Coefficient SD t-statistics 
Significant Difference 

(p<0.05) 
Results 

H1a Relative Advantage → Attitude -0.029 0.052 0.564 0.573 Not Support 

H1b Relative Advantage → Purchase Intention 0.099** 0.046 2.135 0.033 Support 

H2a Compatibility → Attitude 0.481*** 0.049 9.863 0.000 Support 

H2b Compatibility → Purchase Intention 0.210*** 0.056 3.774 0.000 Support 

H3a Complexity (Reversed) → Attitude -0.073 0.055 1.335 0.182 Not Support 

H3b Complexity (Reversed) → Purchase Intention -0.008 0.046 0.171 0.865 Not Support 

H4a Trialability → Attitude 0.074 0.045 1.632 0.103 Not Support 

H4b Trialability → Purchase Intention -0.027 0.046 0.585 0.558 Not Support 

H5a Trust Barrier → Attitude -0.188** 0.076 2.476 0.013 Support 

H5b Trust Barrier → Purchase Intention -0.054 0.056 0.972 0.331 Not Support 

H6a Claim Skepticism Barrier → Attitude 0.019 0.046 0.415 0.678 Not Support 

H6b Claim Skepticism Barrier → Purchase Intention -0.133*** 0.049 2.691 0.007 Support 

H7a Tradition Barrier → Attitude -0.032 0.058 0.553 0.580 Not Support 

H7b Tradition Barrier → Purchase Intention 0.064 0.062 1.038 0.299 Not Support 

H8 Attitude → Purchase Intention 0.422*** 0.049 8.619 0.000 Support 

Note: *** = p < 0.01; ** = p < 0.05 
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Figure 3. Results of the overall sample of 400 participants; (Note: 1) The insignificant paths were omitted.                                           

2) *** = p < 0.01; ** = p < 0.05) 

4-7- Moderating Effect Analysis 

Product knowledge plays a critical moderating role in shaping the relationships between perceived innovation 

characteristics, innovation resistance, attitude, and purchase intention. The moderating effects of product knowledge 

were categorized by dividing participants into high (scores > 3.28) and low (scores ≤ 3.28) product knowledge groups, 

enabling a comparative analysis of its influence on consumer behavior. The study reveals distinct influence patterns by 

segmenting participants into high and low product knowledge groups.  

The results indicate several significant differences between respondents with high product knowledge (n=248) and 

low product knowledge (n=152). Regarding influence on attitude, for the high product knowledge group, compatibility 

positively influenced attitude (β = 0.247, p < 0.01), while complexity (reversed) negatively influenced attitude (β = 

−0.298, p<0.01). For individuals with low product knowledge, compatibility had an even stronger positive effect on 

attitude (β = 0.485, p < 0.01), indicating a moderating effect of product knowledge. However, complexity (reversed) was 

not significant in this group. For innovation resistance, trust barrier negatively influenced attitude for both groups, but 

the effect was stronger among those with low product knowledge (β = −0.270, p < 0.01) compared to those with high 

product knowledge (β = −0.174, p < 0.05). This suggests that trust concerns are more negative to attitude formation 

among low-knowledge consumers (see Table 9). 

Perceived Innovation 

characteristics 

Innovation Resistances 

Relative 

Advantage 

Compatibility 

Complexity 

Trialability 

Trust Barrier 

Claim Skepticism 

Barrier 

Tradition Barrier 

Attitude 

Purchase Intention 

0.422*** (H8) 

-0.054 (H5b) 



Emerging Science Journal | Vol. 9, No. 5 

Page | 2609 

Table 9. Analysis results: moderating effects of high and low product knowledge 

 High Knowledge (n = 248) Low Knowledge (n = 152)  

Hypotheses 
Path 

Coefficient 
SD t-statistics 

Path 

Coefficient 
SD t-statistics 

Effect of product 

knowledge 

Relative Advantage → Attitude -0.133 0.090 1.477 0.033 0.080 0.408 

Moderate 
Compatibility → Attitude 0.247*** 0.073 3.399 0.485*** 0.063 7.720 

Complexity (Reversed) → Attitude -0.298*** 0.068 4.357 0.088 0.081 1.094 

Trialability → Attitude 0.083 0.110 0.753 0.068 0.065 1.044 

Relative Advantage → Purchase Intention 0.071 0.079 0.898 0.080 0.087 0.923 

Not moderate 
Compatibility → Purchase Intention 0.145 0.085 1.707 0.146 0.085 1.722 

Complexity (Reversed) → Purchase Intention -0.072 0.067 1.087 -0.028 0.070 0.400 

Trialability → Purchase Intention 0.076 0.101 0.755 -0.003 0.069 0.039 

Trust Barrier → Attitude -0.174** 0.073 2.379 -0.270*** 0.070 3.831 

Moderate Claim Skepticism Barrier → Attitude 0.121 0.067 1.816 -0.047 0.062 0.757 

Tradition Barrier → Attitude -0.142 0.083 1.707 0.061 0.067 0.904 

Trust Barrier → Purchase Intention -0.256*** 0.080 3.209 -0.007 0.076 0.097 

Moderate Claim Skepticism Barrier → Purchase Intention -0.014 0.072 0.200 -0.259*** 0.073 3.552 

Tradition Barrier → Purchase Intention 0.088 0.106 0.835 -0.052 0.075 0.686 

Attitude → Purchase Intention 0.234*** 0.077 3.059 0.521*** 0.080 6.486 Moderate 

(Note: 2) 1) The insignificant paths were omitted. 2) *** = p < 0.01; ** = p < 0.05). 

Several factors significantly influenced purchase intention, varying based on product knowledge levels. Attitude was 

a significant predictor of purchase intention for both groups, with a stronger effect among low-knowledge consumers (β 

= 0.521, p < 0.01) compared to high-knowledge consumers (β = 0.234, p < 0.01), suggesting that product knowledge 

moderates this relationship. Regarding innovation resistance, the trust barrier significantly and negatively affected 

purchase intention for high-knowledge consumers (β = −0.256, p < 0.01), whereas the effect was not significant for low-

knowledge consumers. Conversely, the claim skepticism barrier had a significant negative impact on purchase intention 

only for low-knowledge consumers (β = −0.259, p < 0.01), indicating that skepticism towards claims plays a more critical 

role in shaping purchase decisions when product knowledge is low (see Table 9). 

The findings indicate that product knowledge has no moderating effect on the relationship between perceived 

innovation characteristics (relative advantage, compatibility, complexity (reversed), and trialability) and purchase 

intention in either the high or low knowledge groups. While some of these factors, such as compatibility, significantly 

influence attitude, their impact does not extend directly to purchase intention, suggesting that positive perceptions of 

innovation alone are insufficient to drive purchasing decisions. Likewise, trust barriers significantly influenced purchase 

intention for high-knowledge consumers but did not significantly affect low-knowledge consumers. Furthermore, 

tradition barriers did not significantly affect either attitude or purchase intention in either group for postbiotic products. 

5- Discussion 

The findings of this study provide valuable insights into consumer behavior toward functional postbiotic beverages, 

particularly in the context of sleep quality and mental health. Some constructs from the literature review were removed 

or merged with others due to their limited relevance to this specific product and market. The results align with, challenge, 

and expand existing research, offering a deeper understanding of the factors influencing consumer attitudes and purchase 

intentions in this emerging category. 

Compatibility was identified as the most influential construct with a strong positive impact on attitude and purchase 

intention. The results on attitude were likewise found to be similar in moderating effects across product knowledge 

groups, which is discussed in a later section. This finding aligns with Rogers’ Diffusion of Innovation (DOI) theory, 

which suggests that innovations perceived as compatible with existing values and needs are more readily accepted [35]. 

This finding is consistent with Verbeke [43], who noted that health-conscious consumers tend to favor products that 

align with their lifestyle choices. Similarly, Siró et al. [101] found it could be heightened when products align with 

societal trends like preventive healthcare and natural remedies. 

Relative advantages positively influenced purchase intention but did not significantly enhance attitudes. This suggests 

that consumers may not prioritize comparative benefits over existing products when forming their perceptions of 

postbiotic products and highlights a more complex relationship between consumer perceptions and decision-making. 

The finding contrasts with a study by Menrad [39], who indicated that relative advantage drives the adoption of 
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functional foods. In addition, other research has shown consumers generally express higher adoption intentions for 

innovations perceived as suitable to their needs and offering clear relative advantages [102]. This highlights the 

complication of consumer behavior in the functional postbiotic beverages industry, suggesting that a greater focus on 

seamless integration into daily routines and lifestyle compatibility is needed over traditional measures of relative 

advantage. 

While the model highlights the positive influence of perceived innovation characteristics, innovation resistance 

factors reveal a contrasting effect. This supports the work of Ram & Sheth [32], who identified innovation resistance or 

significant barriers to innovation adoption. Trust and claim skepticism barriers, identified through rotated Principal 

Component Analysis (PCA), significantly influenced consumer responses, underscoring their critical role as innovation 

resistance factors. Trust barriers significantly negatively impacted attitudes but did not affect purchase intention, 

suggesting that while consumers may distrust the product, it does not necessarily deter them from buying. Doney & 

Cannon [103] emphasized trust’s role in consumer relationships, advocating transparent marketing and clear 

communication of scientific evidence to mitigate negative perceptions. Conversely, claim skepticism also emerged as a 

key barrier, significantly and negatively influencing purchase intention but not attitude. In a saturated health market, 

consumers scrutinize claims, discouraging adoption. This aligns with prior research suggesting transparent marketing 

and credible claims as essential strategies to overcome skepticism [88, 104]. 

The non-significant effects of complexity, trialability, and tradition barriers on attitude and purchase intention contrast 

with previous studies. For instance, prior research found that reducing complexity aids adoption, whereas this study 

found no significant impact [48]. Similarly, Flight et al. [58] and Moon [37] identified trialability as a key driver of 

innovation adoption, but not in this study. This could indicate that postbiotic consumers prioritize factors other than 

personal trial experiences, particularly in health-related products. While Botonaki et al. [63] emphasized tradition 

barriers as a significant obstacle to transitioning from conventional to functional foods, contrasting current findings. This 

suggests that resistance to change from conventional food products may not be a major obstacle for postbiotic adoption, 

as a possible explanation is that the growing awareness of gut health and mental well-being has made functional foods 

more acceptable, reducing the impact of tradition barriers. These inconsistencies may be due to differences in how 

consumers perceive postbiotic products compared to other innovations, such as technological systems, which were the 

focus of many prior studies. This suggests a potential shift in consumer evaluation processes or highlights the need for 

further research into how these factors influence attitudes and purchase intentions in the context of functional foods. 

These findings reflect the nature of functional postbiotic beverages as low-involvement products, wherein consumers 

typically expend minimal cognitive effort during purchase decisions [105, 106]. This is consistent with prior studies 

indicating that in low-involvement contexts, such as beverage consumption that trialability and complexity become less 

influential [102]. A study found that complexity negatively influenced purchase intentions and trialability positively 

affected adoption for eco-labeled products [107]. In contrast, our study’s non-significant results suggest that functional 

postbiotic beverages are perceived as simpler, low-risk products, thus reducing the relevance of complexity and 

trialability in consumer evaluations. Also, technological innovations often evoke strong emotional responses and require 

higher engagement [108], whereas functional beverages are simple with straightforward perceived benefits, thus 

diminishing the significance of complexity. Additionally, respondents in this study were familiar with functional foods, 

and basic product information was provided during the survey, further reducing the perceived complexity and necessity 

for extensive product trials. Consequently, the lack of significant effects for trialability and complexity likely reflects a 

reduced need for elaborate evaluation rather than inadequate consumer knowledge. This supports the idea that consumer 

involvement, rather than knowledge alone, is a more relevant factor influencing innovation adoption characteristics. 

Future research should investigate how varying involvement levels and consumer knowledge interact to shape adoption 

behaviors across diverse product categories. 

The results confirm the mediating effect of attitude as the most impactful predictor of purchase intention across all 

groups in the relationship between perceived innovation characteristics and positively influences purchase intention. 

This aligns with Ajzen's Theory of Planned Behavior [28], which emphasizes that positive attitudes toward a behavior 

significantly increase the likelihood of acting on that behavior. This finding is supported by prior research from Patch et 

al. [109] and Tudoran et al. [65], further highlights the critical role of cultivating positive attitudes in driving purchase 

intentions. The strong positive coefficient highlights the importance of enhancing consumer attitudes to promote the 

successful adoption of postbiotic beverages.  

In this study, a positive attitude reflected consumers’ overall favorable evaluation of the product, particularly their 

belief that it supports mental well-being and provides health benefits. The most influential items in shaping attitude 

scores were statements such as “I find the postbiotic drink is positive” and “The postbiotic drink is good for my health.” 

This suggests that a general perception of usefulness and health value is central to forming a positive attitude. While 

compatibility is a separate construct in the model, its influence on attitude highlights the importance of how well the 

product aligns with consumers’ daily routines and health-related lifestyles. 
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Shaping consumer attitudes can be achieved through communication strategies highlighting health benefits and 

emotional appeal. Aligning the product with consumers' experiences fosters a favorable perception. Notably, attitude 

significantly influenced purchase intention across all groups, reinforcing its universal role. In contrast, other factors 

showed mixed support for product knowledge’s moderating effects. 

Product knowledge as a moderator provided valuable insights into consumer behavior differences. A key finding is 

the strong positive influence of compatibility on consumer attitudes across both high and low product knowledge groups. 

Notably, compatibility is more critical for low product knowledge consumers but remains significant for those with 

higher knowledge. However, product knowledge had a more substantial moderating effect on attitude. Interestingly, 

complexity (reversed) negatively impacted attitudes, particularly among high product knowledge consumers, contrasting 

with Rogers’ Diffusion of Innovation Theory [99] suggests that simpler innovations drive adoption. In postbiotic 

products, however, this suggests that a more sophisticated or complex perception may appeal more to knowledgeable 

consumers, potentially enhancing their engagement with the product. 

Surprisingly, product knowledge did not moderate the relationship between perceived innovation characteristics (PIC) 

and purchase intention, indicating that consumers' knowledge levels do not significantly alter their decision-making 

process. Furthermore, the absence of significant effects for relative advantage, trialability, and tradition barriers, even 

with moderation, suggests these factors may be less critical than previously assumed. This highlights the need for further 

research to determine under what conditions these factors might influence consumer behavior and whether other 

variables play a moderating role.  

The findings reveal notable differences between high and low product knowledge consumer groups regarding product 

knowledge as a moderator of innovation resistance. Trust barriers significantly influenced attitudes and purchase 

intentions among high product knowledge consumers, indicating that informed consumers are more sensitive to 

credibility concerns. However, claim skepticism had no significant impact, suggesting these consumers rely on their 

understanding rather than marketing claims. In contrast, for low knowledge consumers, trust barriers negatively impacted 

attitude but did not significantly affect purchase intention, suggesting a disconnect between perception and behavior. 

Interestingly, claim skepticism did not affect attitude in the low knowledge group, yet it negatively influenced their 

purchase intention. This indicates that low knowledge consumers may be reluctant to buy when confidence in claims is 

lacking. These findings underscore the need for tailored strategies, such as building trust and transparency for high 

knowledge consumers, while focusing on credible claims and simplified messaging for those with lower product 

knowledge. 

The absence of significant effects for relative advantage, trialability, and tradition barriers, even with moderating 

effects across both knowledge groups, suggests that these factors may be less critical in shaping consumer behavior than 

previously assumed. This finding highlights the need for further research to identify the conditions under which these 

constructs may play a role and examine other variables for potential moderating influence. 

6- Contributions 

6-1- Theoretical Implications 

This study contributes to innovation adoption theories, particularly Rogers’ Diffusion of Innovation (DOI) theory 

[14], by confirming compatibility as a key factor influencing attitude and purchase intention. It reinforces the importance 

of aligning products with consumer values and lifestyles while suggesting further exploration of how compatibility 

interacts with other constructs, particularly within the functional food sector. The findings confirm attitude as a mediator 

in the relationship between perceived innovation characteristics and purchase intention, supporting Ajzen’s Theory of 

Planned Behavior [17]. This highlights the importance of fostering positive attitudes to enhance purchase behavior. It 

also allows future research to explore additional mediators and their interplay with attitude in driving consumer 

decisions. By identifying trust barriers and claim skepticism barriers as significant obstacles, this study expands the 

understanding of innovation resistance in the context of functional foods. It highlights the need for future research to 

explore practical strategies for mitigating these barriers and their implications for consumer adoption. The moderating 

effects of product knowledge revealed in this study underscore its critical role in shaping attitudes and behaviors. High 

knowledge consumers prioritize trust and compatibility, while low knowledge consumers rely heavily on attitude. These 

findings invite further exploration of how varying levels of knowledge influence consumer decision-making across 

different product categories. 

6-2- Practical Implications 

Businesses should design marketing campaigns that emphasize the compatibility of postbiotic beverages with 

consumers’ existing dietary habits and health beliefs. Highlighting how these products integrate seamlessly into daily 

routines, such as bedtime or meal preparation, can encourage trial and adoption. Addressing trust barriers is essential. 

Companies should prioritize transparency by providing clear, substantiated health claims, leveraging credible 
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endorsements, and engaging with consumers through educational campaigns to build trust and reduce skepticism. 

Educational awareness campaigns are vital to increase product knowledge and foster confidence among consumers. 

Interactive platforms, workshops, and informative content can help bridge knowledge gaps, particularly for low-

knowledge consumers, and drive informed purchasing decisions. Claim skepticism can be mitigated by offering free 

trials or samples, allowing consumers to experience the benefits firsthand. This strategy reduces skepticism and builds 

trust through direct engagement with the product. Different levels of product knowledge on consumer behavior 

emphasize the importance of segmenting marketing efforts. For high knowledge consumers, campaigns should focus on 

building trust and addressing resistance factors, while for low knowledge consumers, messaging should simplify product 

benefits and emphasize emotional and lifestyle advantages. Additionally, involving regulatory authorities and healthcare 

professionals can significantly enhance the credibility of product claims. Recognition or endorsement from medical 

experts, combined with the display of official certifications or government-authorized quality marks, such as “Clinically 

Verified,” “FDA Approved,” or “Certified Functional Food”, can increase consumer trust and reinforce the perceived 

authenticity of the product. 

7- Conclusion 

This study investigated the key factors influencing consumer purchase intention toward functional postbiotic 

beverages to improve sleep quality and mental health. Drawing upon the Diffusion of Innovation (DOI) theory, 

Innovation Resistance Theory, and the Theory of Planned Behavior (TPB), the research model incorporated perceived 

innovation characteristics (PIC), innovation resistance (IR), attitudes, and the moderating role of product knowledge. 

Data collected from 400 health-conscious Thai consumers were analyzed using Principal Component Analysis (PCA) 

and Partial Least Squares Structural Equation Modeling (PLS-SEM). The results confirmed that compatibility and 

relative advantage are significant drivers of purchase intention, with compatibility also shaping consumer attitudes. 

Notably, attitude emerged as a strong mediator in the relationship between innovation perceptions and intention. On 

the other hand, claim skepticism was identified as a key resistance factor that negatively affected intention, especially 

among consumers with low product knowledge. Complexity and trialability were found to be non-significant, 

suggesting that low-involvement contexts such as beverage consumption may reduce the impact of these innovation 

characteristics. These findings offer both theoretical and practical implications. Theoretically, the study extends 

innovation adoption models by integrating resistance constructs, particularly trust and skepticism, and confi rming the 

mediating role of attitude. Practically, marketers should focus on enhancing perceived compatibility, simplifying 

communication, and building claim credibility to foster trust. Product education and targeted messaging may help 

address knowledge gaps and reduce skepticism. Future research should explore behavioral outcomes beyond intention, 

such as actual purchase behavior, using experimental trials or longitudinal tracking. Cross-cultural validation and 

exploration of other health-related product categories may further extend the applicability of these insights. Overall, 

the findings offer a foundation for designing more effective strategies to promote consumer acceptance of functional 

postbiotic innovations. 

7-1- Limitations and Future Research 

This study offers valuable insights; however, several limitations should be recognized. Firstly, the dependence on 

self-reported data presents the risk of biases, such as social desirability or recall inaccuracies, which could impact the 

validity of the findings. Secondly, although this study examines functional postbiotic beverages, the findings may not 

be entirely generalizable to other health-related innovations. Future research could bridge this gap by investigating 

adoption behaviors across a broader spectrum of health-focused products. Another limitation is the reliance on purchase 

intention as a proxy for actual behavior. While intention is a widely accepted predictor, it may not always translate into 

real-world actions. Future research should consider behavioral tracking or experimental studies to validate the intention–

behavior link and observe actual consumption behavior. 

Additionally, the cross-sectional design of this study restricts the ability to track changes in consumer attitudes 

and behaviors over time. Longitudinal studies could provide valuable insights into how perceptions and purchase 

intentions evolve, especially as awareness of postbiotic products increases. While the current sample comprised 

health-conscious individuals aged 18–65, this study did not analyze subgroup differences. Future research could 

examine whether demographic variables such as age or gender moderate the relationships between innovation 

perceptions, resistance factors, and purchase intention. Exploring these differences would  provide more 

understanding of the target market. Furthermore, examining cross-cultural differences and the impact of demographic 

factors such as age, income, and education could provide deeper insights into consumer behavior across diverse 

markets. Finally, future studies could assess the long-term effects of various marketing strategies, particularly those 

aimed at building trust and enhancing product knowledge, to identify the most effective approaches for promoting 

functional postbiotic products. 
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