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A Satisfação do Cliente de Serviços Online de Subscrição de Comida para Animais de 

Estimação 

Resumo: A consciencialização face ao bem-estar dos animais de estimação cresce cada 

vez mais. Neste âmbito, os Serviços Online de Subscrição (SOS) de comida para animais 

de estimação respondem à procura por comida que atenda às características e 

necessidades de saúde dos animais de estimação. A presente pesquisa explora os 

antecedentes da Satisfação do Cliente de SOS de comida para animais de estimação e o 

seu efeito na Intenção de Continuidade. Para tal, 29,723 online reviews de 10 marcas de 

SOS de comida para animais de estimação foram extraídas do Trustpilot. Uma matriz de 

frequência de palavras foi desenvolvida por meio de técnicas de text mining e utilizada 

como input para criar um modelo de equação estrutural. Os resultados sugerem que a 

Qualidade do Serviço Eletrónico, a Salubridade, os Ingredientes e Nutrição, e os Atributos 

Extrínsecos influenciam positivamente a Satisfação do Cliente. Adicionalmente, a 

Satisfação do Cliente afeta positivamente a Intenção de Continuidade. Estes resultados 

fornecem conhecimentos aos gestores destes serviços, que podem ser utilizados de modo 

a implementar medidas para alcançar a Satisfação do Cliente e, consequentemente, 

garantir que os clientes continuam a usar os SOS de comida para animais de estimação. 

Palavras-chave: comida para animais de estimação; serviços online de subscrição; 

qualidade do serviço eletrónico; satisfação; intenção de continuidade; mineração de texto 
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Customer Satisfaction in the Pet Food Subscription-based Online Services 

Abstract: Pet owners are becoming increasingly aware of their pets’ well-being. Pet food 

Subscription-based Online Services (SOS) fulfill the demand for pet food that fits pets’ 

characteristics and health necessities. The present research explores the antecedents of 

pet food SOS Customer Satisfaction and its effect on Continuance Intention. To achieve 

our goal, 29,723 online reviews from 10 pet food SOS brands were collected from 

Trustpilot. A term frequency matrix was developed through text mining techniques and 

used as an input to construct a structural equation model. Results suggest that E-Service 

Quality, Healthfulness, Ingredients and Nutrition, and Extrinsic Attributes positively 

influence Customer Satisfaction. Additionally, Customer Satisfaction positively affects 

Continuance Intention. These findings provide pet food SOS managers insights that can 

be used to implement measures to achieve Customer Satisfaction and, consequently, 

ensure that customers continue to use the pet food SOS. 

Keywords: pet food; subscription-based online services; e-service quality; satisfaction; 

continuance intention; text mining 
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INTRODUCTION  
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1. Introduction 

 

The pet food industry is rapidly growing (Kwak & Cha, 2021). Evaluated at USD 

115,50 billion worldwide in 2022 and estimated to reach 163,70 billion by 2029 (Fortune 

Business Insights, 2022), this growth is attributed to the relationship between pets and 

owners (Fox & Gee, 2019). Pet owners are more aware of their pets’ well-being (Vinassa 

et al., 2020). Thus, pet owners seek pet food that fits their pets’ characteristics, such as 

breed, age-specific, or food adapted to their health conditions (Viana et al., 2020). Food 

characteristics such as ingredients, health, and nutrition have been identified as essential 

factors for pet food buyers (Kwak & Cha, 2021; Schleicher et al., 2019). Accordingly, pet 

food subscription boxes, a business model that fulfills these demands, are rising in 

popularity set to register a Compound Annual Growth Rate (CAGR) of 20.40% between 

2023 and 2033 (Persistence Market Research, 2023). These subscriptions allow customers 

to periodically receive a pet food box tailored to their dogs’ or cats’ nutritional needs upon 

providing information such as age, weight, breed, activity level, health conditions, and 

taste preferences on the brand’s website. 

Subscription-based online services (SOS), or subscription box retailing, are an e-

commerce business model that provides a periodical delivery of customized boxes of 

products directly to consumers upon payment of a subscription fee (Woo & Ramkumar, 

2018). In recent decades subscriptions started to include online processes (Bray et al., 

2021). Due to its convenience and cost-saving characteristics (Bray et al., 2021), the 

subscription economy is experiencing massive growth (Toteva et al., 2021). Valued at USD 

72,91 billion in 2021, the growth rate of the global subscription e-commerce market is 

65.67%, with an estimated value of USD 904,28 billion by 2026 (Research and Markets, 

2022). Moreover, the decreasing interest in in-store shopping and the rise of online 

retailing have led to the increase of SOS in a wide range of products, such as pet food 

(Andonova et al., 2021; Woo & Ramkumar, 2018). 

Driven by customers' attachment to their pets, pet food subscriptions fulfill the 

increasing need for pets’ well-being. This particularity requires understanding how this 

necessity affects perceptions of satisfaction towards this subscription model. Moreover, 

pet food SOS’ growth prospects and the high churn rates regarding subscription business 



Escola Superior de Educação | Escola Superior de Tecnologia e Gestão | Politécnico de Coimbra 

8 
 

models (Andonova et al., 2021; Bischof et al., 2020) reinforce demand for an analysis of 

its customer satisfaction impact on continuance intention. Customer satisfaction 

positively affects SOS adoption, and it is a crucial enabler for competitive advantage in e-

commerce (Gajewska et al., 2020; Kerschbaumer et al., 2022). Furthermore, satisfaction 

is a driver of service continuance intention (Hepola et al., 2020). 

Previous studies have found pet food attributes, both intrinsic and extrinsic, to be 

relevant factors in buying behavior (Rombach & Dean, 2021a; Schleicher et al., 2019). 

Although SOS’ customer behavior literature is emerging (Bischof et al., 2020; Bray et al., 

2021), studies have yet to approach pet food-buying behavior in the SOS context. Despite 

the wide variety of subscription boxes (Andonova et al., 2021), literature mainly addresses 

fashion (Ramkumar & Woo, 2018), beauty (Lee et al., 2019), and subscription adoption 

motivations (Bhatt et al., 2021; Kerschbaumer et al., 2022). However, a study on pet food 

as part of household goods subscriptions found convenience, ease of use, and value for 

money to be the main motives for adoption (Bray et al., 2021). These findings do not 

reflect the crescent interest in pets’ well-being. Despite its growth prospects, research has 

yet to study the antecedents of pet food SOS customer satisfaction and continuance 

intention. 

Considering the aforementioned gap, the present research aims to study the 

antecedents of customer satisfaction and continuance intention regarding the pet food 

SOS market. Given the growing importance of pet food attributes (Schleicher et al., 2019), 

and the well-reported importance of e-service quality in e-commerce (Rita et al., 2019), 

e-service and product-related variables are addressed. This study is based on online 

reviews analysis, a widely used method to study customer satisfaction (Furtado et al., 

2022). Therefore, 29,723 online customer reviews from the ten most reviewed pet food 

SOS brands on Trustpilot were collected. Following the approach of Ramos et al. (2022), a 

term frequency matrix was created through text mining techniques by pairing every 

review with a validated dictionary. The matrix was used as an input to evaluate the model 

relationships using partial least square structural equation modeling (PLS-SEM). With the 

present research, we aim to enrich knowledge on pet food SOS’ customer satisfaction and 

its subsequent impact on continuance intention and provide pet food SOS managers 

practical measures to achieve customer satisfaction and strengthen their business. 
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LITERATURE REVIEW  
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2. Literature Review 

 

2.1. E-service Quality and Pet Food SOS Customer Satisfaction 

Electronic service quality (E-SQ) has emerged as an adaptation of service quality 

to the digital environment (Lionello et al., 2020; Parasuraman et al., 2005). E-SQ 

comprehends the whole transaction from the beginning to the end, including post-

interaction services (Suhartanto et al., 2019; Wolfinbarger & Gilly, 2003). It is the extent 

to which a website allows the shopping, purchasing, and delivery experience to be 

efficient and effective (Zeithaml et al., 2002). E-SQ’s positive relationship with customer 

satisfaction has been established in pet food SOS-related e-commerce contexts, such as 

online shopping and delivery services (Rita et al., 2019; Suhartanto et al., 2019). Different 

scales comprehending different dimensions have been developed to measure E-SQ (Blut 

et al., 2015; Lopes et al., 2019). Given the delivery nature of pet food SOS, two E-SQ 

dimensions expected to affect customer satisfaction are customer service and fulfillment 

(Annaraud & Berezina, 2020). 

Customer service refers to the online store’s overall service level and 

return/handling policies during and after the sale (Blut, 2016). In the subscription context, 

customer service can relate to sales and after-sales services, including the return and 

replacement/refund processes (Xu, 2020). For the present framework, customer concerns 

are expected to address different stages, such as pet food production, subscription 

payment, and delivery. In the absence of face-to-face contact, online stores can provide 

a phone number, an email, or synchronous media (e.g., live chat, chatbots, and online 

help desks), for customer service contact (Rita et al., 2019). Meeting or exceeding 

customer service expectations is crucial for the success of an online service (Annaraud & 

Berezina, 2020). Timely and effective management of customers’ concerns increases 

online customer satisfaction (Al-Adwan & Al-Horani, 2019; Blut, 2016). 

Fulfillment concerns activities that ensure customers receive the product within 

the estimated time frame for delivery, at the expected price, and in mint condition (Blut, 

2016; Wolfinbarger & Gilly, 2003). In the SOS context, fulfillment encompasses the order 

and delivery processes of the subscription box (Xu, 2020). Regarding the food delivery 

business, fulfillment activities such as preparation and delivery details are key factors that 
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positively affect satisfaction (Annaraud & Berezina, 2020). It is crucial to provide accurate 

and positive product information on websites, as well as timely deliveries to prevent 

adverse outcomes such as post-payment dissonance or order cancelation (Liao, 2017; 

Pham & Ahammad, 2017).  

Considering the above, the following hypothesis is proposed: 

H1: E-Service Quality positively influences Pet Food SOS Customer Satisfaction. 

 

2.2. Pet Food Attributes and Pet Food SOS Customer Satisfaction 

Product attributes are important factors for assessing SOS and food consumer 

behavior (Lee et al., 2019; Symmank, 2019). Customer evaluation of a product can be 

holistic, concerning the whole product, or differentiated, concerning different product 

attributes (Antonides & Hovestadt, 2021). Pet owners commonly evaluate a combination 

of intrinsic and extrinsic product attributes when purchasing pet food. Intrinsic product 

attributes refer to physical aspects of the product, while extrinsic attributes are not 

physical parts of the product itself (Rombach & Dean, 2021a). As the concerns over pet 

well-being grow, ingredients, healthfulness, and nutritional content become important 

intrinsic attributes for pet owners (Schleicher et al., 2019; Xiao et al., 2021). Regarding 

extrinsic attributes, the packaging is a relevant product and quality maintenance attribute 

(Müller & Schmid, 2019), and the price is a vital attribute of pet food purchasing (Banton 

et al., 2021). 

 

2.2.1. Healthfulness, Ingredients and Nutrition 

One of the most critical attributes for pet food buyers is health (Schleicher et al., 

2019). Due to the humanization of pets (Fox & Gee, 2019), customers’ concern over pets’ 

health has grown along with the concern for human health (Viana et al., 2020). As pets 

become part of families (Hoummady et al., 2022), owners are more aware of the well-

being of their pets (Vinassa et al., 2020). Therefore, customers want pet food that helps 

them face specific pet health problems, such as being overweight, skin allergies, or 

digestive health (Banton et al., 2021; Spence, 2022). Many authors have found healthiness 
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to be an essential attribute that customers prioritize regarding pet food (Kwak & Cha, 

2021; Morelli et al., 2020). 

As an essential way of protecting pets’ health (Viana et al., 2020), pet food 

ingredients and nutritional composition are among the most critical factors regarding pet 

food selection (Banton et al., 2021). Pet food can be made of many ingredients, such as 

meat (e.g., chicken or pork), fish (e.g., salmon and tuna), grains, or vegetables (Souza et 

al., 2020; Viana et al., 2020). Due to the wide range of information (e.g., the Internet, 

veterinarians, books, and other pet owners), owners are now more aware of the 

importance of pet food ingredients and pets’ nutrition (Vinassa et al., 2020). Some 

ingredient attributes, such as “natural” or “organic,” are perceived as healthier (Vinassa 

et al., 2020). In contrast, other ingredients, such as grains, are perceived as harmful and 

unsafe (Prata, 2022; Rombach & Dean, 2021a). Accordingly, some pet owners prioritize 

targeted nutrition options, such as size, breed, or age-specific nutrition (Banton et al., 

2021; Prata, 2022). Nutrition deficiencies and unbalanced diets are related to health 

problems (Shoveller et al., 2021; Wang et al., 2022). Thus, pet owners are more likely to 

buy pet food containing ingredients perceived as healthy while also avoiding questionable 

ingredients (Rombach & Dean, 2021a).  

Considering this, we can assume that customers expect pet food to have 

characteristics that meet their concerns over healthiness and well-being. Therefore, the 

following hypotheses are considered: 

H2: Healthfulness positively influences Pet Food SOS Customer Satisfaction. 

H3: Ingredients and Nutrition positively influence Pet Food SOS Customer Satisfaction. 

 

2.2.2. Extrinsic Attributes  

Extrinsic attributes are crucial enablers for customer satisfaction (Malekpour et 

al., 2022). From a marketing perspective, extrinsic attributes can be used to increase a 

product’s attractiveness without changing the physical properties of the product (Plasek 

et al., 2021). For food products, when there is no access to sensory perceptions (e.g., 

taste), consumers' decisions tend to be based on extrinsic product attributes (Symmank, 
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2019). Regarding pet food and food delivery, price and packaging are some of the most 

relevant extrinsic attributes (Banton et al., 2021; Müller & Schmid, 2019). 

In an e-commerce context, price refers to the money a customer pays for an item 

on an online platform (Antwi, 2021). There is a positive relationship between price and 

customer satisfaction in online shopping environments (Alam et al., 2020). Previous 

studies have identified price as an essential attribute for in-store and online pet food 

purchasers (Kwak & Cha, 2021; Rombach & Dean, 2021a). Furthermore, cost saving is an 

important motivation to pet food subscription adoption and to continue using 

subscription services (Bhatt et al., 2021; Bray et al., 2021). This is particularly important, 

as pet food SOS is usually more expensive than traditional pet food. 

Besides a subscription service, pet food SOS is also a delivery service. In this 

regard, the packaging ensures that the delivery product arrives at its destination in the 

best conditions (Müller & Schmid, 2019). Packaging importance relies on containment, 

communication, convenience, and protection from the external environment (Müller & 

Schmid, 2019). Regarding food products, protection is vital, as food cannot be promptly 

restored or replaced (Annaraud & Berezina, 2020). Studies concerning in-store pet food 

have found the packaging to be less critical for customers purchasing decisions than other 

attributes (Schleicher et al., 2019; Vinassa et al., 2020). However, when comparing online 

and offline pet food buyers, package design is critical for those who use online channels 

(Kwak & Cha, 2021). Additionally, food packaging characteristics positively impact 

customer satisfaction (Ferreira, 2019). 

Extrinsic attributes are strongly associated with a product and must be considered 

when evaluating it (Hoffmann et al., 2020). Thus, the following hypothesis is proposed: 

H4: Extrinsic Attributes positively influences Pet Food SOS Customer Satisfaction. 

 

2.3. Customer Satisfaction and Continuance Intention 

Customer satisfaction is widely studied in marketing (Oliver, 1980; Otto et al., 

2020) and in modern e-commerce (Rita et al., 2019). Customer satisfaction is the 

judgment of the consumption-related fulfillment provided by a product, service, or its 
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features (Oliver, 1999, 2015). It corresponds to the customers’ comparison between the 

outcomes of the purchase and the anticipated expectations (Churchill & Surprenant, 

1982; Otto et al., 2020). According to the ECT (Oliver, 1980), satisfaction arises from the 

disconfirmation of expectations, given the perceived performance of the product or 

service (Oliver, 1980). If the perceived performance meets the customer's expectations, 

there is a positive disconfirmation, and the customer is satisfied. Otherwise, if a negative 

disconfirmation occurs, the customer is dissatisfied, and it can lead to negative emotions 

(Furtado et al., 2022; Oliver & DeSarbo, 1988). 

Customer satisfaction is crucial in e-commerce environments (Gajewska et al., 

2020; Rita et al., 2019), such as the pet food SOS. Satisfaction impacts SOS adoption 

(Kerschbaumer et al., 2022), and online customers' future behavior (Rita et al., 2019). 

Furthermore, customer satisfaction is an antecedent of service continuance intention 

(Hepola et al., 2020). Continuance intention is the consumer’s intention to continue using 

a service in the post-adoption phase (Hepola et al., 2020; Yan et al., 2021). This is relevant 

in the subscription business because of the high churn rates associated (Bischof et al., 

2020). Due to the recurring monthly fees, subscription cancellations are common among 

customers (Andonova et al., 2021). If customers are satisfied, they will keep using a 

service (Cao et al., 2018; Hepola et al., 2020). Thus, the following hypothesis is proposed: 

H5: Customer Satisfaction positively affects Pet Food SOS Continuance Intention. 

 

Grounded in the previous hypotheses, the following conceptual model is 

presented (Figure 1). 

 

Figure 1 - Conceptual Model 
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3. Methodology 

  

Technological advances allow consumers to express their opinions online about 

purchased products and services while providing large quantities of data to marketing 

managers (Moro et al., 2019). This data can be used to evaluate, measure, understand, 

and interpret consumers’ behaviors (Berger et al., 2020). Therefore, we focused on online 

customer reviews to study ped food SOS customer satisfaction. Following Ramos et al. 

(2022), this study involved a mixed approach comprising text mining and PLS-SEM. To 

analyze these reviews, we applied a text mining approach, as it has been widely used in 

literature to study customer satisfaction through online reviews (Moro et al., 2021; Moro 

& Rita, 2022). Furthermore, to measure relations in the conceptual model, we used PLS-

SEM, a widely used regression-based technique in marketing (Sarstedt et al., 2022). 

 

3.1. Population and Sample 

The target population of this study is pet food SOS customers. The sample is 

composed of customers that published their reviews on Trustpilot between January 1st, 

2020, and June 30th, 2022, regarding their experiences with the service. Trustpilot is a 

rapidly growing consumer review website widely used to share opinions on businesses 

(Littlechild, 2021), such as the pet food SOS. This platform delivers rich and valuable 

insights to understand customers’ opinions (Trustpilot, 2022). The brands used for this 

analysis were selected based on two criteria: (1) only brands that work exclusively with 

pet food SOS were selected to guarantee that the analyzed reviews concern only pet food 

SOS; (2) only the ten most reviewed brands were chosen. 

 

3.2. Data Collection 

For the data collection process, we used Octoparse, a web scraping software 

(Octoparse, 2022). This type of software allows the extraction of large quantities of data 

from web pages into a structured spreadsheet, allowing easy management in a posterior 

analysis (Gallagher & Beveridge, 2021). We extracted 29,723 reviews from the Trustpilot 
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platform through a web scraping process. The number of reviews extracted for each brand 

is presented in Table 1. 

Table 1 - List of the 10 Pet Food SOS Brands and the Number of Extracted Reviews 

Pet Food SOS Brands Number of Extracted Reviews 

Tails 12 214 

Butternut Box 5 888 

Bella Duke 5 143 

Pure Pet Food 1 901 

Republic of Cats 1 078 

The Farmers Dog 990 

Ollie 737 

Different Dog   690 

Smalls 653 

Nom Nom 429 

Total 29 723 

 

3.3. Data Analysis  

3.3.1. Data Pre-processing  

Online reviews are data in a non-structured text format (Guerreiro & Rita, 2020). 

Once the data collection was completed, we proceeded to structure and organize the data 

to meet each model’s construct. We used the open-source R software, an integrated suite 

of packages that provides various statistical and graphical techniques (R-project, 2022). 

This coding-based tool offers more flexibility and tailored solutions for data analysis 

(Calheiros et al., 2017). 

As the reviews were in different languages, we translated them into English using 

the R package ‘translateR’ with the Google Translate API. A package used by previous 

authors when analyzing data in a different language (Do et al., 2018; Ohri, 2014). Then, 

the data was structured through the following steps: (1) tokenization, which consists of 

breaking the text into units (e.g., words and sentences); (2) cleaning non-text data, like 

images or HTML links; (3) removing stop words, articles, and adverbs with no significant 

meaning; (4) converting all words to lowercase; (5) and stemming, which consists of 

merging similar words into its radical term (e.g., “dog” and “dogs” will both be read as 
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“dog”) (Berger et al., 2020). This process was completed using the ‘tm’ package, a widely 

used package for text mining applications in R (Lemos et al., 2022; Moro et al., 2019). 

 

3.3.2. Dictionary Building 

A structured dictionary was created using terms clustered into items related to 

the constructs of the conceptual model. To confirm the context of each term, we 

randomly selected and analyzed 5% of our sample. Since the definition of a dictionary and 

its terms is subjective (Calheiros et al., 2017; Ramos et al., 2022), the structured dictionary 

(Table 2) was validated by a panel of three independent multidisciplinary experts: a food 

engineer, a marketing professional, and a marketing academic.  

Table 2 - Dictionary for the Model Variables 

Construct Items Sample of terms 

E-Service Quality  Service Level service, email, contact  

Return / Handling Policies change, switch, replace  

Timeliness of Delivery arrive, delay, schedule 

Order Accuracy delivery, order, shipment 

Healthfulness Health health, healthier, ill 

Digestive Health stomach, digestion, intestine 

Weight Control weight, overweight, fat 

Skin Allergies skin, allergies, allergy 

Ingredients and 
Nutrition 

Meat chicken, meat, beef 

Fish fish, salmon, tuna 

Vegetables vegetal, potato, carrot 

Cereals grain, rice, cereal 

Nutrition nutrition, protein, vitamin 

Extrinsic 
Attributes 

Price price, money, expensive 

Package package, bag, pack 

Customer 
Satisfaction 

Satisfaction great, good, thank 

Emotions love, like, happy 

Continuance 
Intention 

Continuance Intention return, continue, future 
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3.3.3. Term Frequency Matrix 

After the validation, the online reviews were paired against the dictionary to 

create a term frequency matrix (Ramos et al., 2022). This matrix was used to mimic 

individual responses to the questions imposed by our model. Each line in the matrix 

corresponds to one of the extracted reviews, and each column to an item tied to a model 

construct. One cell in the matrix represented the number of times a specific item was 

mentioned in each review. Following this rationale, 937 reviews were removed from our 

dataset for having no hits. Our final dataset was composed of 28,786 reviews. 

 

3.3.4. PLS-SEM 

The term frequency matrix was used as an input for PLS-SEM analysis to measure 

the relations between the data collected and the model’s constructs. The PLS-SEM is a 

method that provides the interchange between theory and data (Hair et al., 2020). We 

opted for this method as it allows users to estimate complex models comprising many 

constructs, indicators, and structural paths without any assumptions on data distributions 

(Becker et al., 2022; Hair et al., 2019). PLS-SEM enables unrestricted use of single-item 

and formative measurement models while considered superior with secondary data (Hair 

et al., 2017, 2019). The proposed relationships were assessed using Smart-PLS 4, a 

software for data analysis using the PLS-SEM method (Ringle et al., 2022).  

For the PLS analysis, we followed a formative measurement model, as our model 

constructs derived from the cumulative effect of each unique indicator present in the 

created dictionary. Formative assessment is preferable to a reflective approach as it 

allows for unique indicators not to be conceptually interchangeable nor correlated (Hair 

et al., 2020). For example, consumers can experience a good service level while having a 

poor opinion of the order accuracy, both essential measures of E-SQ. Following this 

rationale, E-SQ, Healthfulness, Ingredients and Nutrition, Extrinsic Attributes, and 

Customer Satisfaction were formatively measured. Continuance Intention was assessed 

using a single-item measure. 



Escola Superior de Educação | Escola Superior de Tecnologia e Gestão | Politécnico de Coimbra 

20 
 

The model was evaluated following the procedures recommended by Hair et al. 

(2019, 2020). Convergent validity was measured to verify the correlation between the 

formative measure with the reflective measure of the same construct for each variable. 

Values of path coefficients greater than 0.80 should be verified. To access collinearity, the 

variance inflation factor (VIF) was calculated. A value below the critical threshold of 5 is 

recommended, with an ideal value below 3 (Hair et al., 2019). A Bootstrap procedure of 

10.000 subsamples was applied to test path model coefficients and significance. A 

significance level of 5% was defined to investigate critical path coefficient t-values (t-value 

> 1.96 for two-tailed tests). The model’s internal multicollinearity and direct effects were 

evaluated through a regression analysis, examining the size and significance of the path 

coefficients between the variables. Finally, the predictive capacity was evaluated based 

on R² and Q² values. Q² values were obtained following a PLSpredict test for a K value of 

10 (Hair et al., 2020; Shmueli et al., 2019). The results obtained with the described analysis 

were the basis for the discussion and conclusions of the present study. A summary of our 

methodological approach is depicted in Figure 2. 

 

Figure 2 - Undertaken Approach Scheme 
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4. Results 

4.1. Measurement Model Evaluation 

The convergent validity assessment revealed that formative measured constructs 

highly correlated with their reflective measure as their path coefficients (β) were all above 

0.80 (1.000 < β < 1.000). All indicators heavily contributed to the variable explanation. 

Moreover, VIF values for all indicators were below 3.0 (1.000 < VIF < 1.199). 

Multicollinearity proved not to be an issue. 

The measurement model showed that all the indicators associated with the E-SQ 

variable were significant. Service level, Return / Handling Policies, and Order Accuracy had 

outer loadings values higher than 0.5 (0.827; 0.686, 0.512, respectively). Although the 

item Timeliness of Delivery (0.403) was lower than the recommended 0.50 (Hair et al., 

2019, 2020), it was statistically significant for the formative measure of E-SQ. Besides 

Health (0.846), the remaining items were below the 0.50 value in the Healthfulness 

construct. Nevertheless, all of these items were significant for the formative measure of 

Healthfulness. Concerning the Ingredients and Nutrition variable, all indicators were 

significant. Nutrition (0.733) and Meat (0.602) presented the highest outer loadings of the 

aforementioned variable. Additionally, the two indicators of the Extrinsic Attributes 

variable had outer loadings higher than 0.50 (Price = 0.816; Package = 0.690). Finally, 

concerning the Customer Satisfaction variable, outer loadings from the two associated 

indicators were higher than 0.50 (Satisfaction = 0.824; Emotions = 0.640), suggesting a 

significant influence in explaining consumer satisfaction. 

An indicator should be removed from the model when there is no significance, 

and its outer loading is below 0.50 (Hair et al., 2020). When an indicator is significant (p-

value < 0.05) but the respective outer loading is below 0.50, its removal should be 

considered (Hair et al., 2019, 2020). The removal of the indicator must be pondered since 

its elimination may omit unique parts of the composite variable and reduce its theoretical 

validity (Ramos et al., 2022). Based on this rationale, indicators with outer loadings lower 

than 0.50 but with significance (p-value < 0.05) were held. This was the case for Weight 

Control (outer loading=0.439), Cereals (0.439), Fish (0.436), Digestive Health (0.432), 

Timeliness of Delivery (0.403), Vegetables (0.357) and Skin Allergies (0.271). Therefore, 
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no indicator was removed from the model. Table 3 shows the outer weights, outer 

loadings, and t-values previously discussed. 

Table 3 - Outer Weights, t-values (p-values) and Outer Loadings 

Variable / Indicators Outer Weights t-values (p-values) Outer Loadings 

E-Service Quality    
Service Level 0.643 15.704 (0.000) 0.827 
Return / Handling Policies 0.446 11.069 (0.000) 0.686 
Timeliness of Delivery 0.161 4.095 (0.000) 0.403 
Order Accuracy 0.190 4.446 (0.000) 0.512 
Healthfulness    
Health 0.768 33.412 (0.000) 0.846 
Digestive Health 0.359 10.659 (0.000) 0.432 
Weight Control 0.327 10.702 (0.000) 0.439 
Skin Allergies 0.188 5.685 (0.000) 0.271 
Ingredients and 
Nutrition 

   

Meat 0.380 7.829 (0.000) 0.602 
Fish 0.259 5.521 (0.000) 0.436 
Vegetables 0.168  3.453 (0.001) 0.357 
Cereals 0.312 6.763 (0.000) 0.439 
Nutrition 0.630 16.173 (0.000) 0.733 
Extrinsic Attributes    
Price 0.731 23.895 (0.000) 0.816 
Package 0.584 16.429 (0.000) 0.690 
Customer Satisfaction    
Satisfaction 0.772 30.394 (0.000) 0.824 
Emotions 0.559 17.702 (0.000) 0.640 
Continuance Intention    
Continuance Intention 1.000 0.000 (0.000) 1.000 

 

4.2. Structural Model Evaluation 

Internal VIF values for all variables of the structural model were less than 3.0 

(1.000 < VIF < 1.140), suggesting the absence of multicollinearity (Hair et al., 2019, 2020). 

The structural model explained 10.90% (R² = 0.109) of the Customer Satisfaction variance 

and 1.30% (R² = 0.013) of Continuance Intention. R² values should be interpreted based 

on context (Hair et al., 2019). Since the present research concerns consumer behavior, 

values of 0.20 are considered high. Therefore, these values reflect the model’s moderate 

explanatory power on Customer Satisfaction and a lower explanatory power concerning 



Escola Superior de Educação | Escola Superior de Tecnologia e Gestão | Politécnico de Coimbra 

24 
 

Continuance Intention (Hair et al., 2019, 2020). The Q² values concerning the same 

variables were above 0, reinforcing the predictive model’s capacity (Table 4). 

Table 4 - R² and Q² 

Variable  Explained Variance Predictive Capacity 

 R² Value Q² Value 
Customer Satisfaction 0.109 0.019 
Continuance Intention 0.013 0.107 

 

Regarding the relationship between variables and the validity of the model 

hypotheses, path coefficients showed significant relationships between all model 

variables. The results suggest that both E-SQ (β=0.131, p < .001), Healthfulness (β=0.160, 

p < .001), Ingredients and Nutrition (β=0.123, p < .001), and Extrinsic Attributes (β=0.110, 

p < .001), were positive predictors of Customer Satisfaction. Thus, H1, H2, H3 and H4 were 

supported. In addition, Satisfaction was positively related to Continuance Intention 

(β=0.115, p < .001), supporting H5. Path coefficient values (β) between the constructs and 

the significance for each tested relationship are present in Table 5. 

Table 5 - Path Coefficients 

 Path Path coefficient (β) t-value p-value (95%) Conclusion 

E-Service Quality -> 
C. Satisfaction 

0.131 11.097 p<0.001 
H1 
Supported 

Healthfulness ->  
C. Satisfaction 

0.160 20.162 p<0.001 
H2 
Supported 

Ingredients and 
Nutrition ->  
C. Satisfaction 

0.123 13.084 p<0.001 
H3 
Supported 

Extrinsic Attributes 
-> C. Satisfaction 

0.110 12.786 p<0.001 
H4 
Supported 

C. Satisfaction ->  
C. Intention 

0.115 13.485 p<0.001 
H5 
Supported 
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5. Discussion and Implications 

 

According to the results, all relationships between the studied variables are 

significant. E-SQ, Healthfulness, Ingredients and Nutrition, and Extrinsic Attributes had a 

statistically significant positive effect on Customer Satisfaction. Additionally, Customer 

Satisfaction positively affects Continuance intention. 

The structural model results indicate that E-SQ positively influences Customer 

Satisfaction, supporting H1. This is consistent with previous findings on SOS-related 

contexts, such as online shopping (Khan et al., 2019; Rita et al., 2019) and delivery services 

(Suhartanto et al., 2019), while advancing the knowledge on pet food services. These 

results indicate the importance of the studied E-SQ dimensions, Fulfilment, and Customer 

Service. Order Fulfilment is essential in a subscription business model, as delivery is one 

of its main processes (Bischof et al., 2020). In this regard, our findings suggest that 

companies must ensure that customers receive the product they ordered within the 

estimated time frame, at the expected price, and in good condition (Blut, 2016). Results 

also show that the indicators with a higher impact on E-SQ were Service Level and Return 

/ Handling Policies, both related to Customer Service. Therefore, pet food SOS must seek 

to provide timely and effective customer service management of customers’ concerns 

(Rita et al., 2019). Pet food SOS customers' concerns can arise from multiple stages: pet 

food production, subscription payment, and delivery. Companies should identify and 

provide staff with the knowledge to help with those concerns. Furthermore, while some 

of the studied companies already have chatbots and online help desks, a further 

investment could help companies conduct customer service promptly and increase 

customer satisfaction (Hsu & Lin, 2023). 

A positive relationship between Healthfulness and Customer Satisfaction was also 

verified, validating H2. This supports the idea that pet owners expect pet food to 

contribute to the well-being of their pets (Banton et al., 2021; Vinassa et al., 2020). All the 

studied health problems proved significant to our study. This confirms that customers 

want pet food that helps them face specific health problems (Banton et al., 2021). The 

tailored nature of pet food SOS can explain our results. These services provide pet food 

according to pets' characteristics and health conditions. Thus, healthfulness is expected 
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to influence customers’ expectations greatly. Following the ECT (Antonides & Hovestadt, 

2021; Oliver, 1980), companies must achieve or exceed customers’ expectations of pet 

food healthfulness to achieve customer satisfaction. To this end, pet food SOS companies 

must understand their customers’ health concerns and provide the right recipe for each 

pet. Veterinarian know-how is crucial to achieving the desired health benefits from pet 

food (Sanderson, 2021). Most companies have their pet food production supervised by 

veterinarians and pet food nutritionists. Given the achieved results, it is expected that this 

process will lead to health benefits and, therefore, to customer satisfaction. Thus, pet 

food SOS marketing and communication strategies should emphasize the experts' 

participation in pet food production. 

Another important finding is that Ingredients and Nutrition positively affect 

Customer Satisfaction, validating H3. Customers with a positive perception of pet food 

Ingredients and Nutrition will be more satisfied with the pet food SOS. This finding aligns 

with previous studies that found ingredients and nutrition influential attributes in pet 

food consumer behavior (Banton et al., 2021; Schleicher et al., 2019). Additionally, these 

results reflect the rising interest in pet nutrition (Banton et al., 2021), as the item Nutrition 

had the highest impact. Following the ECT (Antonides & Hovestadt, 2021; Oliver, 1980), 

this result suggests that, as with healthfulness, the personalization provided by pet food 

SOS generates customers’ expectations that companies must seek to fulfill. As customer 

pet food knowledge increases, pet owners are more conscious about pet food ingredients 

and nutrition (Vinassa et al., 2020). Pet owners see pet food SOS as a way of providing 

their pets with the right ingredients and nutrients. 

The research model also indicates that Extrinsic Attributes positively affect 

Satisfaction, confirming H4. Extrinsic Attributes, Price, and Packaging highly impacted the 

studied variable. Concerning the price, our research follows previous studies on online 

shopping environments (Alam et al., 2020; Antwi, 2021). This result can be explained due 

to the importance of cost-saving in subscription adoption (Bray et al., 2021) and the 

relevance of price for online pet food purchasers (Kwak & Cha, 2021). Our findings also 

corroborate previous studies that suggest food packaging positively impacts satisfaction 

(Ferreira, 2019). Nevertheless, these results challenge previous research on pet food 

packaging, as it is suggested to have little impact on customers' decisions (Schleicher et 
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al., 2019). However, those findings relate to offline shops. With no access to sensory 

perceptions, online customers' decisions tend to be based on extrinsic attributes 

(Symmank, 2019). Our results suggest that companies must incorporate extrinsic 

attributes in their marketing strategies to achieve and improve customer satisfaction. Pet 

food SOS must study the market and its competitors to ensure their prices provide the 

desired cost-benefit. As pet food SOS is more expensive than traditional pet food, 

customers expected an excellent cost-benefit. Furthermore, companies must provide 

adequate packaging to ensure the pet food arrives at its destination in the best conditions. 

Finally, our findings suggest that Customer Satisfaction positively influences 

Continuance Intention, supporting H5. This analysis supports previous studies concerning 

services (Hepola et al., 2020) and fosters knowledge of pet food subscriptions. Our 

findings suggest that satisfied customers will continue to use pet food SOS services. This 

is particularly important as, due to the recurring monthly fees, subscription business 

experience high churn rates (Andonova et al., 2021; Bischof et al., 2020). Pet food SOS 

companies must keep customers satisfied because if customers are satisfied, they will 

keep using the service (Cao et al., 2018; Hepola et al., 2020). It is essential to incorporate 

in marketing strategies these customer satisfaction antecedents. 
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6. Conclusions 

 

Pet food SOS fulfills the demand for pet food that fits pets’ characteristics and 

health necessities (Banton et al., 2021; Viana et al., 2020). The peculiarity of this business 

model raises expectations that demand an understanding of customer satisfaction. 

Moreover, the high churn rates associated with subscription models (Andonova et al., 

2021) demand an analysis of pet food SOS continuance intention. The present research 

aimed to study the antecedents of pet food SOS satisfaction and its effect on continuance 

intention. For this, we combined a text mining approach with the PLS-SEM method to 

explore the relationships among E-SQ, Healthfulness, Ingredients and Nutrition, Extrinsic 

Attributes, pet food SOS Customer Satisfaction, and Continuance Intention. 

Results suggested that all studied variables, E-SQ, Healthiness, Ingredients and 

Nutrition, and Extrinsic Attributes, positively influenced Customer Satisfaction. All the 

items of the studied E-SQ dimensions (Fulfilment and Customer Service) proved to be 

significant, highlighting the importance of E-SQ on pet food SOS. Our results suggested 

that Healthfulness and, Ingredients and Nutrition positively relate to Customer 

Satisfaction. Additionally, all the studied health issues proved significant to our study. The 

tailored nature of pet food SOS may result in expectations that customers want to fulfill. 

Regarding Extrinsic Attributes, items, price, and packaging positively impacted the studied 

variable. Finally, Customer Satisfaction was found to affect Continuance Intention 

positively, suggesting that satisfied customers will continue to use pet food SOS. Overall, 

our findings support that health, ingredients and nutrition are fundamental aspects of pet 

food consumer decisions (Banton et al., 2021; Vinassa et al., 2020) and corroborate 

previous findings on the relationship between satisfaction and E-SQ (Khan et al., 2019; 

Suhartanto et al., 2019), extrinsic product attributes (Alam et al., 2020; Ferreira, 2019), 

and service continuance intention (Hepola et al., 2020). 

From a theoretical point of view, this research supports spreading the knowledge 

on pet food SOS’ customer satisfaction and its subsequent impact on continuance 

intention. At a practical level, pet food SOS managers can use this knowledge to 

strengthen their business and understand the measures that can be implemented to 

achieve customer satisfaction. Regarding customer service, pet food SOS staff must be 
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provided with the necessary know-how to answer customers' questions. Additional 

investment in chatbots and online help desks can be helpful in promptly solving 

customers’ concerns. Furthermore, pet food SOS must guarantee that the pet food arrives 

on time and in the best condition to the customers. In this regard, it is essential to offer 

an adequate packaging solution. Moreover, pet food SOS should work with specialists to 

provide suitable nutritional composition and ingredients for each pet's need or health 

problem. Pet food SOS could promote these partnerships in their communication 

strategies. Furthermore, marketing departments should study the market and its 

competitors to ensure their prices provide the expected cost-benefit for a tailored service. 

In sum, these guidelines are expected to help keep customers satisfied, and satisfied 

customers will continue to use pet food SOS. 

Despite the insights and contributions, some limitations may have influenced our 

findings and should be considered in future research. First, all pet food SOS customer 

reviews were collected from the ten Trustpilot pet food SOS with more reviews, limiting 

the dataset to the features available on the platform. Secondly, although an independent 

expert panel validated the dictionary, this process is always subjective (Ramos et al., 

2022). Using primary data may diminish the limitations of a dictionary. Thirdly, the 

analyzed period comprehends the Covid-19 pandemic lockdowns, which heavily impacted 

pet food customer behavior (Rombach & Dean, 2021b), and the online subscription 

market (Andonova et al., 2021). Some of our findings may have been influenced by this 

scenario. Fourth, the model may not include important variables that influence customer 

satisfaction and continuance intention. The model’s moderate and low explanatory power 

concerning customer satisfaction and continuance intention, respectively, may be 

explained by these variables. Scholars could explore other antecedents of pet food SOS 

customer satisfaction in the future, such as convenience and ease of use (Bray et al., 

2021). As well as antecedents of continuance intention, such as perceived usefulness and 

trust (Yan et al., 2021). Fifth, we did not differentiate first-time customers from long-time 

subscribers. Future researchers could study how customer longevity impacts pet food SOS 

continuance intention. Additionally, studies could explore how the studied antecedents 

in this paper affect customer churn. Finally, in our research, we did not distinguish the 

type of pet food (e.g., kibble, raw, fresh), nor the type of pet for which the food is intended 
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(e.g., dog food, cat food). Future studies could try comparative approaches. For example, 

it would be interesting to understand how pet food SOS customer satisfaction differs 

between cat owners and dog owners.
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