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Introduction: With the growing awareness of sustainable development, organic food has been favored by consumers due to its advantages in both human health and environmental sustainability. However, the economic and ecological values of organic food have been two factors that consumers weigh. Online reviews, as an important source of data for capturing consumers’ perceived value, especially the temporal information of reviews, provide new opportunities for revealing the dynamic impact of consumers’ perceived value on satisfaction.

Methods: Based on 63,674 online reviews, this study utilizes structural topic modeling to identify the specific dimensions of consumers’ perceptions of economic and ecological values of organic food, and incorporates multiple linear regression modeling to explore the specific effects of these perceived values on consumer satisfaction and their dynamic trends.

Results: The results of the study indicate that consumers’ perceptions of both economic and ecological values significantly enhance their satisfaction with organic food. Further, this study found that the positive effect of perceived ecological value on consumer satisfaction increased over time, while the positive effect of perceived economic value on consumer satisfaction gradually weakened.

Discussion: This study theoretically provides a new research idea to identify consumer perceived value based on online review data, and reveals the dynamic impact of perceived value on satisfaction, adding a new perspective for sustainable consumption research. Practically, this study provides an important reference for the marketing and product optimization of the organic food industry, especially in terms of dynamic consumer behavior analysis and market positioning.
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1 Introduction

Food consumption has been identified as a major contributor to several environmental challenges, including pesticide use, greenhouse gas emissions, water depletion, soil degradation and declining water quality (Notarnicola et al., 2012). In response to the harmful effects of conventional agriculture on the environment and human health, the public is increasingly turning to organic foods, which are considered eco-friendly (Danner and Menapace, 2020; Hemmerling et al., 2015). The rapid growth of e-commerce has led to an exponential increase in online sales (Zhao et al., 2019). Online purchasing of organic food has been facilitated by the rapid development of e-commerce (Li et al., 2023). Moreover, the rapid development of e-commerce platforms has created a new business ecosystem for customer connection and interaction (Wang, 2024). The development of e-commerce platforms has not only made consumers the beneficiaries of interactive marketing, but also value creators themselves. Consumers can communicate and interact with sellers, other buyers, and platform administrators in multiple directions through online review features (Jiang et al., 2022; Liao et al., 2023; Li et al., 2024; Nangpiire et al., 2022; Zhang et al., 2023). The direct communication between multiple stakeholders accelerates the interactive marketing process and allows for more efficient and effective transactions (Wang, 2024). Based on the content of consumers’ online interactions, it is able to reveal user experience perceptions (Bai et al., 2023). User experience and response are considered important references for guiding product improvement and making innovative decisions (Rathore and Ilavarasan, 2020). Therefore, revealing user experience perceptions from organic food consumers’ online interactive content is essential to maintain and deepen the interactive relationship with organic food consumers and to realize the value creation and marketing of organic food.

Due to the complexity of the production process, organic foods can be more expensive than conventional foods, and the benefits in terms of health and environmental improvements may take longer to realize (Li et al., 2023). Furthermore, it has also been shown that the cost of green products can often be a barrier to green purchasing behavior (China Agricultural University, 2018). The higher price of organic food as a green product can discourage consumers from purchasing organic food. In conclusion, both economic and ecological factors directly influence consumers’ purchasing decisions and constitute the main motivations for their choice of organic food. Therefore, an in-depth understanding of consumers’ perceptions of the economic and ecological values of organic food is essential to guide the marketing of organic food. In addition, social cognitive theory suggests that a person’s internal cognitive processes not only shape his or her perceptions and understandings of things, but also subtly guide and determine his or her actual actions (Fiske et al., 2007). Consumers’ actual perceptions of organic food ultimately translate into two behaviors, convergence and avoidance of organic food. Consumer satisfaction with organic food is a key predictor of these behaviors and a key condition for consumers to trust the product and develop brand loyalty (Lakatos et al., 2021; Moliner and Tortosa-Edo, 2024). According to Expectation Disconfirmation Theory, consumer satisfaction is based on an individual basis on the comparison of their pre-purchase expectations of a product and their actual perception of the product or service (Oliver et al., 1997). According to the theory of expectation disconfirmation, consumers compare their actual perceived economic and ecological values of organic food with their expected expectations, which ultimately has a significant impact on satisfaction. In conclusion, revealing the two aspects of perceived economic value and perceived ecological value that affect consumers’ satisfaction with organic food is of great value to organic food operators in maintaining sustained consumer satisfaction and improving the performance of organic food in response to market competition.

In the field of organic food consumption, economic values, can increase consumers’ trust and willingness to buy organic food (Watanabe et al., 2020). Consumers will have a positive attitude toward organic food because of its ecological value (Roh et al., 2022). In addition, perceived food quality, price fairness, and perceived economic value have a positive effect in the presence of customers’ revisit and word-of-mouth intentions toward organic food restaurants (Department of Business Administration, 2019). Although the perceived economic value and perceived ecological value of organic food have been explored in depth in the existing literature, unfortunately, the existing literature seldom deals with the intrinsic link between these two factors and satisfaction with organic food, which undoubtedly limits the current in-depth understanding of consumers’ true feelings and evaluations of organic food. Based on the above analyses, the first two research questions of this study are posed: (1) Are both the economic and ecological values of organic foods key factors in consumer satisfaction? (2) Which has a greater impact on consumer satisfaction, perceived economic value or perceived ecological value? In addition, research on perceived ecological value and perceived economic value of organic food has mostly studied consumer attitudes toward these two perceived values from a static perspective, with less consideration given to the dynamic changes in consumer attitudes toward perceived value. For business marketers, it is crucial to grasp the changing trend of consumers’ attitudes toward products. Therefore, the third research question of this study is proposed: (3) How do the effects of perceived economic value and perceived ecological value on consumer satisfaction change over time?

Most previous studies have obtained consumers’ value perceptions of organic food through questionnaire surveys of consumers (Department of Business Administration, 2019; Roh et al., 2022; Watanabe et al., 2020), and have neglected to obtain value perceptions from consumers’ online interactive information (e.g., review content). Questionnaire surveys usually use structured questions, which facilitate the systematic collection of specific information and facilitate quantitative analysis. However, they are limited by biases in survey design or subjective responses from respondents, as well as relatively small amounts of data. Questionnaire surveys that take into account temporal changes in consumer preferences need to be divided into segments, which is time consuming and labor intensive. E-commerce platforms provide interactive channels for consumers, sellers, and platform managers, and consumers comment on the platforms with their own perceptions of their experiences in the consumption process, making themselves participants in the value creation of organic food. Due to its open structure, online text comments provide more authentic customer experiences and perceptions (Berezina et al., 2016). Overall satisfaction with online reviews and the overall customer experience are reflected in the ratings left by consumers (Luo et al., 2012). In addition, consumer online review data contains the date of the review, which is more convenient to study and predict the dynamic trend of consumer attitudes than with questionnaires, and the large amount of review data can obtain more accurate data support for research conclusions. In the organic food value creation process, deriving value perceptions from consumers’ online reviews is key to transforming a product- and company-centric view into a personalized and interactive customer experience.

In summary, this study addresses the three research questions posed above through an in-depth analysis of online review data. Specifically, this study evaluates consumer reviews of organic food products using structural topic modeling, an unsupervised machine learning approach in text mining technology, to discover and quantify consumers’ perceived economic value and ecological value. Then, the study uses multiple linear regression modeling to assess the dynamic influence mechanisms of perceived economic value and ecological value on customer satisfaction. Finally, based on the results of the study, recommendations are provided for policy makers, organic food producers, and e-commerce platforms to encourage food purchasing behavior in green consumption.

This study differs from previous studies in several key aspects. Firstly, this study found that perceived economic value had a greater positive impact on consumer satisfaction than perceived ecological value. However, over time, the positive impact of perceived ecological value on consumer satisfaction was increasing, and conversely, the positive impact of perceived economic value was decreasing. The conclusions imply that consumer interest in ecological value is increasing. This study enriches the theoretical research on perceived economic value and perceived ecological value of organic food. Secondly, it provides a new perspective for determining consumers’ perceived economic and ecological value of organic food. This study deeply mined the text data of the reviews to obtain that consumers’ perceived economic value of organic food contains two aspects of perceived activity intensity and product cost-effectiveness, while the perception of ecological value is expressed in two aspects of the organic characteristics of the product and health value. Finally, we combine qualitative text mining with quantitative analysis to reveal the dynamic influence of consumers’ perceived economic value and perceived ecological value of organic food on consumer satisfaction from online review data, providing a comprehensive analytical framework for mining the perceived value of organic food from reviews. Overall, this study provides a new research idea for identifying consumers’ perceived value based on online review data in theory, and reveals the dynamic impact of perceived value on satisfaction, adding a new perspective to sustainable consumption research. In practice, this study provides an important reference for marketing and product optimization in the organic food industry, especially in the analysis of dynamic consumer behavior and market positioning.



2 Literature review and hypotheses development


2.1 The theory of consumption values

Sheth et al. (1991) introduced the theory of consumption values, explaining why consumers opt for specific products. This succinct theory provides a comprehensive framework for assessing consumers’ perceived value from various perspectives (Sheth et al., 1991). Perceived value is defined as the consumer’s overall evaluation of a product’s utility (Sheth et al., 1991; Zeithaml, 1988). Perceived value is therefore viewed as a compromise between what customers receive and what they spend (Bhattacharyya et al., 2023). Scholars are divided on the dimensionality of consumer-perceived value in different scenarios. The acknowledged green perceived value dimensions in the field of sustainable consumption research are biosphere value, self-centered value, altruistic value, and hedonistic value (Steg et al., 2014). The foundation for sustainable consumption, according to Koller et al. (2011), is ecological value, which gives rise to value judgments such as social, economic, emotional, and functional value dimensions.

Since consumer value is derived from the consumer’s encounter with a good or service, which results in a multisensory and context-based assessment process, we have adopted a multidimensional approach to consumer value in this study (Holbrook, 1994). Perceived ecological and perceived economic values are the two aspects of Perceived value of organic food that we examine. In contrast, perceived ecological value is defined as benefits that support the growth of living things’ long-lasting, healthy, and sustainable relationships with one another and with their physiochemical environment (Bhattacharyya et al., 2023; Lindsey and Gillson, 2001; Siebeneicher and Bock, 2022). Perceived economic value is concerned with the net utility derived from the quality attributes of a product or service and the price of the product (Lin and Huang, 2012).



2.2 Expectation disconfirmation theory

This research also builds on the expectation disconfirmation theory, positing that customer satisfaction is determined by the gap between consumers’ initial expectations and their subsequent perceptions of product or service quality (Oliver et al., 1997). In other words, customer satisfaction is a subjective assessment that is created on an individual basis by customers based on a comparison of their pre-buy expectations with the product and their overall experience during the purchase process (Oliver et al., 1997). Expectations represent the consumer’s anticipation or forecast regarding a product or service’s future performance (Higgs et al., 2005). Formed before consumption, these expectations result from a cognitive process that considers the attributes of products and services. Post-consumption, consumers evaluate their experience based on these expectations, feeling satisfied when the outcome meets or exceeds them, and dissatisfied if it does not (Oliver et al., 1997; Zhuo et al., 2023).

According to the expectation disconfirmation theory, customer satisfaction with environmentally friendly products hinges on how well these products meet consumers’ sustainability expectations and desires for eco-friendly options (Chen, 2010). Furthermore, achieving satisfaction with these green offerings is crucial for fostering brand loyalty and trust, and plays a pivotal role in predicting sustainable consumption behaviors (Lakatos et al., 2021; Moliner and Tortosa-Edo, 2024). This implies that businesses can raise customer happiness and mood about their existing offerings by enhancing the quality of their products or services, which will encourage customers to repurchase them (Román-Augusto et al., 2022). The more satisfied consumers are with organic food as a green product, the more inclined they are to trust and recommend it (Li et al., 2023). Understanding public perceptions, evaluations, and satisfaction with organic food can empower governments and businesses to implement more effective strategies to encourage the purchase of sustainable food products.



2.3 The effect of perceived economic value

The economic value of products and services lies in the balance of their quality attributes and price (Lin and Huang, 2012). In sustainable consumption, this value mirrors the practical benefits perceived in eco-friendly goods or services, offering both economic advantages (Jan et al., 2019; Sangroya and Nayak, 2017). Economic value combines product quality and price value, which helps solve consumer problems at a reasonable cost (Zhang et al., 2023). According to the cost-effectiveness economic concept, people prefer lower-cost products (Ma et al., 2022). Consumers encounter critical factors such as food quality and pricing while purchasing organic food (Roh et al., 2022). Price plays a crucial role in defining the economic value of organic food, with customers favoring affordably priced options (Watanabe et al., 2020). The perceived value formed by the economic benefits obtained during the purchase or use of organic food by consumers positively influences attitudes and willingness to purchase organic food (Roh et al., 2022; Woo and Kim, 2019). Consumer satisfaction in an online purchasing environment is positively influenced by utilitarian criteria such as cost-effectiveness (Zhuo et al., 2023). According to Luo et al. (2022), consumers are satisfied with energy-efficient appliances if they believe they are of high quality and reasonably priced. If consumers perceive a product as having a high economic value, they are more likely to be satisfied because the needs and preferences that satisfy them are being met. Therefore, we propose the following hypothesis:


H1: Perceived economic value significantly increases consumer satisfaction with organic food.
 



2.4 The effect of perceived ecological value

Perceived ecological value refers to the perception and evaluation of the benefits that a product or service represents in terms of promoting healthy interactions between organisms and their physical and chemical environments (Bhattacharyya et al., 2023; Lindsey and Gillson, 2001; Siebeneicher and Bock, 2022). Consumers’ perceived ecological value is reflected in their concern for environmental protection and health. Organic food production avoids the use of chemical pesticides, herbicides, synthetic fertilizers, sewage sludge, bioengineering, and ionizing radiation (Tian et al., 2022). As a result, organic food helps to improve human health while also preserving the physical and chemical environment in which living things exist. Consumers are increasingly opting for organic food over conventional items because of its health and environmental advantages (Roh et al., 2022). Existing research on green consumption indicates that ecological value has a major impact on green purchase behavior (Chaihanchanchai and Anantachart, 2023). Consumer perceptions of ecological values drive purchase intentions for green products (Kautish et al., 2019), including organic foods (Sadiq et al., 2020). The health attributes of a product significantly influence purchasing decisions for organic items, with a positive correlation between the perceived health benefits of the food and the attitude toward it (Ghazali et al., 2017; Xie et al., 2015; Yin et al., 2016). In other words, the health benefits of green products (e.g., organic food) are likely to influence purchasing decisions and attitudes toward them. In addition, the assumption that purchasing green products will help reduce pollution, conserve resources, and benefit the environment is positively associated with green shopping (Upadhyay and Kamble, 2023). Consumers who buy energy-saving goods may assume they are helping to protect the environment, conserve energy, and promote green beliefs (Lin and Huang, 2012). Customers are more inclined to choose green products when they recognize their significant ecological benefits (Laudien et al., 2023). Luo et al. (2022) found a positive link between the ecological value of products and consumer satisfaction with energy-efficient goods. Consumers, as ecosystem stakeholders, have positive impressions and satisfaction with organic food items when they understand the health and environmental benefits. Based on this, we proposed the following hypotheses:


H2: Perceived ecological value significantly increases consumer satisfaction with organic food.
 



2.5 The moderating effect of time

Customers’ expectations may evolve dynamically, influenced by their past experiences and perceptions (Boulding et al., 1993; Zhuo et al., 2023). According to the expectation disconfirmation theory, customer satisfaction is a personal subjective rating produced by consumers by comparing their total experience during the buying process to their expectations of the goods before purchase (Oliver et al., 1997). As a result, just as expectations alter dynamically in response to cumulative experiences and perceptions, so does customer satisfaction. In green consumption, green products often command higher prices due to their eco-friendly features, such as energy efficiency, environmental preservation, resource-saving, and health benefits (Peattie, 2010). However, it may take some time for the ecological benefits they provide to become apparent (Li et al., 2023). Therefore, we infer that as the product is used for a longer period of time, the ecological benefits of organic food (such as environmental protection and health improvement, etc.) begin to appear, which will gradually deepen consumers’ understanding of the ecological benefits, and will raise consumers’ expectations of the ecological value of organic food, which will in turn expand the impact of the ecological value of organic food on consumer satisfaction.

Existing research implies a link between customers’ concerns or perceptions about the ecological characteristics of green products and time. The acquisition of ecological features in green products frequently entails sacrifices and concessions on other attributes, such as pricing (Newman et al., 2014). Other research has demonstrated that choosing green products provides customers with positive utility perceptions, notwithstanding any actual or perceived quality downsides. These utilities include the positive experiences that green product consumers have through perceived ecological value associated with environmental protection, as they believe that their purchasing decisions will have a positive ecological impact (Hughner et al., 2007; Magnusson et al., 2003). In general, over time, consumers will place more emphasis on the ecological qualities of a product and less emphasis on its economic attributes. This shift leads to the seemingly reasonable hypothesis in this study.


H3: The positive impact of perceived economic value on consumer satisfaction becomes weaker over time.

H4: The positive impact of perceived ecological value on consumer satisfaction is getting stronger over time.
 




3 Data and methodology

Therefore, this study adopted a structural topic model to extract the topics of consumers’ reviews of organic food products in order to capture the consumers’ perceived value hidden in unstructured big data, and to explore the impact of perceived economic value and perceived ecological value on consumer satisfaction. Specifically, we capture online reviews of five organic food products from January 1, 2019 to December 31, 2023 and then clean them into an experimental dataset. Then, an unsupervised machine learning technique structured topic model is used to capture consumers’ perceived economic value and perceived ecological value from the text. Finally multiple linear regression models were used to investigate the dynamic effects of perceived economic value and perceived ecological value on consumer satisfaction.


3.1 Data collection and data preprocessing


3.1.1 Sample selection

Organic food is grown and prepared in line with organic agricultural concepts, practices, and standards, and it is certified by organic food certification organizations (Bosona and Gebresenbet, 2018). The main focus of this study was to obtain and analyze online review data of organic food on the Jingdong e-commerce platform. The process of research object selection included a keyword-based search for the names of organic food products that consumers often purchase in their daily lives, followed by a meticulous examination of product detail pages to verify the presence of organic certification labels. Only those commodities clearly displaying the organic certification label were selected for further study. Finally, a total of five organic food products, such as organic fruits, organic vegetables, organic rice, and organic meat, were collected for this study, taking into account the quantity and quality of data.



3.1.2 Data sources and collection

This study used Octopus Collector to collect online comments about organic food from the JD.com e-commerce platform as the main source of data. There are three reasons why the Jingdong e-commerce platform’s online comments were chosen as the main data source for this article: (1) Jingdong e-commerce platform is one of the largest B2C online shopping malls in China. It provides consumers with a rich product selection of organic food and a convenient shopping experience. (2) The “2022 Organic Category Consumption Trend White Paper” released by Jingdong shows that compared to the growth rate of the entire organic industry in the omni-channel, the annual growth rate of Jingdong’s organic food consumption is 4.5 times higher than that of the omni-channel organic food, and Jingdong has become an important organic food sales platform. (3) Jingdong has extensive traffic exposure and a robust customer review system, resulting in a high user engagement rate. This gives Jingdong a clear advantage in terms of the quality and quantity of online reviews about organic food.

The specific data collection process is as follows: first, we retrieve five organic food products such as organic fruits, organic vegetables, organic rice and organic meat on the Jingdong platform. We selected the products with high sales volume and queried the detail pages, and only the products with organic certification labels in the detail pages were selected as our research objects. Second, we copy all the links of the products that meet the research object to the automatic crawling task of Octopus. Finally, we exported the original review information. A total of 65,553 review data of five organic food products sold on the Jingdong e-commerce platform were collected in this study, forming a comprehensive dataset. The data were collected from January 1, 2019, to December 31, 2023, respectively. The dataset includes reviewer IDs, review dates, review content, and ratings. Each review is treated as a document, and together they form an extensive corpus that represents an aggregation of all documents.



3.1.3 Data preprocessing

Data preprocessing is carried out after the data collection is completed. Online reviews posted by consumers on e-commerce platforms are more colloquial and do not have a standardized structure or uniform format. Data cleansing and preprocessing are critical steps to ensure the accuracy and credibility of the study before subsequent analysis. Data cleaning and preprocessing of the collected data was performed in the following steps. First, this study uses python to weed out duplicate content and useless data. There will be default positive reviews on the platform, or each person manually copy and paste the content of other people’s reviews. Analyzing this part of the data will have an interfering effect on the mining of potentially valid information in the review data, so this part of the data needs to be eliminated. Second, delete too short sentences. When a review text contains more corpus, the richer the content expressed in this review. On the contrary, when a review text contains more corpus, then the content expressed in this review is often unclear and has no practical meaning. For example, “very good,” “very great,” “not bad,” etc., which are common phrases consisting of two or three words, are not helpful for data analysis. This study can effectively improve the data quality of textual reviews by deleting such phrases. Finally, since Chinese reviews are in sentence form, computers cannot recognize this form. Therefore, natural language processing techniques must be utilized to preprocess the document into a machine-readable format. Specifically, this study utilizes the jieba package in Python to slice the Chinese text into word forms that are compatible with the unsupervised text mining technique (i.e., structural topic modeling) that is subsequently used. In addition, the text will contain words that appear frequently but do not have a clear meaning, such as intonational auxiliaries, prepositions, adverbs, and other words. If these words are used too much, precise results may not be obtained, affecting the subsequent analysis. Therefore, these words are filtered by constructing a deactivation lexicon. The partial presentation of the results before and after the word division process after adding the deactivated word list is shown in Table 1.



TABLE 1 Partial display of review text results before and after segmentation processing.
[image: Table1]

After undergoing these processing steps, the final corpus of consumer comments was formed for subsequent analysis, consisting of 63,674 valid data entries. Table 2 shows the organic food review data after data cleaning and preprocessing.



TABLE 2 The number of online reviews before and after data preprocessing.
[image: Table2]




3.2 Structural topic modeling


3.2.1 The illustration of STM

Structural Topic Modeling (STM) is a Bayesian generative probabilistic model that uses words in a text and co-occurring relationships between those words to perform unsupervised topic mining and outputs a set of words with a high probability of concurrency, i.e., topics (Büschken and Allenby, 2016). Structural Topic Modeling (STM) is a Bayesian generative probability model that utilizes the words in a text and the co-occurrence relationship between these words to perform unsupervised topic mining. The goal is to identify the main topics within the text’s content in a detailed and accurate manner, particularly from a vast amount of textual data. By quantifying all the expressed topics in the text as constituent probabilities, STM enhances the interpretability of text data. The main advantage of STM over other topic modeling approaches is the ability to introduce covariates other than textual variables into the whole process of topic modeling, thus directly estimating the potential impact of document metadata on topic popularity (Issock et al., 2020; Roberts et al., 2014).

STM is considered to have an advantage in mining valuable users’ insights and real-time focus from unstructured data. For example, Yang and Han (Yang and Han, 2021) utilized STM to conduct a real-time survey of user-generated content on Twitter to reveal the impact of COVID-19 on the hospitality industry, the challenges it faces, and the industry’s response. Bai et al. (2024) explored the factors affecting visitor satisfaction at theme parks and the dynamics of these factors on satisfaction using visitor-generated review data. Bai et al. (2023) explored the dynamic impact of different emotions on customer ratings using consumer reviews of on-board AI. It also explored the different emotions consumer experience perception and the dynamics of this perception based on STM.

Figure 1 shows the rationale process of modeling STM and visualizes the text analysis process. The key processes of STM can be summarized as follows.

[image: Figure 1]

FIGURE 1
 Graphical illustration of the STM approach.


Step 1: The prevalence of each topic of document d (denoted as [image: image]) is computed based on a logistic normal generalized linear model of the document covariate vector Xd.


[image: image]


where Xd is a 1 × p-dimensional vector, γ is a p × (K-1)-dimensional coefficient matrix, and Σ is a (K-1) × (K-1)-dimensional covariance matrix.

Step 2: Given the document content covariate yd., form each topic (k) represented by words on the document-specific distribution, using the baseline word distribution (m), the topic-specific bias [image: image], the covariate bias [image: image] and its interaction term bias [image: image].


[image: image]


where m and each [image: image], [image: image] as well as [image: image] are length vectors, contain one input per word in the glossary, and when there are no regular covariates, βcan be expressed as.


[image: image]


Step 3: For each word in document d, n ∈ (1, 2, …, Nd), first generate the word’s topic distribution from the document-specific topic-based distribution.


[image: image]


Then, depending on the selected theme, an observation word is taken from that topic.


[image: image]


Repeat the above steps to complete the modeling process (Issock et al., 2020; Büschken and Allenby, 2016; Roberts et al., 2014).



3.2.2 Number of topics identified

In this study, ratings and review dates of organic foods were used as document-level metadata variables, and covariate analyses were conducted using the estimateEffect function from the stm package in R program. The prevalence function was set as follows:

[image: image]

where s is the smoothing function of time. Next, the SearchK function in the R language stm package is used to integrate four different indicators to measure the optimal number of topics. These include Held-Out Likelihood, Semantic Coherence, Residuals, and Lower Bound. The higher the value of held-out likelihood and semantic coherence, the smaller the value of residuals and lower bound, the better the performance of the STM model (Roberts et al., 2014). According to the number of topics from 3 to 20, the changes in the four indicators are shown in Figure 2. After considering the four metrics of semantic consistency, likelihood of retention, residuals, and lower bounds, we chose a modeling scheme with 10 topics.

[image: Figure 2]

FIGURE 2
 The selective topic model solution.




3.2.3 Topic labeling

We used structural topic modeling (STM) to identify 10 major topics from the 63,674 valid online consumer review data from January 1, 2019, to December 31, 2023. These themes best represent the consumer’s perceived value of the organic food consumption experience and product. The program generated specific lists of keywords for each topic, identifying terms most likely to appear in a given topic and least likely in others. Three social science researchers were involved in our project to analyze these keywords provided by the STM and to define appropriate topic labels and categories. By studying the popular terms for each topic and reading the corresponding customer reviews under that topic, the research team assigned topic labels. We integrated the concepts of economic and ecological value and identified themes related to perceived economic value and perceived ecological value from the 10 themes of the study. Both the identification of theme labels and the identification of categories were divided several times until a consensus was reached. Finally, we identified topics related to economic value, including “Perceived discounting strength” and “Cost performance.” Topics related to ecological value included “Organic characteristic” and “Health value.” Table 3 presents these labels, their corresponding percentages, and the seven most significant words for each topic.



TABLE 3 Topic category and topic labeling.
[image: Table3]




3.3 Variable measurement and model specification

Online customer ratings indicate overall satisfaction with the complete consumer experience (Luo et al., 2012). Referring to previous studies, this study used ratings as the quantitative value of the dependent variable (consumer satisfaction), i.e., consumer satisfaction was quantified using an overall rating of 1 to 5 for reviews (Zhuo et al., 2023). The independent variables are perceived economic value and perceived ecological value, and their quantitative values are based on the corresponding weights of each theme generated by STM with reference to the practices of previous studies (Bai et al., 2024). This study relies on the structural theme model for theme categorization and finds that consumers’ perceived economic value includes two aspects: perceived discount strength and cost performance; and perceived ecological value includes two aspects: organic character as well as health value. This study’s independent variables consist of the weights attributed to four variables within the dimensions of perceived economic and ecological value.

In this study, time is a moderating variable, and referring to the approach in Bai’s study (Bai et al., 2024), January 1, 2019 was recorded as the reference point (denoted as 1) to explore the dynamic effects of perceived economic and ecological values on consumer satisfaction. Consumer review dates from January 1, 2019, to December 31, 2023, are transformed into a continuous scale from 1 to 1826, functioning as the moderating variable. Furthermore, to mitigate the influence of consumer preference for certain product types, product type is utilized as a control variable in our analysis.

Table 4 presents the descriptive statistics of the variables. Multicollinearity diagnostics revealed that all variance inflation factor (VIF) values were under the commonly accepted threshold (VIF = 10), signifying an absence of significant multicollinearity issues. We used multiple linear regression models to test our hypotheses. Equations 1, 2 specify our regression model, which [image: image] denotes the weight of the k-th theme under the i-th dimension. Where i = 1,2; 1 denotes perceived economic value and 2 denotes perceived ecological value. The control variables are dummy variables for product types, and the five product types were transformed into four dummy variables in this paper (m = 1, 2, 3, 4).

[image: image]
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TABLE 4 Descriptive statistics.
[image: Table4]




4 Results

Multiple linear regression was executed on the formulated model via SPSS, with outcomes detailed in Table 5. In addition, I performed residual diagnostics prior to hypothesis testing. According to the results of the test it was found that there is a linear relationship between the independent and dependent variables and the residuals are normally distributed. Model 1 combines control and independent variables to isolate the independent variables’ direct impact on the dependent variable. Further, moderating variables and interaction terms were progressively introduced in Models 2–5, using Model 1 as the foundation. Ultimately, Model 6 amalgamated all variables for a thorough evaluation.



TABLE 5 Multiple linear regression results.
[image: Table5]

Model 1 showed that under the perceived economic value dimension, both consumer perceived discount strength (b = 0.363, p < 0.001) and cost performance (b = 0.294, p < 0.001) significantly increased consumer satisfaction. Under the perceived ecological value dimension, both organic characteristics (b = 0.262, p < 0.001) and health value (b = 0.204, p < 0.001) of organic food significantly increased consumer satisfaction. The results indicate that both perceived economic value and perceived ecological value significantly improved consumer satisfaction, i.e., hypotheses 1 and 2 were proved. In addition, we found that perceived economic value had a stronger positive effect on consumer satisfaction compared to perceived ecological value.

Models 2–5 show that the positive impact of perceived discount strength and cost performance on consumer satisfaction under the perceived economic value dimension is attenuated over time. In contrast, the positive effects of organic characteristics and health value on consumer satisfaction under the perceived ecological value dimension were strengthened. It shows that time weakened the positive effect of perceived economic value on consumer satisfaction and strengthened the positive effect of perceived ecological value on consumer satisfaction, i.e., Hypotheses 3 and 4 were proved.



5 Discussion and implications


5.1 Discussion

Due to the rapidly developing digital technology and changing consumer habits, online shopping behavior of consumers is becoming more and more common. E-commerce platforms not only support online organic food shopping, but also provide a convenient channel for consumer feedback. By filling out comments on e-commerce platforms, consumers share their perceptions after purchasing and using products to multiple stakeholders, such as sellers, potential buyers, and platform administrators, to realize the interaction of product information or service information. The information is real information from consumers’ consumption experience. This form allows consumers to participate in the value creation of organic food. This paper provides an in-depth analysis of consumer-perceived value from consumers’ online reviews of organic food products and evaluates how perceived economic and ecological value affects customer satisfaction. The results of this study respond to the three research questions posed in the introduction. Specifically, they include the following three areas.

First, both the perceived economic value and the perceived ecological value of organic food promote consumer satisfaction. This contrasts sharply with prior research, which indicates that ecological characteristics are frequently de-emphasized when consumers evaluate different product attributes broadly (Schuitema and de, 2015). Supporting this observation, Cai et al. (2017) report that most consumers prioritize brand and price over ecological attributes when purchasing furniture, revealing a significant undervaluation of ecological features in consumer decision-making processes. This study argues that consumers are also stakeholders of nature and their consumption is balanced with the environment in which they live. Consumers’ ecological awareness determines their expectations and demand for green products (Qi and Ploeger, 2021). Moreover, consumers’ perceptions of ecological well-being affect their overall evaluation of product functionality and influence consumers’ emotional fulfillment and sensory experience (Qi and Ploeger, 2021). Thus, the ecological value perceived in organic foods can shape consumers’ overall assessment, with higher satisfaction stemming from the recognition of ecological advantages in their purchases.

Second, we find that perceived economic value is more important in positively influencing consumer satisfaction than perceived ecological value. The outcomes demonstrate how consumer choices reveal preferences and the trade-offs they make among various attributes (Luchs and Kumar, 2017). Prior research frequently identifies price as a crucial determinant in shaping decisions related to green consumption (Jo and Shin, 2017). Customers generally pursue products that are affordable or provide strong value for their money. Additionally, Huang et al. (2022) underscored the significance of addressing negative public perceptions regarding the pricing of green products, presenting compelling evidence to support this perspective. Consumers show higher satisfaction when they perceive that the value of organic food that they buy is equal to or even exceeds the cost, i.e., they perceive that the economic value of organic food is higher than expected expectations.

Third, this study introduces time as a moderating variable and finds that the positive effect of perceived ecological value on consumer satisfaction increases over time, while the positive effect of perceived economic value on consumer satisfaction decreases. Current consumer philosophy and lifestyles are gradually moving in a more positive, healthy and environmentally friendly direction (Li et al., 2023). The eco-benefits of green products, such as energy saving, environmental protection, resource conservation, health benefits, etc., are usually long-term and gradual processes, and often take some time to fully realize (Li et al., 2023). A study in 2015 proved that ecological attributes are often overlooked when consumers weigh different product attributes across the board (Schuitema and de, 2015). However this result was overturned in a 2022 study, demonstrating that consumer concern and positive sentiment toward eco-properties has increased significantly over the last 3 years (Li et al., 2023). Therefore, this study concludes that consumer awareness and concern about the ecological value of organic food is deepening. Consumers are increasingly likely to have positive attitudes toward organic food for its ecological value. This paper suggests four reasons for the observed phenomenon. Firstly, the ecological value brought by organic food has been effectively demonstrated over time, leading to an overall greater focus on ecological values by consumers. Secondly, the proactive role of the Chinese government in fostering a green consumption culture. Through the implementation of various intervention and guidance policies aimed at promoting eco-friendly consumer behavior, positive strides have been made toward enhancing the awareness and acceptance of green consumption practices within the country (Li et al., 2023). Under the guidance of the policies, consumers’ concern for their own health and living environment has been significantly enhanced, and they will consider the ecological value of organic food before purchasing and have higher expectations of the health and environmental benefits generated by the products, and the high performance of the final products in these aspects will increase consumer satisfaction. Third, the Covid-19 pandemic has led to concerns about health and the natural environment being on the rise (Li et al., 2024), and sales of organic products have increased significantly (Roh et al., 2022). In addition, studies have shown that consumers often need to make certain compromises on other attributes (e.g., price) in order to obtain the ecological characteristics of green products (Newman et al., 2014). Positive consumer sentiment toward the ecological attributes of green products is gradually increasing in the long-term consumption process (Wang et al., 2024). Consumers are willing to pay a premium for the ecological attributes of green products, which they consider to be a reasonable reflection of their investment in health, safety and environmental protection (Chen et al., 2024). Therefore, this study concluded that organic food as a green product, that is, consumers gradually recognize the ecological value of organic food in the long-term consumption process, and regard higher prices as a reasonable investment in the environment and health, will reduce the importance of economic factors such as the price of organic food in consumer decision-making. In addition, the size of the organic food industry has continued to grow over the years as technology proliferates and health and environmental issues become more prominent (Anisimova and Vrontis, 2024). The development of technology and the continued increase in the size of the organic food industry will lead to the realization of the scale effect, which will further reduce the production costs of organic food, and the price gap between organic and conventional food will be further narrowed (Smoluk-Sikorska et al., 2024). In conclusion, this study argues that, on the one hand, consumers are becoming more concerned about ecological value over time, which will lead to a decrease in the contribution of perceived economic value to consumer satisfaction. On the other hand, the price gap between organic and conventional foods is narrowing over time, which will also lead to a decrease in consumer attention to the economic value of organic foods.



5.2 Theoretical implications

Our research makes several theoretical contributions. First, this study enriches the measurement of perceived value in the field of sustainable consumption by mining the perceived economic value and perceived ecological value of consumers’ perceived value of organic food from online reviews based on consumer value theory. However, in the field of sustainable consumption, consumer perceived value is mostly investigated through questionnaires and interviews (Department of Business Administration, 2019; Lin and Huang, 2012; Sheth et al., 1991; Roh et al., 2022; Watanabe et al., 2020). There are relatively few studies that capture consumer perceived value from user reviews. Therefore, this study utilizes structural topic modeling to obtain consumer perceived value from reviews, and with the framework of consumer value theory, it elaborates on the specific dimensions of perceived economic value and perceived ecological value of consumers’ attention to organic food. Specifically, this study found that consumers’ perceived economic value of organic food includes perceived discount strength and cost-effectiveness, and perceived ecological value of organic food includes organic characteristics and health value. Our study broadens the application of consumer value theory to some extent and deepens its interpretation in the field of sustainable consumption.

Second, this study enriches the previous literature by revealing the facilitating role of perceived economic value and perceived ecological value on satisfaction with organic food based on expectation disconfirmation theory. In the existing literature on organic food, the facilitating role between perceived economic value and perceived ecological value on consumers’ purchase intention and purchase behavior was found (Department of Business Administration, 2019; Roh et al., 2022; Watanabe et al., 2020). However, relatively few studies have been conducted on the role of these two values on satisfaction with organic food. This study reveals, from the perspective of expectation disconfirmation theory, that both perceived economic value and perceived ecological value of organic food exceed consumers’ expectations, which contribute to consumers’ satisfaction with organic food. Moreover, perceived economic value increases consumer satisfaction more than perceived ecological value. This finding enriches the scope of application of expectation disconfirmation theory in the field of organic food.

At the end and most importantly, this study adds the time factor as a moderator, which extends the dynamic perspective to the study of perceived value of organic food and further enriches the existing research. Most of the current research on studying the impact of perceived value on consumers has been conducted from a static perspective (Department of Business Administration, 2019; Lin and Huang, 2012; Sheth et al., 1991; Roh et al., 2022; Watanabe et al., 2020). Recent studies have emphasized the importance of capturing dynamic changes in consumer preferences for product improvement and marketing strategies (Li et al., 2023). This study adds the time factor as a moderator and demonstrates that the positive impact of perceived economic value on consumer satisfaction is being attenuated over time, while the positive impact of perceived ecological value on consumer satisfaction is being enhanced. This finding not only reveals the dynamic changes in consumer values and preferences, but also emphasizes that the ecological value of organic food has gradually become a more important factor for consumers as society’s awareness of sustainable development and environmental protection increases. The introduction of this dynamic perspective further enriches the theoretical research on perceived value in the field of sustainable consumption.



5.3 Managerial implication

This study meticulously analyzes consumer feedback on online platforms for organic food products, revealing consumers’ perceptions of the economic and ecological values of the products and deepening the understanding of how these values dynamically affect consumer satisfaction. The findings provide valuable insights for policymakers, organic food producers, and e-commerce platforms to improve their strategic decisions, operational management, and business practices, which are expected to drive food purchasing behaviors in the field of sustainable consumption.

For policy makers, this study not only emphasizes consumers’ dual concern for the economic and ecological values of organic food, but also reveals the dynamic effects of both over time. This helps policy makers to formulate more precise and effective policies. For example, considering that the short-term impact of perceived economic value on consumer satisfaction is more significant, the government can adopt short-term incentives, such as tax reduction and subsidies, to reduce consumer purchasing costs and improve the market competitiveness of products. Meanwhile, in response to the trend of long-term growth in perceived ecological value, the government should continue to strengthen environmental education and public campaigns to raise public awareness of ecological and environmental protection and guide consumers to form greener and healthier consumption habits. In addition, the government needs to strengthen market regulation and set and enforce strict standards to ensure that organic food on the market truly meets consumer expectations and ecological requirements.

For organic food producers, this study emphasizes the dual concern of consumers for the economic and ecological value of organic food and its dynamic changes. Producers need to pay close attention to the diversification of consumer demand and optimize the planting, breeding and processing processes to control costs while ensuring that the ecological value of organic food continues to increase. At the same time, producers also need to be sensitive to spatial and temporal changes in consumer evaluation of products, and adjust their R&D priorities and marketing strategies in a timely manner to cope with market changes. For example, as consumers pay more attention to the ecological value, producers can pay more attention to the embodiment of ecological characteristics in the production process of organic food, and deepen consumers’ recognition of the ecological value of organic food through environmentally friendly packaging and green logistics, so as to improve overall consumer satisfaction.

For e-commerce platforms, this study highlights the growing consumer interest in ecological values and therefore the need to disclose information related to the ecological values of organic food. Drawing on signaling theory, online product information serves as a cue for consumers’ expectations of product and service features (Connelly et al., 2011). Before making a purchase, these cues impact consumers’ expectations about vendors and products, especially when purchasing online (On Product Uncertainty in Online Markets, 2012). E-commerce platforms play an important role in enabling consumers to identify authentic organic food items and increasing sales by presenting information about the ecological advantages of these products, such as health and environmental benefits, as well as displaying organic certification symbols.




6 Limitations and future research

Although our study gained some interesting and valuable insights, it is not without limitations. First, although we chose high-traffic e-commerce platforms and five representative organic food products for our study, they still do not cover the entire organic food consumption market. Second, this study was conducted only in China and could not capture consumer perceptions in multiple cultural contexts. In future studies, we will consider product types, different e-commerce platforms, online and offline multi-channels, and consumer behaviors in multiple cultural contexts to explore. In addition, the dynamic effects of the time variables were assumed to be linear, which may have overlooked potential nonlinear or phased effects. And there is a degree of subjectivity involved in the definition of topic labels. In future studies, we will try to find more social researcher involvement and more advanced computerized methods to reduce subjectivity. Then, this study mainly focuses on the exploration of perceived economic value and perceived ecological value, and the exploration of social, functional, and emotional value is insufficient, and future research will continue to expand related studies. Finally, because the data are anonymized, these findings from this study primarily reflect average trends at the group level and lack insight into the trajectory of individual behavior over time. We will continue to learn new methods of data analysis or the integration of big data analytics with questionnaires to further explore insights into the trajectory of individual differences in consumers over time.
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