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Abstract 
 By the end of 2027, QR codes will globally replace traditional barcodes on consumer products. 

This thesis investigates how different types of QR code content influence post-purchase consumer 

behaviour. Drawing on peripheral and central processing routes from the Elaboration Likelihood Model 

(ELM), the paper categorizes four forms of QR code content: informational, incentive-based, 

experiential, and personalized content. A 4 × 2 between-subjects design (N = 210) tested the effect of 

QR code content and type of product (utilitarian and hedonic) on three outcomes: Repeat Purchase 

Intention (RPI), Word-of-Mouth (WOM), and Future Brand Engagement (FBE). The findings show that 

QR code content significantly affects RPI and WOM, but not FBE. Contrary to expectations, incentive-

based content performed the strongest. Experiential and personalized content, which were expected 

to be more engaging, did not lead to higher outcomes, challenging the assumptions of ELM. There was 

no significant interaction effect found between content and product type. This paper contributes to the 

QR code literature by shifting the focus from adoption to behavioural outcomes. The study also 

provides practical insights for brands preparing for the shift from barcodes to QR codes. Future research 

should explore alternative content formats, refine behavioural constructs, and explore alternative 

models aside from ELM. 
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1. Introduction 
The retail industry has undergone remarkable transformations in the last decades (Verhoef et 

al., 2015). Ongoing digitalization and technological innovations have created a dynamic marketplace 

where manufacturers and retailers have to position themselves as best as possible to create engaging 

experiences for their customers (Grewal et al., 2023). One of the most revolutionary innovations in 

retail was the introduction of the barcode on Consumer Packaged Goods (CPG). This one-dimensional 

code drastically changed the world of retail by increasing check-out efficiency and improving data 

collection methods (de Seta, 2023). Now, 50 years after its launch, the traditional barcode is set to be 

globally replaced by QR codes by the end of 2027 (GS1 US, n.d.), signifying another major shift in how 

manufacturers and retailers engage with their customers.  

The reason for this project, called Sunrise 2027, is because the two-dimensional QR codes 

provide a myriad of possibilities a traditional barcode is unable to offer. For example, Coca-Cola in Latin 

America uses laser-engraved QR codes on their products to track how many times a bottle has been 

recycled, contributing to their sustainability goals (GS1, 2024). Likewise, QR codes improve supply chain 

issues by streamlining inventory management and product recall readiness (GS1 US, n.d.). From a 

marketing perspective, QR codes offer brand managers the opportunity to create new digital 

experiences in physical environments, thereby increasing the overall retail experience during the entire 

customer journey (Grewal et al., 2023). At the purchase stage, consumers scan QR codes out of 

curiosity to access product information (Okazaki et al., 2019). And in the post-purchase stage, the QR 

codes offer brands new ways to connect with their customers (GS1 US, n.d.). For example, the American 

Soup brand Campbell’s has integrated QR codes on their products that guide consumers to a music 

playlist to enhance the cooking experience (Rahman, n.d.). The QR code is therefore an important asset 

for manufacturers and retailers to generate value across multiple touchpoints. 

However, even though QR codes have many advantages for manufacturers and retailers, 

research on consumer behaviour after interacting with a QR code has been scarce, as pointed out by 

the lack of research in top marketing journals. This absence of academic focus is an interesting 

observation for two reasons. First, a QR code itself functions as a touchpoint in the omnichannel 

experience. Notably, this omnichannel approach is becoming the standard in the industry (Verhoef et 

al., 2015). Rahman et al. (2022) do confirm the positive effects of such omnichannel experiences on 

consumer behaviour. Yet, these authors focus more on attributes of the experience (i.e. consistency, 

delivery, loyalty programs) instead of on the touchpoint itself. Second, research on QR codes that does 

exist has mainly focused on the antecedents of scan intention and scan behaviour (Okazaki et al., 2019). 

These studies are often linked to the Technology Acceptance Model (Sang Ryu & Murdock, 2013), but 
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do not include behavioural consequences of interacting with a QR code. As such, QR codes are often 

mentioned as new technological innovations in retail literature (Grewal et al., 2023), but never as a 

means to an end. Accordingly, manufacturers and retailers lack the relevant knowledge to assess the 

value impact of QR code content on consumer behaviour. Multiple scholars underline this notion as 

they pose that not just the technology itself should be researched, but also the various outcomes (Acuti 

et al., 2022; Grewal & Roggeveen, 2020; Okazaki et al., 2019). 

Given that the core of marketing is to create value for customers (Lemon & Verhoef, 2016), it 

is essential to understand how different types of QR code content, such as informational, incentive-

based, experiential, and personalized content, influence consumer behaviour. These formats differ in 

the way they deliver value and engage the consumer. To illustrate, informational content could focus 

on simple product details, incentive-based content may offer financial rewards, experiential content 

could provide an interactive experience, and personalized content could use consumer data to tailor 

the message to the individual consumer. Each content presents a unique way in which firms can transfer 

information to the customer. Either way, understanding how these different QR code formats function 

is crucial in a world where customers are increasingly seeking engaging experiences throughout the 

customer journey (Lemon & Verhoef, 2016). With the Sunrise 2027 project around the corner, every 

product will soon contain a QR code, meaning that every product will need to deliver value through its 

content. As a consequence, selecting the right type of content becomes a strategic decision. In addition, 

each format might also trigger a different consumer response. How consumers respond to such stimuli 

depends on how they process information (Petty & Cacioppo, 1986). This study applies the Elaboration 

Likelihood Model (ELM) as the underlying theory to categorize the aforementioned types of content 

according to the level of elaboration required for processing.  

With ELM as underlying framework, the goal of this thesis is to uncover how digital experiences 

via QR codes affect consumer behaviour in the post-purchase stage. This stage is most relevant in light 

of this study, because consumer behaviours like Repeat Purchase Intention (RPI), Word-of-Mouth 

(WOM), and Future Brand Engagement (FBE) are formed and driven in this stage (Lemon & Verhoef, 

2016). Furthermore, understanding the boundary conditions of this causal effect is both interesting 

and important, as certain types of content may not resonate equally across all product types (Garrido-

Morgado et al., 2021). In the debate on product categories, scholars often make a distinction between 

utilitarian (practical, useful, essential) and hedonic (joyful, exciting, entertaining) products (Acuti et al., 

2022; Tran et al., 2024). Accordingly, this study also addresses the question of when QR code content 

influences consumer behaviour by examining the role of product type. The research question is 

therefore formulated as follows: How does QR code content affect post-purchase consumer behaviour, 

and how does this differ between utilitarian and hedonic products? 
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This thesis contributes in a theoretical and practical way to the understanding of QR codes in 

the CPG industry. In a theoretical way, the paper adds to the under-researched topic of QR code 

marketing, shifting the focus from adoption-based research to behavioural outcomes in the post-

purchase stage (Okazaki et al., 2019). Practically, this research offers manufacturers and retailers timely 

and actionable insights on how to manage QR codes before the Sunrise 2027 project has ended. Since 

QR codes are brand-owned touchpoints, the results will guide brand managers of both manufacturers 

and retailers (i.e. for private label products) in selecting the right type of content for the right type of 

products. The insights of this research will aid in crafting salient campaigns and leveraging consumer 

behaviours like RPI, WOM, and FBE. 

The remainder of this paper is structured as follows. First, a structured literature review 

presents the underlying theory and relevant prior research, followed by the development of 

hypotheses and the conceptual model. Next, the methodology used to test the model is described. The 

results are then presented, followed by a discussion of the findings. 
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2. Theoretical Framework 
This part of the thesis outlines the theoretical framework, starting with a literature review on 

QR codes. After that, the Elaboration Likelihood Model is discussed as underlying theory. This chapter 

then conceptualizes the four types of QR code content, before outlining the discussion on utilitarian 

and hedonic products. The chapter ends by presenting the conceptual model in Figure 1. 

2.1 QR Codes 

The application of the QR code has evolved numerous times throughout the years. Its origins 

trace back to 1994, when the Japanese company Denso Wave developed the code to track automotive 

parts. From that point forward, QR codes were primarily used for supply chain purposes like inventory 

management. Their application in the retail industry evolved more gradually, but expanded significantly 

with the introduction of smartphone scanning applications (de Seta, 2023). As of today, QR codes have 

been part of the CPG industry for several years. Accordingly, many brands have already been 

incorporating them in their packaging (Hossain et al., 2018). As a result, the two-dimensional codes 

have transformed from a basic tracking tool into an interactive marketing asset that bridges the gap 

between physical and digital environments (Ozkaya et al., 2015; Trivedi et al., 2019). 

In fact, the benefits of QR codes extend beyond its function as an additional channel. Unlike 

the traditional one-dimensional barcodes, QR codes offer a higher data capacity, enabling two 

important marketing functions. First, the higher data capacity provides manufacturers and retailers the 

possibility to dynamically manage the content. This means that the information stored within a QR 

code can be updated without altering the code itself (GS1 US, n.d.). This adaptability makes them a 

valuable asset for brand managers, allowing them to modify content in real-time to align with 

campaigns, emerging trends, and seasonal offers (Acuti et al., 2022). Second, due to increased data 

storage, QR codes have wider possibilities to track consumer data (Ozkaya et al., 2015). Whenever a 

person interacts with a QR code, it saves data like time and location of the scan, type of device, 

operating system, and engagement metrics (GS1 US, n.d.). In turn, marketers can use this data to 

analyze consumer behaviour (Ozkaya et al., 2015). QR codes therefore serve as a valuable and dynamic 

tool for brand managers in, for example, IMC strategies (Sago, 2011). 

Building on the discussion above, it is evident that QR codes offer strategic advantages for 

marketers. Yet, existing research primarily focuses on scan intention and scan behaviour. Multiple 

scholars pose that scan intention is shaped by factors related to the Technology Acceptance Model, 

such as perceived usefulness and ease of use (Okazaki et al., 2019; Sang Ryu & Murdock, 2013). 

Similarly, Hossain et al. (2018) emphasize that high levels of perceived flow (i.e. ease of use) 

significantly enhance both scan intention and actual scan behaviour. Scan behaviour is in this study 
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defined as the voluntary interaction with a QR code by a consumer. Moreover, the same authors state 

that scan behaviour then increases the likelihood of purchase and overall customer satisfaction 

(Hossain et al., 2018). Trivedi et al. (2019) examine the impact of involvement on adoption and 

conclude that QR codes are particularly effective in high-involvement scenarios. This suggests that 

consumers may also scan QR codes as a form of engagement. Lastly, Okazaki et al. (2019) researched 

the effects of curiosity, perceived fit, and design complexity on scan behaviour and find that consumers 

are more likely to scan QR codes out of curiosity and when they appear integrated (i.e. congruent) into 

their shopping experience. On the contrary, complex QR code designs negatively influence scan 

intentions, but only if the perceived fit is low (Okazaki et al., 2019). Overall, perceptual cues like 

perceived congruency and ease of use appear to be the dominant factors for scan intention and 

behaviour.  

Whenever a consumer interacts with a QR code, their smartphone’s camera or scanning app 

decodes the two-dimensional code, extracting data such as URLs, text, or other digital instructions 

(Ozkaya et al., 2015; Sago, 2011). This process then redirects the consumer to brand-owned landing 

pages where marketing managers can modify the embedded content without the need to change the 

code (Kjeldsen et al., 2023; Sang Ryu & Murdock, 2013). As mentioned before, this offers strategic 

advantages for campaign planning and IMC purposes, allowing brand managers to align engaging 

content with evolving consumer needs and market trends. The way consumers process the content 

delivered through these touchpoints aligns with the principles of ELM, which are discussed next.   

2.2 The Elaboration Likelihood Model 

The Elaboration Likelihood Model (ELM) is a dual process framework that explains how 

individuals process persuasive messages (Petty & Cacioppo, 1986). According to this framework, 

persuasion can occur through two cognitive routes: the central route and the peripheral route, which 

respectively elicit high and low elaboration. Elaboration then refers to the amount of consideration a 

message receives (Moradi & Zihagh, 2022). The central route involves deep, deliberate processing. In 

this route, individuals have the motivation and ability to carefully evaluate the content of the message 

(Shahab et al., 2021). Attitudes are then based on personal relevance, argument quality, and rationality. 

In contrast, the peripheral route relies on superficial cues such as source attractiveness, credibility, and 

incentives (Petty & Cacioppo, 1986). In this case, individuals do not have the motivation, nor the ability 

to carefully process the information. As a consequence, attitudes in this route are based on heuristics, 

attractiveness, and emotion (Shahab et al., 2021). 

The ELM framework has been widely applied in research on consumer behaviour to understand 

how individuals process marketing messages. To illustrate, in their meta-analysis, Moradi & Zihagh 
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(2022) discuss the relevance of ELM in the context of WOM. The authors demonstrate that processing 

through the central route happens when consumers deeply evaluate online reviews, whereas 

peripheral-route processing occurs when consumers use heuristic cues like the amount of likes on a 

post. Additionally, Shahab et al. (2021) find that the level of engagement with digital content and 

interactive brand experiences differs depending on message complexity and relevance. This suggests 

that QR code content that follows the central route provides different post-purchase outcomes than 

content that relies on the peripheral route. Putra et al. (2020) strengthen this idea by concluding that 

those who engage in deeper cognitive processing (i.e. central route) are more likely to create stronger 

brand associations and behavioural intentions like WOM and future brand engagement. Argument 

quality, for example, plays a significant part in shaping the likelihood to adopt WOM (Putra et al., 2020). 

ELM therefore serves as a framework to explain how different types of QR code content affect 

consumer behaviour.  

Accordingly, the four types of content introduced earlier can be categorized based on whether 

they are processed via the peripheral or central route. Content that is less engaging elicits lower levels 

of elaboration, making it more likely to be processed through the peripheral route. On the other hand, 

I propose that QR code content that is more engaging elicits higher levels of elaboration. Previous 

research reinforces this idea. To illustrate, in their study on digital ads, Bruce et al. (2017) found that 

animated content generated stronger effects than static content, suggesting that less dynamic ads do 

not require deep, cognitive processing. Similarly, Barari et al. (2021) conclude that functional 

engagement has a weaker effect on consumer behaviour than experiential engagement. Given that 

informational QR code content, for example, is primarily functional and static in nature, it aligns with 

the peripheral route of processing. The following section dives deeper into the four different QR code 

formats and then develops hypotheses grounded in ELM. 

2.3 QR Code Content 

2.3.1 Informational Content 

Informational content, as shortly introduced above, refers to static, fact-based landing pages 

that focus on providing clear and structured messages. This type of content primarily conveys product 

details or firm-related information. It can, for example, include ingredient lists, assembly instructions, 

FAQs or a link to branded websites. Recent survey results from GS1 (n.d.) find that 62% of consumers 

are willing to pay more money when QR codes contain valuable product information. Moreover, 79% 

is more likely to purchase products with scannable codes that provide relevant information. Acuti et al. 

(2022) indeed find that consumers perceive QR code content as valuable when it provides relevant 

product information. This suggests that informational content could enhance perceived utility and 
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decision confidence, despite not being highly engaging. Ultimately, informational content is most 

effective for consumers who seek cognitive clarity, rather than engaging experiences (Barari et al., 

2021). In other words, value is derived from heuristic cues like source credibility, rather than active 

message elaboration (Petty & Cacioppo, 1986). Despite its potential to influence behaviour, this content 

is therefore expected to produce weaker effects due its peripheral processing.  

2.3.2 Incentive-based Content 

Incentive-based QR code content provides consumers with monetary rewards, redirecting 

them to landing pages that offer coupons, sweepstakes, and cashback offers. Incentive-based content 

is non-personalized, transactional in nature, and primarily focused on driving short-term sales 

(Chandon et al., 2000). Hence, this format mainly fosters short-term engagement, unlike experiential 

and personalized content, which focus on deeper consumer-brand relationships. Instead, incentive-

based content capitalizes consumers’ extrinsic and quick motivation by offering financial benefits that 

enhance perceived value and immediate purchase behaviour (Dodds et al., 1991). Other research 

similarly confirms that satisfaction and repurchase likelihood increase when QR codes provide 

immediate incentives, stimulating repeat purchases (Hossain et al., 2018). On the other hand, some 

scholars argue that sales promotions could damage brand outcomes due to increased price sensitivity 

(DelVecchio et al., 2006). For example, coupons offering more than 20% discount decrease brand 

preference and brand engagement (DelVecchio et al., 2006). This suggests that, although sales 

promotion positively affect brand outcomes, they do so only to a certain degree.  

Still, from the perspective of ELM, incentive-based content is primarily processed via the 

peripheral route. This is because such content relies on heuristic cues like price attractiveness, rather 

than in-depth evaluation of message arguments. The promise of an immediate reward may elicit 

slightly more attention than static, informational content. Bruce et al. (2017) also confirm that 

advertisement containing price information were indeed more effective than ads containing product 

information. Thus, even though both are peripherally processed, incentive-based content evokes 

slightly higher levels of elaboration than informational content. However, it still produces weaker 

effects than content processed via the central route, such as experiential and personalized content, 

which are discussed after the first hypothesis. 

H1: Incentive-based content has a stronger effect on (a) Repeat Purchase Intention, (b) Word-

of-Mouth, and (c) Future Brand Engagement than informational content 

2.3.3 Experiential Content 

Experiential content refers to interactive, digital content that consumers can engage with after 

scanning a QR code. This type of content can include videos, gamified experiences, and virtual and 
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augmented reality (VR/AR). A practical example of this format is the aforementioned musical QR code 

by Campbell’s Soup. Campbell’s leverages the technology embedded in the QR code to deliver an 

engaging post-purchase experience (Rahman, n.d.). Another example is the use of branded apps, where 

QR codes redirect consumers to download a brand’s mobile application. These branded apps are 

interactive platforms owned by firms that create value by building long-term consumer-brand 

relationships (Tran et al., 2024). While research on the added value of branded apps remains scarce, a 

recent study does demonstrate that these applications contribute to the value of the firm by enlarging 

future brand engagement and purchase intentions (Boyd et al., 2019). Gamification, for example, does 

indeed lead to continued brand engagement (Högberg et al., 2019). Likewise, Kjeldsen et al. (2023) 

confirm that digitalized content increases brand value and positively influences purchase intentions.  

From an ELM perspective, such content is likely to be processed via the central route (Petty & 

Cacioppo, 1986). Due to its interactivity and immersive nature, gamified experiences and videos require 

more cognitive effort and enlarge the likelihood of deep message elaboration. Consequently, this type 

of content is expected to lead to stronger behavioural outcomes, compared to content processed via 

the peripheral route. Barari et al. (2021) underline this by stating that experiential initiatives yield 

stronger effects than their functional counterparts such as basic product information or discount-based 

promotions. 

H2: Experiential content has a stronger effect on (a) Repeat Purchase Intention, (b) Word-of-

Mouth, and (c) Future Brand Engagement than informational and incentive-based content 

2.3.4 Personalized Content 

Lastly, personalized QR code content refers to landing pages that deliver data-driven and 

customized experiences. Although the QR code itself cannot store personal data, it serves as a gateway 

to personalized content through backend systems of logged-in websites, branded apps, or loyalty 

programs (de Seta, 2023; Kjeldsen et al., 2023). This type of content therefore leverages consumer data 

like demographics, scan location, and past preferences and behaviours. With the rapid advancement 

of AI-powered data mining, personalized QR code strategies present themselves as powerful tools to 

build lasting consumer-brand relationships (Gielens, 2024). For instance, Albert Heijn’s bonus card 

already applies this approach by using shopping history to personalize the bonuses in their own app. 

Research on the omnichannel experience concludes that personally relevant and resonating brand 

interactions indeed foster sustained brand engagement, WOM, and other loyalty measures (Grewal & 

Roggeveen, 2020; Rahman et al., 2022).  

QR codes on Albert Heijn private label products could then generate personalized content like 

allergy-friendly recipes, customized coupons, and unlockable gamified quests. In this sense, this type 
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of QR code content could integrate features from the other three types of content, making it not only 

highly engaging, but also highly relevant. This layered relevance then gives personalized content an 

edge over both incentive-based content, which is transactional and short-term in nature, and 

experiential content, which is engaging by design, but not necessarily relevant. For this reason, 

personalized content requires deeper cognitive processing through the central route than the other 

content formats. H3 is therefore phrased as follows: 

H3: Personalized content has a stronger effect on (a) Repeat Purchase Intention, (b) Word-of-

Mouth, and (c) Future Brand Engagement than informational, incentive-based, and experiential 

content 

2.4 Type of Product: Utilitarian Versus Hedonic 

In consumer behaviour research, products are commonly classified as either utilitarian or 

hedonic (Das et al., 2018; Garrido-Morgado et al., 2021). Utilitarian products are characterized by their 

functionality, practical value, and problem-solving nature (Okada, 2005). Consumers often evaluate 

products in this category on efficiency and reliability (Chitturi et al., 2008). In the CPG industry, 

examples include household cleaning products, milk, and vegetables. On the other hand, hedonic 

products are associated with excitement, indulgence, and sensory pleasure, as they are primarily 

purchased for enjoyment rather than functionality (Okada, 2005). Unlike utilitarian products, 

consumers evaluate hedonic products based on their experiential value (Chitturi et al., 2008). Examples 

in the CPG setting include alcoholic beverages, chocolate bars, and ice cream. Notably, the packaging 

of all these products will contain a QR code. Acuti et al. (2022) argue that firms should segment their 

communication to ensure appropriate messaging within these digital touchpoints. For example, in their 

study on QR codes placed on wine bottles, a hedonic product, Acuti et al. (2022) conclude that it is 

“worthwhile focusing on hedonic dimensions of communication if the technology adopted is QR code” 

(p. 526). This finding indicates that QR code content should be tailored to the type of product, 

suggesting a fine line between the two concepts.  

As a result, scholars often mention the importance of congruency in the literature of utilitarian 

and hedonic products (Garrido-Morgado et al., 2021). Congruency refers to the degree of fit between 

the attributes of the marketing instrument (QR code) and the type of product (Chandon et al., 2000). 

The same authors propose that the effectiveness of marketing promotions depends on the alignment 

between the benefits provided by the promotion and the benefits consumers are seeking (Chandon et 

al., 2000). This is especially relevant in the context of QR codes as these touchpoints are consumer-

initiated. For instance, compare the products sold in a DIY store like Hornbach to those available in a 

branded M&M store. Each store serves different goals and benefits. One might argue that, in order to 
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provide the best omnichannel experience, the content delivered in QR codes differs for the products 

sold in these two stores.  

In fact, research confirms that utilitarian products are more responsive to functional stimuli, 

and less to stimuli that evoke excitement and indulgence (Garrido-Morgado et al., 2021). Consequently, 

informational QR code content should resonate more strongly in these product categories. Moreover, 

Chandon et al. (2000) confirm that, due to congruency, price promotions are more effective for 

utilitarian products than for hedonic products. Admittedly, this relationship is not entirely clear-cut. 

Chandon et al. (2000) suggest that factors such as brand equity could influence the effectiveness of 

price promotions, including for hedonic products. For example, a joyful, limited-time offer might 

enhance the excitement associated with a hedonic product. This implies that QR code content is not a 

one-size-fits-all solution. However, exploring these additional boundary conditions is beyond the scope 

of this research. For the purposes of this study, the theoretical view that monetary incentives align 

more closely with functional value is maintained. Therefore, informational and incentive-based content 

are expected to produce larger effects on the dependent measures for utilitarian products. Hypotheses 

four and five are for that reason formulated as follows: 

H4: The effect of informational content on (a) Repeat Purchase Intention, (b) Word-of-Mouth, 

and (c) Future Brand Engagement is stronger for utilitarian products compared to hedonic 

products 

H5: The effect of incentive-based content (a) Repeat Purchase Intention, (b) Word-of-Mouth, 

and (c) Future Brand Engagement is stronger for utilitarian products compared to hedonic 

products 

Conversely, hedonic products are less responsive to functional stimuli and more to those that 

evoke excitement and indulgence (Garrido-Morgado et al., 2021). The reason for this is that hedonic 

products are evaluated on experiential value (Chitturi et al., 2008). Accordingly, experiential content 

then fits better with hedonic products due to the congruency effect (Chandon et al., 2000). Likewise, 

the same authors find that non-monetary communication, like experiential and personalized content, 

overall indeed work better for hedonic products (Chandon et al., 2000). Prior research also finds that 

more dynamic and engaging content, compared to static content, elicits more emotional connections 

and fosters continuous brand engagement for hedonic products, leading to larger effects in the 

measures for consumer behaviour (Högberg et al., 2019; Roggeveen et al., 2015). Therefore: 

H6: The effect of experiential content on (a) Repeat Purchase Intention, (b) Word-of-Mouth, and 

(c) Future Brand Engagement is weaker for utilitarian products compared to hedonic products 
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H7: The effect of personalized content on (a) Repeat Purchase Intention, (b) Word-of-Mouth, 

and (c) Future Brand Engagement is weaker for utilitarian products compared to hedonic 

products 

The conceptual model in Figure 1 summarizes the various relationships between the 

constructs. Additionally, Table 1 provides a structured overview of the types of content, the ELM 

processing routes, the hypothesized effects, and an example for each content. 

Figure 1 

Conceptual model 

 

Table 1 

Summarizing table 

Type of content ELM 
processing 

route 

Static vs. 
dynamic 

Engagement 
level 

Effect on 
RPI, WOM, 

and FBE 

Type of 
product fit 

Example 

Informational Peripheral Static Low + Utilitarian Product 
information 

Incentive-based  Peripheral Static Medium ++ Utilitarian Discount 
coupon 

Experiential  Central Dynamic High  +++ Hedonic Branded 
minigame 

Personalized Central Dynamic High ++++ Hedonic Personalized 
recipe 
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3. Methodology 
This section outlines the methodological choices, starting with the introduction of the research 

design, sampling considerations, and an outline for the experiment. The chapter then operationalizes 

the key constructs and variables of this study. Furthermore, this chapter details the data analysis 

method and builds a model for this study. Finally, research ethics are discussed to conform to ethical 

research guidelines. 

3.1 Research Design 

To test the hypotheses and address the research question, this study employed an 

experimental research design. This approach was appropriate and feasible as the predictor and 

moderator variable were categorical, enabling the creation of different experimental conditions, or 

treatments, for participants to be exposed to. The predictor variable had four levels and the moderator 

had two, resulting in a 4 × 2 between-subjects design. This factorial set-up, in which each respondent 

was exposed to only one of the eight scenarios, was chosen for three reasons. The first reason was to 

prevent survey fatigue and to ensure that participants remained engaged. Second, a within-subjects 

design risked the occurrence of sequential carry-over effects in which the assessment of the first type 

of content affects the assessment of the following treatments. Third, consumers scan QR codes one at 

a time, so exposing participants to multiple QR codes in the experiment would not make sense. Still, 

an important caveat is that a between-subjects design has less statistical power and requires more 

respondents (Field, 2018; Hair et al., 2019). 

To address this limitation, the study followed the recommendations of Hair et al. (2019) to have 

a minimum of 20 observations per cell to ensure adequate statistical power. The goal was therefore to 

acquire a sample of at least 160 respondents. Further, the experiment followed a balanced design with 

an equal amount of respondents per cell to minimize bias in the significance tests between groups. 

Convenience sampling was used as data collection strategy as it was considered both practical and 

feasible in the context of this research. To maximize reach, the survey was distributed via social media 

platforms like WhatsApp, Instagram, and LinkedIn. 

The survey was designed using Qualtrics and began with a general introduction, followed by a 

request for permission to collect, use, and store the participant’s data. This ensured compliance with 

ethical research guidelines (see section 3.4 for more information). The experiment followed 

immediately after. All participants were asked to imagine scanning a QR code on a product after doing 

groceries and were subsequently shown one of the eight scenarios. The respondents then answered 

several statements measuring the dependent variables. An attention check was conducted during the 

experiment to check if participants were paying attention and a manipulation check was conducted 
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after the experiment to assess whether the participant perceived the type of content correctly. Those 

who failed the attention check were list-wise deleted, whereas those who failed the manipulation 

check were retained in the dataset for data preservation purposes. The survey experiment concluded 

with demographic questions, followed by a brief text explaining the exact purpose of the study. An 

overview of the Qualtrics survey and the eight scenarios is provided in Appendix D. 

3.2 Operationalization 

3.2.1 QR Code Content 

The operationalization of QR code content and type of product entails selecting manipulated 

treatments within the experiment. All treatments contained a textual description of the scenario and 

a visual picture of a QR code landing page. Informational content was represented by a landing page 

with nutritional information, since consumers most frequently indicated interest in this type of product 

information (GS1 US, n.d.). This page was static in nature and contained no form of digital engagement 

like videos, buttons, or customized messaging. Incentive-based content was manipulated in the 

experiment through a webpage offering a discount coupon. This form of sales promotion was chosen 

as coupons are one of the most commonly used sales promotion tools (Chandon et al., 2000). Similar 

to informational content, this webpage was static and only displayed the coupon. Experiential content 

was operationalized as a landing page with a gamified experience. Participants were able to play a 

branded minigame, after which they had the opportunity to download a branded app in the Play Store 

or App Store. The choice for a branded app is based on the idea that gamified experiences are emerging 

as powerful marketing tools in need of more research (Boyd et al., 2019; Högberg et al., 2019). Lastly, 

personalized QR code content was operationalized as a landing page providing tailored content. 

Participants were informed that the QR code connects with their loyalty account. The webpage then 

displayed product recommendations, personalized tips, and reminders of their purchase behaviour. 

Both experiential and personalized content were dynamic webpages with interactive elements. 

3.2.2 Type of Product 

To maintain ecological validity, the operationalization of type of product should fit with the type 

of content, otherwise the scenarios lack realism and relevancy. Moreover, to prevent familiarity bias, 

both the utilitarian and the hedonic product should be commonly bought in supermarkets. Therefore, 

participants received Colgate toothpaste in the utilitarian scenario and Ben & Jerry’s ice cream in the 

hedonic scenario. These choices aligned with prior research distinguishing utilitarian and hedonic 

products (Das et al., 2018; Gao et al., 2023), making them suitable categorizations for this study. Both 

brands are also widely recognized in the Netherlands which minimized confounding effects due to 

unfamiliarity. 
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3.2.3 Outcome Measures 

The three latent outcome variables were based on various existing scales. To prevent survey 

fatigue, the three outcome variables were measured along ten items (see Table 2). The three-item 

WOM scale was adapted from Huang et al. (2018). Those items were slightly rephrased to ensure they 

fit in the context of this study. Three out of the five items from the study on customer journey design 

of Kuehnl et al. (2019) were adapted to measure RPI. The four items for Future Brand Engagement were 

adapted from Högberg et al. (2019) and Vivek et al. (2014). The items were synthesized and adjusted 

to accommodate for the context of this study. All items were measured on a 7-point Likert scale with 

response anchors ranging from ‘completely disagree’ to ‘completely agree’. This scale was chosen for 

better approximation of interval data and to reduce the cluster effects where participants center at the 

extremes. 

3.2.4 Covariates  

Four covariates were included in the analysis to control for potential confounding effects. First, 

brand familiarity was included as prior experience with the chosen brands might confound the 

moderation effect. In other words, participants could score high on the dependent measures due to 

familiarity of the brand, instead of the treatment. In fact, prior research indeed confirms that brand 

familiarity affects WOM and FBE (Acharya, 2020), and RPI (Laroche et al., 1996), making its inclusion in 

the analysis highly relevant. Brand Familiarity was adapted as a 5-point semantic differential scale from 

Zhou et al. (2010), who similarly applied it as a covariate.  

Similar to brand familiarity, the amount of knowledge someone has about the categories 

toothpaste and ice cream might influence their behaviour towards said category. Category knowledge 

was therefore included as second covariate. Prior research confirmed that category involvement 

positively influences WOM and RPI (Menidjel et al., 2020). Besides, familiarity and knowledge also 

affect how consumers process information (Kelting et al., 2017), making its inclusion as covariate 

worthwhile. The three items for this scale were adapted from Kelting et al. (2017). 

The third covariate included was digital literacy. Individuals with higher digital savviness are 

better able to cognitively process digital content such as QR codes (Ng, 2012), influencing the 

dependent variables. The ability to think critically and evaluate digital information is known as the 

cognitive dimension of digital literacy (Ng, 2012). Therefore, two items from the study of Ng (2012) 

were adapted, as this dimension aligned most closely with the context of this study. Age was included 

as fourth covariate due to the call for further research of the role of age and QR codes (Acuti et al., 

2022). All measures are summarized in Table 2. 
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Tabel 2 

Operationalization table 

3.3 Data Analysis and Model Building 

This study applied multivariate analysis of covariance (MANCOVA) as the primary analysis 

method. MANCOVA is particularly well suited because it enables simultaneous assessment of multiple 

dependent variables while controlling for covariates and the experiment-wide error rate (Hair et al., 

2019). Since the dependent measures are likely to be interrelated, MANCOVA accounts for the shared 

variance and therefore prevents the risks of Type I errors that occur when conducting multiple separate 

ANCOVAs (Field, 2018). This advantage also explains why MANCOVA was preferred over regression 

analysis. Regression typically analyzes one dependent variable at a time, thus increasing the chance of 

false positives when used repeatedly. Furthermore, univariate ANCOVAs ignore the possibility that a 

linear combination of the outcome variables provides evidence for overall group differences. 
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MANCOVA accounts for this by analyzing differences among a combination of dependent variables 

(Hair et al., 2019).  

Still, MANCOVA only tells us whether there is a significant multivariate effect (i.e. presence of 

significant group differences). MANCOVA does not indicate which dependent variable drives the effect 

(Hair et al., 2019). This is why scholars typically follow up with (1) post-hoc tests to explore which groups 

differ and with (2) univariate ANOVAs to assess where the effect occurs (Field, 2018). However, SPSS 

cannot run post-hoc tests due to the inclusion of covariates, so Estimated Marginal Means (EMM) were 

applied for individual comparisons instead. Finally, due to the inclusion of the moderator, interaction 

effects between QR code content and type of product were created. Following the guidelines by Hair 

et al. (2019), the interaction effect for the multivariate test will be examined first, followed by the rest 

of the analysis. 

All analyses were conducted using IBM SPSS Statistics. Since MANCOVA is an extension of the 

general linear model (GLM), a linear equation was specified to formally analyze the data. MANCOVA 

views the dependent variable as a vector and assesses whether different experimental conditions 

produce significant multivariate effects across participants’ responses. The model included the main 

effects, the interaction effect, and all covariates. The factorial model is specified below where 𝑌𝑖  

represents a matrix of the dependent variables 𝑅𝑃𝐼𝑖, 𝑊𝑂𝑀𝑖, and 𝐹𝐵𝐸𝑖. 𝑄𝑅𝐶𝐶𝑖 refers to the type of 

QR code content. 𝑇𝑃𝑖 refers to the type of product and 𝑄𝑅𝐶𝐶𝑖 ×  𝑇𝑃𝑖 is the interaction term. 𝐵𝐹𝑖  is the 

covariate brand familiarity, 𝐶𝐾𝑖 is category knowledge, 𝐷𝐿𝑖 is the covariate digital literacy and 𝐴𝐺𝐸𝑖  

simply refers to the age. 

𝑌𝑖 = 𝛽0 + 𝛽
1

(𝑄𝑅𝐶𝐶𝑖) + 𝛽2(𝑇𝑃𝑖) + 𝛽3(𝑄𝑅𝐶𝐶𝑖 × 𝑇𝑃𝑖) + 

γ4(𝐵𝐹𝑖) + γ5(𝐶𝐾𝑖) + γ6(𝐷𝐿𝑖) +  γ7(𝐴𝐺𝐸𝑖) + 𝜖𝑖 

3.4 Research Ethics 

This study followed the Ethical Principles of Psychologists and Code of Conduct as outlined by 

the American Psychological Association (APA, 2003). As a result, the study was conducted in strict 

adherence to ethical guidelines in order to safeguard the well-being, rights and privacy of participants, 

culminating in responsible and transparent research practices. Before the start of the experiment, all 

participants were provided a detailed consent form explaining the purpose, the procedures involved, 

and the expected duration. All participants were made aware of their right to decline participation or 

withdraw at any moment without facing consequences, ensuring voluntary participation (APA, 2003). 

Moreover, full confidentiality and anonymity were maintained throughout the entire study, meaning 

that no personally identifiable information was collected. All participants were also told their data was 
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secured in the restricted database of the university and that it was solely used for academic purposes. 

Finally, participants were provided contact details in case questions or concerns regarding the study 

arose. Summarizing, by adhering to these ethical standards, this thesis ensured that all data collection 

steps were carried out with integrity and care. 
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4. Results 

4.1 Data Preparation 

Qualtrics recorded a total of 350 collected surveys. Cases with missing values on the dependent 

measures and those who failed the attention check were removed using listwise deletion. 30.5% of the 

respondents failed the manipulation check, meaning that they incorrectly identified the QR code 

content. However, for the sake of preserving data and statistical power, these respondents were 

retained in the dataset (see 5.3 for further discussion). Missing data for covariates and demographic 

variables ranged from 1.6% to 5.2%, which is below the accepted threshold of 10%. Therefore, mean 

imputation was applied to complete the missing values and to maintain statistical power. After data 

cleaning, a final sample of N = 210 valid responses remained and was used for further analyses.  

In order to test reliability and validity, a Confirmatory Factor Analysis (CFA) was conducted using 

the PLS-SEM software Adanco. The results are presented in Table 3. The SRMR value is well below 0.08, 

indicating a good model fit. All item loadings are above 0.7, demonstrating sufficient item reliability. 

Furthermore, construct reliability is tested using Cronbach’s alpha and exceeds the minimum threshold 

of 0.7, confirming internal consistency for all constructs. Likewise, convergent validity is also met as the 

Average Variance Extracted is above 0.5. However, discriminant validity is not met, as the Heterotrait-

Monotrait ratio exceeds 0.90, the threshold for conceptually similar constructs (Hair et al., 2019). 

Despite this, the constructs are retained in their original form, since they are based on existing scales. 

Besides, cross-loading analysis did not reveal substantial overlap either. The HTMT results indicate that 

respondents perceive RPI, WOM, and FBE as interrelated within the context of post-purchase QR code 

interactions. As a result, the lack of discriminant validity is acknowledged as a contextual limitation, 

rather than a structural flaw in the model. 

Table 3 

Confirmatory Factor Analysis 

Construct Indicator Loading Cronbach’s 
Alpha 

AVE Discriminant Validity 

    RPI WOM FBE 

RPI 
RPI1 .717 

.785 .548 -- 
  

RPI2 .755   
RPI3 .749   

WOM 
WOM1 .826 

.856 .664 .932 -- 
 

WOM2 .790  
WOM3 .829  

FBE 
FBE1 .757 

.859 .604 .956 
  

FBE2 .758 .891 -- 
FBE3 .781 
FBE4 .811 

Note: SRMR = .0545. AVE = Average Variance Extracted. Discriminant validity is based on the HTMT ratio 



23 
 

4.2 Assumptions and Descriptive Statistics 

 Before running the main MANCOVA, the assumptions were assessed, starting with the 

covariates. Covariates should significantly correlate with the dependent variables, but not with the 

treatment, nor excessively with each other. Besides, the effect of the covariate should be equal across 

treatments (i.e. homogeneity of regression slopes) (Hair et al., 2019). All four covariates met these 

assumptions except Digital Literacy which failed to significantly correlate with any dependent variable 

(see Table 4). As a result, this covariate is excluded from further analyses, as it does not contribute to 

explaining variance in the dependent variables.  

Furthermore, assumptions of independence, equality of the variance-covariance matrix, 

multivariate normality, linearity, and multicollinearity among dependent variables were also assessed 

(see output in Appendix A). All assumptions were met, except normality and linearity. There is no direct 

test for multivariate normality, so univariate normality was evaluated instead using the Shapiro-Wilk 

test. The results for all three measures are significant (p < .05), violating the assumption of normality. 

Still, MANCOVA is robust to normality violations in samples larger than 50 (Hair et al., 2019). Further 

inspection of histograms and Q-Q plots also revealed no extreme patterns (see figures 8 and 9 in 

Appendix A), justifying the assumption of multivariate normality. Likewise, caution is warranted when 

testing linearity, both among the dependent variables and between the dependent variables and 

covariates, particularly due to the discrete nature of Likert scale data. The scatterplots in figures 10 and 

11 in Appendix A, however, did not show curvilinear patterns, indicating that linearity can be 

reasonably assumed. Following recommendations from Field (2018) and Hair et al. (2019), Pillai’s Trace 

was selected as multivariate test statistic due to its robustness for assumption violations. Table 4 

presents the correlation matrix. The sample was relatively young with a high variance in age (M = 30.1, 

SD = 11.6). WOM scored highest in both mean and variance (M = 4.1, SD = 1.3). Age showed a negative 

correlation with all other constructs, while Brand Familiarity was the strongest among the covariates, 

though its absolute correlation remained very low. Lastly, the dependent variables were strongly 

correlated, a result consistent with the lack of discriminant validity.  

Table 4 

Correlation matrix  

N = 210 Mean SD RPI WOM FBE BF CK DL Age 

RPI 3.9 1.2 1.00       
WOM 4.1 1.3 .77** 1.00      
FBE 3.6 1.3 .80** .77** 1.00     
BF 3.7 0.8 .16* .19** .18** 1.00    
CK 3.1 0.7 .10 .06 .14* .60** 1.00   
DL 4.0 0.7 -.01 -.04 .02 .15* .25** 1.00  
Age 30.1 11.6 -.04 -.14* -.11 -.16* -.27** -.17* 1.00 

* correlation significant at the 0.05 level (two-tailed),** correlation significant at the 0.10 level (two-tailed) 
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4.3 MANCOVA Interpretation 

The MANCOVA results are interpreted using a structured and step-wise approach, in line with 

the recommendations of Hair et al. (2019). This section first analyzes the effects of the covariates to 

understand their influence on the dependent variables. After that, the effects of the treatment and 

moderator are assessed using Pillai’s Trace, starting with the interaction effect between them. In case 

of significant interaction, the pattern is analyzed to determine whether it is ordinal or disordinal. If no 

significant interaction is found, the main effect of the treatment is evaluated on a multivariate level. 

Following significant multivariate findings, individual group differences are identified via Estimated 

Marginal Means (EMM). Lastly, univariate F tests are conducted to examine how each dependent 

variable separately contributes to the overall effect. 

4.3.1 Covariance Analysis 

As mentioned earlier, Digital Literacy was excluded from further analyses due to insufficient 

correlations with RPI, WOM, and FBE. Table 12 in Appendix B displays the full covariance analysis with 

a breakdown of their individual and combined effects. Panel A displays the models with one covariate 

at a time. Brand Familiarity emerges as the strongest covariate, being statistically significant across all 

dependent variables (p < .05) and demonstrating small-to-medium effect sizes (η²p = .03). The largest 

impact is found on WOM, indicating that consumers who are familiar with a brand are more likely to 

recommend it to others. CK only shows significance for FBE (model 3, p = .027), whereas age fails to 

show significance. Panel B exhibits combinations of covariates with BF included in all models. For both 

model 5 and 6, BF maintains significance on WOM, while the added value of CK and Age remains 

limited. Panel C displays model 7 with all three covariates. BF stays significant for WOM (p = .013) and 

CK and Age again fail to reach significance. Across all models, the practical effects of the covariates are 

small, as values for partial eta squared stay below .05. As shown in Table 5 below, the overall 

multivariate effect for the covariates is not significant, indicating that Brand Familiarity predicts WOM 

in an isolated way, rather than explaining variance across all dependent measures. Still, all covariates 

are retained due to the descriptive and explanatory nature of this study. Model 7 is therefore used for 

further analyses. 

4.3.2 Interaction Effect 

Due to the inclusion of a moderator in the model, an interaction effect is created between QR 

code content and type of product. Similar to the rest of the analysis, this effect was analyzed first on 

the multivariate level and then on the univariate level (Hair et al., 2019). Tables 5 and 6 respectively 

present the multivariate and univariate results of the MANCOVA. Using Pillai’s Trace, there was no 

significant interaction effect between QR code content and type of product, V = .04, F(9, 597) = 0.96, p 
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= .473. Further inspection of the between-subject effects from Table 6 confirmed the multivariate 

conclusion: FRPI(3, 199) = 0.67, p = .570. FWOM(3, 199) = 1.41, p = .242. FFBE(3, 199) = 1.91, p = .129. This 

means that the treatments in the factorial design are independent of each other and that the main 

effect can be assessed directly. In other words, group differences caused by QR code content are 

statistically the same for both utilitarian and hedonic products. As a result, H4–H7 are not supported. 

Table 5 

Multivariate effect 

Effect Pillai’s 
Trace 

F Hypothesis 
df 

Error df Significance Partial Eta 
Squared 

Intercept .190 15.391 3 197 <.001* .190 
BF .032 2.178 3 197 .092 .032 
CK .029 1.950 3 197 .123 .029 
Age .034 2.306 3 197 .078 .034 
QRCC .124 2.860 9 597 .003* .041 
TP .074 5.275 3 197 .002* .074 
QRCC x TP .043 0.959 9 597 .473 .014 

Note: BF = Brand Familiarity, CK = Category Knowledge, QRCC = QR code content, TP = type of product, QRCC x TP = 
interaction term. Significant effects are flagged* 

Table 6 

Test of between-subjects effects for main and interaction effects 

    RPI     WOM     FBE   

Effect df F sig. η²p F sig. η²p F sig. η²p 

BF 1 3.682 .056 .018 6.325 .013* .031 2.642 .106 .013 
CK 1 0.072 .789 .000 0.974 .325 .005 0.403 .527 .002 
Age 1 0.000 .992 .000 2.877 .091 .014 0.519 .472 .003 
QRCC 3 4.412 .005* .062 2.988 .032* .043 0.969 .408 .014 
TP 1 1.220 .271 .006 10.897 .001* .052 2.541 .112 .013 
QRCC x TP 3 0.672 .570 .010 1.408 .242 .021 1.909 .129 .028 
Error 199          
Total 209          

Note: BF = Brand Familiarity, CK = Category Knowledge, QRCC = QR code content, TP = type of product, QRCC x TP = 
interaction term. Significant effects are flagged* 

Although the interaction effect between QR code content and product type was not significant, 

the estimated marginal means (EMM) plots in Figures 2-4 suggest subtle differences in consumer 

responses to QR code content depending on whether the product is utilitarian or hedonic. For example, 

hedonic products overall scored higher for experiential and personalized content compared to 

utilitarian products, approaching hypothesis H6a-c and H7a-c. This suggests that some congruence exists 

between engaging content and hedonic products. Another observable trend is the overall sharp decline 

once utilitarian products display content that requires central-route processing, like experiential and 

personalized content. Across all outcomes, and particularly for FBE, scores declined from informational 

to personalized, suggesting a potential preference for simpler content when it comes to more 
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functional products. Still, these observations need to be interpreted with caution as the hypotheses for 

the interaction effects are not significant. 

Figure 2 

EMM plot RPI 

 

Figure 3 

EMM plot WOM 
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Figure 4 

EMM plot FBE 

 

4.3.3 Main Effect 

Similar to assessing the interaction effect, the main effect of QR code content on RPI, WOM, 

and FBE is first evaluated on a multivariate basis and then on univariate basis. Based on the output 

from Table 5, the effect of QR code content on the combined set of dependent variables is significant, 

V = .12, F(9, 597) = 2.86, p = .003. This indicates that QR code content has a meaningful overall effect, 

but only on RPI and WOM: FRPI(3, 199) = 4.12, p = .005, and FWOM(3, 199) = 2.99, p = .032. The effect of 

QR code content on Future Brand Engagement is not significant: FFBE(3, 199) = 0.97, p = .408. This 

suggests that QR code content drives short-term consumer behaviour like repurchasing and 

recommending, rather than future-oriented behaviour like sustaining brand connections. Likewise, 

values for partial eta squared (η²p) display medium effect sizes for RPI (.06) and WOM (.04) and a low 

effect size for FBE (.01). One possible explanation for the non-significant effect on FBE is that QR codes 

may be perceived as a one-time interaction during the post-purchase stage. Since consumers typically 

do not scan QR codes multiple times, the potential to build long-term brand engagement via this 

channel might be limited. Interestingly, neither the main nor the interaction effect for FBE is statistically 

significant, yet the F-value and effect size of its interaction term are the largest compared to the other 

two dependent variables. This finding implies that the effect may be comparatively strong, but high 

variability in the data may have prevented it from reaching significance (see Figure 8 in Appendix A). 
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4.3.4 Individual Group Differences  

The previous results show that QR code content has a significant overall effect on the combined 

set of outcome measures, demonstrating that group means differ. Specifically, the effect is statistically 

significant for Repeat Purchase Intention and Word-of-Mouth, but not for Future Brand Engagement. 

Tables 5 and 6, however, do not reveal which specific groups differ from one another. To assess these 

differences, Estimated Marginal Means (EMM) were applied. This approach is necessary because SPSS 

does not run traditional post hoc tests when covariates are included in the model. Moreover, the 

Bonferroni correction was applied in order to control for Type I errors and prevent the likelihood of 

false positives when running multiple comparisons (Hair et al., 2019). This is particularly important 

given the comparison-oriented hypotheses. Tables 13 and 14 in Appendix B respectively show the 

estimated means and pairwise comparisons. Furthermore, Figures 5-7 below display the bar charts for 

the three dependent variables.  

The Bonferroni-adjusted pairwise comparisons revealed a significant difference for Repeat 

Purchase Intention between incentive-based and experiential content (M difference = 0.723, 95% CI 

[0.119, 1.326], p = .010), as well as between incentive-based and personalized content (M difference = 

0.661, 95% CI [0.045, 1.278], p = .028). Figure 5 also shows that the confidence intervals between 

incentive-based and both experiential and personalized do not overlap, indicating significant 

differences. These findings are in line with the profile plot shown in figure 2 and suggest that more 

simple and peripheral QR code content, such as discount coupons, lead to higher repurchase 

intentions. However, experiential and personalized content were expected to perform better than 

incentive-based content, which means that H1a, H1b, and H1c are not supported. For WOM, the only 

statistical group difference is between incentive-based and personalized content (M difference = 0.664, 

95% CI [0.006, 1.321], p = .047). Figure 6 confirms this as the bars of these formats do not overlap. QR 

code content that offers discounts lead to higher intention to spread positive words, compared to 

content that is personalized. Similar to the hypotheses for RPI, this result is in the opposite direction of 

the hypothesized effects, meaning that H1b, H2b, and H3b were not supported. Lastly, no significant group 

differences were found for Future Brand Engagement, consistent with the findings from sections 4.3.2 

and 4.3.3. Figure 7 also shows that the confidence intervals of the four types of content all overlap, 

again indicating no significant difference between these groups. This is in contrast to H1c, H2c, and H3c, 

meaning that those hypotheses are not supported either. 
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Figure 5 

Bar chart RPI 

 

Figure 6 

Bar chart WOM 
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Figure 7 

Bar chart FBE 

 

The pairwise comparison results reveal that, contrary to the hypothesized effects, incentive-

based content yielded the highest mean scores for both RPI and WOM. Although it also outperformed 

informational content on average, that difference was not statistically significant for either dependent 

variable. Additionally, personalized content was expected to produce the strongest outcomes on all 

measures. Yet, it consistently exhibited the lowest grand means among the four types of content. 

Combined with the results from the interaction effects from section 4.3.2, these findings indicate that 

none of the hypotheses H1 through H7 are supported.  

4.3.5 Univariate F Tests 

The previous results focus on the multivariate effect, accounting for the shared variance among 

the dependent variables and controlling for Type I error across them. However, MANCOVA does not 

test the significance of the individual outcome variables. Therefore, it is common to follow up with 

univariate ANCOVAs to identify which dependent variables contribute to the multivariate effect. The 

results of these individual ANCOVAs are summarized in Table 15 in Appendix B. This table solely 

presents the univariate effect of QR code content, since the interaction effect on the multivariate level 

was not significant. Levene’s test indicated a violation of the assumption of homogeneity of variances 

for RPI (p = .005). ANCOVA is robust to such violations, but the univariate result is interpreted with 

caution (Field, 2018). The univariate F tests are the same as the findings of Table 6. QR code content 

significantly affects RPI and WOM, while the effect on FBE remains non-significant. The interaction 

remains non-significant across all outcomes. These results indicate that QR code content has a coherent 

effect across the dependent variables and that they reflect an underlying response pattern. It does, 

however, also underscore the limited added value MANCOVA offers over ANCOVA in this context. The 



31 
 

main reason for both this limited multivariate dimensionality and the violation of homogeneity of 

variances in RPI appears to be the aforementioned lack of discriminant validity among the dependent 

variables (see Table 3). Although this does not invalidate the multivariate results, it does constrain its 

interpretability. Consequently, there appears to be an underlying dimension of post-purchase 

consumer behaviour that reacts to the various forms of QR code content (see section 5.3 for a more 

detailed discussion). 

4.3.6 Robustness Checks 

In addition to the MANCOVA interpretation above, several robustness checks were conducted 

to test the results under different circumstances. Unless stated otherwise, the results of these checks 

can be found in Appendix C. First, the model was re-estimated without the moderator and covariates. 

Interestingly, the main effect of QR code content on WOM becomes non-significant, suggesting that 

type of product and Brand Familiarity substantially determine WOM. Second, the pairwise comparisons 

from section 4.3.4 were rerun without the Bonferroni adjustment. In this case, the group difference 

between informational and personalized content becomes significant for WOM (M difference = 0.508, 

95% CI [0.021, 0.996], p = .041). Additionally, a few other group differences approached significance 

(i.e. informational vs. experiential for RPI and incentive-based vs. experiential for WOM). This confirms 

that Bonferroni is indeed a conservative method. Still, these results should be interpreted with caution 

due to increased risk of Type I error. Third, the analysis was rerun with all covariates, including Digital 

Literacy. As expected, the findings remained consistent with the original model, confirming that Digital 

Literacy had little explanatory power as a covariate. Fourth, the model was rerun with a larger dataset 

including respondents who failed the attention check. The results again aligned with the original 

findings, indicating that removing these participants did not affect the outcomes. Finally, model 2 from 

the covariance analysis in Table 12 was also re-estimated, as it had the highest explanatory power. 

These results again did not deviate from earlier conclusions, confirming that the main MANCOVA 

analysis is robust.  
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5. Discussion 
This study set out to explore a rarely researched, yet increasingly influential marketing tool: QR 

codes. With the global shift from barcodes to QR codes on consumer packaged goods at the end of 

2027, this was the right time to investigate the potential of these two-dimensional codes. The goal of 

this thesis was to explore how various forms of QR code content influence consumer behaviour in the 

post-purchase stage. Using ELM, it was hypothesized that content requiring higher elaboration, like 

experiential and personalized content, would result in stronger behavioural outcomes than content 

requiring lower elaboration, like informational and incentive-based content. Additionally, the study 

tested whether these effects vary between utilitarian and hedonic products by grounding the 

hypotheses in the theory of congruence. To provide an answer to the research question, QR code 

content indeed affects post-purchase consumer behaviour, though partially and specifically for short-

term behaviour like repurchasing and recommending. Further, these effects do not vary between 

utilitarian and hedonic products. This final chapter will further discuss these results and provide 

implications for theory and practice. Additionally, it will discuss limitations and outline future research 

avenues. 

5.1 Theoretical Implications 

The findings contribute to the theory in several ways. Most notably, they extend the emerging 

body of literature on QR codes, which so far primarily focused on antecedents of scan intention and 

behaviour. This study shifts the focus towards post-scan outcomes and confirms that QR code content 

significantly affects consumer behaviour in the post-purchase stage. In doing so, this thesis contributes 

not only to QR code literature, but also to other marketing topics like the purchase cycle and consumer 

behaviour. More specifically, the MANCOVA results confirmed that content within QR codes serve as a 

driver for Repeat Purchase Intention and Word-of-Mouth, but not for Future Brand Engagement. The 

overall significant multivariate effect suggests that message framing (i.e. the main ELM proposition) in 

this context indeed shapes consumer response, albeit selectively. For instance, QR code content 

offering a discount coupon positively leads to higher repeat purchases, a finding consistent with 

previous literature on sales promotions (DelVecchio et al., 2006). The lack of significant effect on FBE 

suggests that QR code messaging is insufficient in driving long-term, sustained brand engagement, even 

though the profile pattern aligned with hypothesized effects. 

The key ELM assumption was that engaging content (experiential and personalized) would 

require higher cognitive elaboration and therefore lead to stronger behavioural outcomes. In contrast, 

less engaging content (informational and incentive-based) was expected to rely on peripheral cues and 

yield weaker effects. Instead, incentive-based content consistently outperformed all other types of 
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content. Furthermore, personalized content, which aligns with central route processing, 

underperformed across all outcome measures. Consequently, the ELM-based expectation that central 

route processing would generate the strongest effects was not supported by the findings. 

Rather, the findings suggest that engagement and elaboration level may not be the primary 

mechanisms in explaining QR code effectiveness. Factors like reward salience, immediacy of value, 

expectations, and ease of use might better explain the observed results. QR codes are, by design, 

intended to provide quick and frictionless interactions (de Seta, 2023). In this context, the effectiveness 

of QR code content may depend less on how engaging it is, and more on how quickly it delivers value. 

This line of thinking is consistent with the use of heuristics and reward-based cues, which are 

fundamental to the peripheral route of processing (Petty & Cacioppo, 1986). This explains why 

cognitively loaded content like playing a minigame or swiping through a loyalty account yielded weaker 

effects and why consumers may prefer content offering immediate and tangible benefits. Level of 

involvement might be another mechanism explaining the relatively higher results for informational 

content compared to experiential and personalized. For instance, content with information on allergens 

and nutrients might yield higher scores on RPI and WOM for those that actively seek such information.  

The arguments in the preceding paragraph may also explain why short-term behaviour like RPI 

and WOM were more responsive to QR code content than FBE. Recommending a product or 

repurchasing it are more immediate and accessible behaviour than maintaining a long-term brand 

relationship. Moreover, gamification literature argues that future brand engagement is often driven by 

hedonic value and immersive experiences that require high levels of elaboration (Högberg et al., 2019). 

If the post-purchase stage is indeed a low-effort environment, as the findings suggest, then this 

mismatch between content and elaboration depth may explain the lack of responsiveness in FBE. 

Likewise, if the post-purchase stage is a low-involvement scenario, it is plausible that QR codes in similar 

contexts produce comparable results. For example, if consumers are doing routine grocery shopping, 

motivation and ability are low, and decision-making is influenced by habits, time pressure, and 

distractions (peripheral cues). QR codes scanned in the purchase phase would then provide similar 

results as those scanned in the post-purchase phase. However, this effect would not hold for higher-

cost luxury or durable goods as these require a higher level of involvement and are centrally processed 

(Petty & Cacioppo, 1986). Summarizing, QR codes function better as peripheral cues rather than 

channels for deep message elaboration.   

Finally, this study has theoretical implications by contributing to the debate between utilitarian 

and hedonic products. Although the interaction effect between QR code content and type of product 

was not statistically significant, the Estimated Marginal Means plots and the main effect of type of 
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product in Tables 5 and 6 do suggest some subtle theoretical patterns. For example, hedonic products 

overall tend to perform better than utilitarian products, particularly in driving WOM. Moreover, the 

most noticeable differences appeared for experiential and personalized content, where hedonic 

repeatedly exceeded utilitarian, and especially on FBE. This aligns with the argumentation from 

Högberg et al. (2019) discussed earlier. In contrast, type of product appeared to have little impact for 

informational and incentive-based content. These patterns may indicate that the effectiveness of QR 

codes could be influenced by the congruence between product type and content. Still, these findings 

are exploratory, should be interpreted with caution, and need further empirical validation. 

5.2 Managerial Implications 

With the Sunrise 2027 project approaching, manufacturers and retailers must develop a clear 

understanding of how to design QR codes that truly enhance the omnichannel customer experience. 

This thesis offers initial guidance on how to tackle this touchpoint. A key recommendation is to 

prioritize formats that are simple, direct, and deliver immediate value, as they require less cognitive 

effort. Moreover, incentive-based content like limited-time offers, sweepstakes, and coupons outweigh 

experiential and personalized content in driving behavioural outcomes. As such, marketers should 

leverage this preference and avoid overcomplicating QR code experiences.  

Furthermore, due to the transactional nature of a QR code, brands should understand that 

these experiences may not lead to sustained brand engagement. The QR code is a touchpoint in the 

omnichannel experience, but its effectiveness may not lead to increased value over time. To extend the 

impact of QR code interactions beyond the scan itself, manufacturers and retailers should align their 

QR code strategy with broader marketing initiatives like integrated marketing communications and 

branded community platforms. Still, brands should temper expectations when it comes to experiential 

and personalized content. Consumers at home lack the motivation to engage with more immersive 

content like branded minigames and loyalty accounts. This contextual mismatch, however, does not 

imply that these formats should be discarded. Rather, brand managers should deploy them selectively. 

Personalized content might, for example, work better for brands owning a branded app. Consumers 

are nonetheless already primed to engage in these app-based environments.  

 This study tentatively reinforces the idea that QR codes are not a one-size-fits-all solution. 

Content that performs well in one product category may not have the same impact in another. Consider 

the earlier mentioned DIY store example. QR codes on Hornbach products might be more effective 

when the content aligns with the functional goal of the product. Likewise, brands like Red Bull and 

Mountain Dew, whose brand equity is built around high customer engagement, are more likely to 

benefit from engaging content like unboxing experiences, minigames and videos. Firms could consider 
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looking into their data and segmenting QR code strategies not just based on product type, but also by 

level of customer involvement, ease of use, content tone, and value delivery. In doing so, QR code 

content may better meet customer expectations.  

Beyond content strategy, organizations must address several operational considerations to 

prepare for QR code implementation at the end of 2027. For example, who will be responsible for 

creating and updating QR code content? Who will monitor performance and consumer engagement 

metrics? How frequently should content change: per campaign, per season, per year, or not at all? 

Where on the packaging should the code be placed? What about co-branded products? And finally, 

what happens when firms do not invest in content within QR codes, but simply redirect consumers to 

their website? These strategic questions should be resolved well before the Sunrise 2027 deadline if 

brands hope to use QR codes as effective, value-generating channels. Addressing these questions not 

only supports successful implementation in 2027 and beyond, it also presents new directions for future 

research on QR codes. 

5.3 Limitations and Future Research 

In addition to these strategic considerations, several theoretical and methodological limitations 

also point to valuable opportunities for future research. First, the lack of dimensionality among the 

dependent variables, caused by their high interrelatedness, diminished the added value of MANCOVA. 

Although these variables were conceptually defined as separate aspects of post-purchase consumer 

behaviour, results suggest that consumers may not clearly distinguish between them when evaluating 

QR code content. In other words, repurchasing, recommending, and re-engaging with a brand were 

assessed simultaneously in this context, without clear differentiation. The inclusion of the three 

outcome variables was intentionally exploratory, given the lack of prior research on QR codes. Future 

research should therefore reassess and refine both the conceptual distinctiveness and the 

operationalization of these constructs to improve reliability, validity, and analytical depth. 

Second, several survey design choices may have caused confusion among participants, which 

might have affected the internal validity of the results. For example, the decision to operationalize type 

of product using Colgate and Ben & Jerry’s, two strong and well-known brands, instead of generic 

product categories like toothpaste and ice cream, might have introduced a strong, brand-related bias. 

Participants may have focused more on their attitudes towards the brands than on the QR code content 

itself. Although this potential confounding effect was controlled for, it still raises concerns about the 

validity of the manipulation. Future studies could benefit from using less recognizable or fictitious 

brands to better isolate the effect of QR code content. Additionally, 30.5% of the participants failed the 

manipulation check, indicating that many respondents misunderstood the experimental condition. 
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Although these respondents were retained in the final dataset to preserve power, their inclusion 

weakened internal validity and increased the risk of Type II error. Future research should therefore 

consider pre-testing the manipulations more extensively to improve clarity and realism of the 

scenarios. 

Third, the underlying theoretical framework, ELM, was used to differentiate types of content 

based on their assumed level of cognitive elaboration. However, the results suggest that elaboration 

and engagement might not be the primary mechanism driving post-purchase consumer behaviour in 

QR code contexts. Instead, factors like ease of use, involvement, and immediacy of value appear to 

influence this behaviour. Similarly, the idea of content-product congruence was conceptually grounded 

in literature, but lacked statistical support in the context of this study. As a result, future studies should 

consider alternative or complementary models to better explain the underlying mechanisms that 

determine QR code content effectiveness.  

Fourth, the cross-sectional design of this study provides an explanation for certain short-term 

consumer behaviour like Repeat Purchase Intention and Word-of-Mouth. However, it limits the ability 

to assess long-term behaviour, like Future Brand Engagement. Although this limitation also stems from 

the transactional nature of the QR code, future research could adopt a more longitudinal approach and 

explore whether repeated exposure to QR code content builds sustained brand engagement over time. 

Additionally, the forms of QR code content used in this study are by no means exhaustive. Informational 

content, for instance, can include multiple variants such as nutritional details, country of origin 

information, sustainability claims, and company information. Similarly, the study only focused on 

products available in supermarkets and on the utilitarian versus hedonic dichotomy, which are not 

necessarily two ends of a one-dimensional scale (Okada, 2005). Still, all product packaging, including 

luxury and durable goods, will contain QR codes. Researchers are therefore encouraged to apply the 

conceptual framework with different content formats, product types, and in different retail settings, 

over time. The applicability of QR codes is in this way tested across various scenarios. 

This thesis offered a foundation for understanding the effectiveness of QR code content in the 

post-purchase setting. The findings highlight clear patterns, such as the strength of incentive-based 

content, while the limitations suggest meaningful directions for refining both the conceptualization and 

practical application of QR codes in consumer behaviour research. Looking ahead, there remains a vast 

landscape of possibilities for how QR codes can evolve as marketing tools, beyond simply replacing 

traditional barcodes. As technology advances, the integration of QR codes with immersive platforms 

like virtual and augmented reality presents exciting opportunities to enhance customer engagement in 

the retail environments (Gielens, 2024). As de Seta (2023) notes, QR codes could serve as 
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infrastructural gateways to AR product demos, interactive brand storytelling, or location-based 

experiences. This is only the beginning. In order to fully realize the potential of QR codes, scholars and 

practitioners must continue to experiment, measure, and refine how these tools function across the 

customer journey, not just before, but also after the Sunrise in 2027. 
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7. Appendices 

7.1 Appendix A: Output Assumptions 

Table 7 

One-way ANOVA testing the independence of covariates from treatment (covariate x QRCC) 

Covariate F (df = 3, 206) p-value 

Brand Familiarity 0.870 .458 
Category knowledge 0.784 .504 
Digital Literacy 0.219 .883 
Age 0.622 .602 

Note: F should be non-significant 

Table 8 

Homogeneity of regression slopes testing equality of covariate across the DV’s 

Covariate DV F p-value 

Brand Familiarity RPI 0.612 .608 
 WOM 0.077 .972 
 FBE 0.207 .891 
Category knowledge RPI 0.542 .653 
 WOM 0.348 .790 
 FBE 0.204 .949 
Digital Literacy RPI 0.330 .803 
 WOM 0.140 .936 
 FBE 1.536 .206 
Age RPI 2.094 .102 
 WOM 0.505 .679 
 FBE 2.363 .072 

Note: F should be non-significant 

Table 9 

Collinearity diagnostics for the covariates 

Model 
Unstandardized Coefficients 

Standardized 
Coefficients 

t Sig. 
Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) 3,432 ,710  4,836 <,001   

BF ,228 ,124 ,158 1,840 ,067 ,643 1,554 

CK ,014 ,154 ,008 ,091 ,927 ,590 1,694 

DL -,073 ,134 -,039 -,543 ,588 ,926 1,080 

Age -,002 ,007 -,024 -,328 ,743 ,915 1,093 
a. Dependent Variable: RPI 
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Table 10 

Box’s Test of Equality of Covariance Matrices 

Box's M 43,666 

F ,987 

df1 42 

df2 57246,640 

Sig. ,494 

 

Table 11 

Shapiro-Wilk’s test for univariate normality 

 
Kolmogorov-Smirnova Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 

RPI ,117 210 <,001 ,985 210 ,022 

WOM ,124 210 <,001 ,970 210 <,001 

FBE ,085 210 <,001 ,984 210 ,017 
a. Lilliefors Significance Correction 

 

Figure 8 

Overview of histograms 
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Figure 9 

Overview of Q-Q plots 

 

Figure 10 

Scatterplots: linearity among the dependent variables 
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Figure 11 

Scatterplots: linearity between dependent variables and covariates 

 

7.2 Appendix B: Output MANCOVA 

Table 12 

Covariance analysis 

   Adjusted R2 Covariate significance Partial Eta2 

Panel Model Covariate RPI WOM FBE RPI WOM FBE RPI WOM FBE 

A 1 None 0.033 0.078 0.016       
 2 BF 0.061 0.105 0.045 .009* .008* .009* .033 .034 .034 
 3 CK 0.044 0.079 0.035 .075 .280 .027* .016 .006 .024 
 4 Age 0.030 0.090 0.019 .621 .056 .199 .001 .018 .008 

   Adjusted R2 Covariate significance Partial Eta2 

Panel Model Covariates RPI WOM FBE RPI WOM FBE RPI WOM FBE 

B 5 BF  0.057 0.103 0.043 .056 .013* .104 .018 .031 .013 
  CK    .782 .525 .420 .000 .002 .003 
 6 BF  0.056 0.111 0.044 .011* .018* .014* .032 .028 .030 
  Age    .945 .130 .382 .000 .011 .004 

   Adjusted R2 Covariate significance Partial Eta2 

Panel Model Covariates RPI WOM FBE RPI WOM FBE RPI WOM FBE 

C 7 BF 0.052 0.111 0.041 .056 .013* .106 .018 .031 .013 
  CK    .789 .325 .527 .000 .005 .002 
  Age    .992 .091 .472 .000 .014 .003 

Note: BF = Brand Familiarity, CK = Category Knowledge. Significant effects are flagged * 
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Table 13 

Estimated means 

Dependent Variable QR Code Content Mean Std. Error 
95% Confidence Interval 
Lower Bound Upper Bound 

RPI Informational 4,044a ,157 3,735 4,352 

Incentive-based 4,337a ,155 4,031 4,643 

Experiential 3,614a ,164 3,291 3,938 

Personalized 3,676a ,171 3,339 4,013 

WOM Informational 4,221a ,167 3,892 4,551 

Incentive-based 4,376a ,165 4,050 4,703 

Experiential 3,901a ,175 3,556 4,247 

Personalized 3,713a ,182 3,353 4,072 

FBE Informational 3,522a ,174 3,178 3,866 

Incentive-based 3,858a ,173 3,518 4,199 

Experiential 3,518a ,183 3,158 3,879 

Personalized 3,497a ,190 3,122 3,873 
a. Covariates appearing in the model are evaluated at the following values: BF = 3,6683, CK = 3,0746, Age = 30,07. 
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Table 14 

Pairwise comparisons 

 

 

 

 

 

 

Dependent 
Variable 

(I) QR Code 
Content 

(J) QR Code 
Content 

Mean Difference 
(I-J) Std. Error Sig.b 

95% Confidence Interval for Differenceb 
Lower Bound Upper Bound 

RPI Informational Incentive-based -,293 ,220 1,000 -,880 ,294 

Experiential ,429 ,227 ,360 -,176 1,035 

Personalized ,368 ,232 ,682 -,249 ,985 

Incentive-
based 

Informational ,293 ,220 1,000 -,294 ,880 

Experiential ,723* ,226 ,010 ,119 1,326 

Personalized ,661* ,231 ,028 ,045 1,278 

Experiential Informational -,429 ,227 ,360 -1,035 ,176 

Incentive-based -,723* ,226 ,010 -1,326 -,119 

Personalized -,062 ,237 1,000 -,694 ,571 

Personalized Informational -,368 ,232 ,682 -,985 ,249 

Incentive-based -,661* ,231 ,028 -1,278 -,045 

Experiential ,062 ,237 1,000 -,571 ,694 

WOM Informational Incentive-based -,155 ,235 1,000 -,782 ,471 

Experiential ,320 ,242 1,000 -,326 ,965 

Personalized ,508 ,247 ,246 -,150 1,167 

Incentive-
based 

Informational ,155 ,235 1,000 -,471 ,782 

Experiential ,475 ,242 ,304 -,169 1,119 

Personalized ,664* ,247 ,047 ,006 1,321 

Experiential Informational -,320 ,242 1,000 -,965 ,326 

Incentive-based -,475 ,242 ,304 -1,119 ,169 

Personalized ,189 ,253 1,000 -,486 ,863 

Personalized Informational -,508 ,247 ,246 -1,167 ,150 

Incentive-based -,664* ,247 ,047 -1,321 -,006 

Experiential -,189 ,253 1,000 -,863 ,486 

FBE Informational Incentive-based -,336 ,245 1,000 -,990 ,318 

Experiential ,004 ,253 1,000 -,670 ,678 

Personalized ,025 ,258 1,000 -,663 ,712 

Incentive-
based 

Informational ,336 ,245 1,000 -,318 ,990 

Experiential ,340 ,252 1,000 -,332 1,012 

Personalized ,361 ,258 ,977 -,326 1,047 

Experiential Informational -,004 ,253 1,000 -,678 ,670 

Incentive-based -,340 ,252 1,000 -1,012 ,332 

Personalized ,021 ,264 1,000 -,683 ,725 

Personalized Informational -,025 ,258 1,000 -,712 ,663 

Incentive-based -,361 ,258 ,977 -1,047 ,326 

Experiential -,021 ,264 1,000 -,725 ,683 
Based on estimated marginal means 
*. The mean difference is significant at the ,05 level. 
b. Adjustment for multiple comparisons: Bonferroni. 
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Table 15 

Univariate F tests 

Dependent Variable Sum of Squares df Mean Square F Sig. Partial Eta Squared 

RPI Contrast 17,637 3 5,879 4,412 ,005 ,062 

Error 265,153 199 1,332    

WOM Contrast 13,600 3 4,533 2,988 ,032 ,043 

Error 301,894 199 1,517    

FBE Contrast 4,805 3 1,602 ,969 ,408 ,014 

Error 328,916 199 1,653    
Note: The F tests the effect of QR Code Content. This test is based on the linearly independent pairwise comparisons among the 
estimated marginal means. 

7.3 Appendix C: Output Robustness Checks  

Table 16 

MANOVA without moderator and covariates: Multivariate effect 

Effect Value F Hypothesis df Error df Sig. 

Intercept Pillai's Trace ,926 849,656b 3,000 204,000 <,001 

Wilks' Lambda ,074 849,656b 3,000 204,000 <,001 

Hotelling's Trace 12,495 849,656b 3,000 204,000 <,001 

Roy's Largest Root 12,495 849,656b 3,000 204,000 <,001 

QRCC Pillai's Trace ,114 2,722 9,000 618,000 ,004 

Wilks' Lambda ,887 2,778 9,000 496,633 ,003 

Hotelling's Trace ,125 2,816 9,000 608,000 ,003 

Roy's Largest Root ,108 7,398c 3,000 206,000 <,001 
a. Design: Intercept + QRCC 
b. Exact statistic 
c. The statistic is an upper bound on F that yields a lower bound on the significance level. 
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Table 17 

MANOVA without moderator and covariates: Test of between-subject effects 

Source Dependent Variable 
Type III Sum of 
Squares df Mean Square F Sig. 

Corrected Model RPI 14,336a 3 4,779 3,524 ,016 

WOM 10,504b 3 3,501 2,083 ,104 

FBE 3,265c 3 1,088 ,628 ,598 

Intercept RPI 3231,796 1 3231,796 2383,257 <,001 

WOM 3503,046 1 3503,046 2084,426 <,001 

FBE 2743,542 1 2743,542 1583,596 <,001 

QRCC RPI 14,336 3 4,779 3,524 ,016 

WOM 10,504 3 3,501 2,083 ,104 

FBE 3,265 3 1,088 ,628 ,598 

Error RPI 279,345 206 1,356   

WOM 346,200 206 1,681   

FBE 356,890 206 1,732   

Total RPI 3568,889 210    

WOM 3903,222 210    

FBE 3123,313 210    

Corrected Total RPI 293,680 209    

WOM 356,703 209    

FBE 360,155 209    
a. R Squared = ,049 (Adjusted R Squared = ,035) 
b. R Squared = ,029 (Adjusted R Squared = ,015) 
c. R Squared = ,009 (Adjusted R Squared = -,005) 
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Table 18 

Pairwise comparisons without Bonferroni adjustment 

Dependent 
Variable 

(I) QR Code 
Content (J) QR Code Content 

Mean Difference 
(I-J) Std. Error Sig.b 

95% Confidence Interval for 
Differenceb 
Lower Bound Upper Bound 

RPI Informational Incentive-based -,293 ,220 ,184 -,728 ,141 

Experiential ,429 ,227 ,060 -,018 ,877 

Personalized ,368 ,232 ,114 -,089 ,825 

Incentive-
based 

Informational ,293 ,220 ,184 -,141 ,728 

Experiential ,723* ,226 ,002 ,276 1,169 

Personalized ,661* ,231 ,005 ,205 1,117 

Experiential Informational -,429 ,227 ,060 -,877 ,018 

Incentive-based -,723* ,226 ,002 -1,169 -,276 

Personalized -,062 ,237 ,796 -,529 ,406 

Personalized Informational -,368 ,232 ,114 -,825 ,089 

Incentive-based -,661* ,231 ,005 -1,117 -,205 

Experiential ,062 ,237 ,796 -,406 ,529 

WOM Informational Incentive-based -,155 ,235 ,510 -,619 ,308 

Experiential ,320 ,242 ,188 -,158 ,798 

Personalized ,508* ,247 ,041 ,021 ,996 

Incentive-
based 

Informational ,155 ,235 ,510 -,308 ,619 

Experiential ,475 ,242 ,051 -,001 ,952 

Personalized ,664* ,247 ,008 ,177 1,150 

Experiential Informational -,320 ,242 ,188 -,798 ,158 

Incentive-based -,475 ,242 ,051 -,952 ,001 

Personalized ,189 ,253 ,457 -,311 ,688 

Personalized Informational -,508* ,247 ,041 -,996 -,021 

Incentive-based -,664* ,247 ,008 -1,150 -,177 

Experiential -,189 ,253 ,457 -,688 ,311 

FBE Informational Incentive-based -,336 ,245 ,172 -,820 ,148 

Experiential ,004 ,253 ,988 -,495 ,503 

Personalized ,025 ,258 ,923 -,484 ,533 

Incentive-
based 

Informational ,336 ,245 ,172 -,148 ,820 

Experiential ,340 ,252 ,179 -,157 ,837 

Personalized ,361 ,258 ,163 -,147 ,869 

Experiential Informational -,004 ,253 ,988 -,503 ,495 

Incentive-based -,340 ,252 ,179 -,837 ,157 

Personalized ,021 ,264 ,937 -,500 ,542 

Personalized Informational -,025 ,258 ,923 -,533 ,484 

Incentive-based -,361 ,258 ,163 -,869 ,147 

Experiential -,021 ,264 ,937 -,542 ,500 
Based on estimated marginal means 
*. The mean difference is significant at the ,05 level. 
b. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments). 
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Table 19 

MANCOVA with Digital Literacy: Multivariate effect 

Effect Value F Hypothesis df Error df Sig. Partial Eta Squared 

Intercept Pillai's Trace ,147 11,278b 3,000 196,000 <,001 ,147 

Wilks' Lambda ,853 11,278b 3,000 196,000 <,001 ,147 

Hotelling's Trace ,173 11,278b 3,000 196,000 <,001 ,147 

Roy's Largest Root ,173 11,278b 3,000 196,000 <,001 ,147 

BF Pillai's Trace ,033 2,195b 3,000 196,000 ,090 ,033 

Wilks' Lambda ,967 2,195b 3,000 196,000 ,090 ,033 

Hotelling's Trace ,034 2,195b 3,000 196,000 ,090 ,033 

Roy's Largest Root ,034 2,195b 3,000 196,000 ,090 ,033 

CK Pillai's Trace ,024 1,635b 3,000 196,000 ,183 ,024 

Wilks' Lambda ,976 1,635b 3,000 196,000 ,183 ,024 

Hotelling's Trace ,025 1,635b 3,000 196,000 ,183 ,024 

Roy's Largest Root ,025 1,635b 3,000 196,000 ,183 ,024 

Age Pillai's Trace ,035 2,392b 3,000 196,000 ,070 ,035 

Wilks' Lambda ,965 2,392b 3,000 196,000 ,070 ,035 

Hotelling's Trace ,037 2,392b 3,000 196,000 ,070 ,035 

Roy's Largest Root ,037 2,392b 3,000 196,000 ,070 ,035 

DL Pillai's Trace ,008 ,523b 3,000 196,000 ,667 ,008 

Wilks' Lambda ,992 ,523b 3,000 196,000 ,667 ,008 

Hotelling's Trace ,008 ,523b 3,000 196,000 ,667 ,008 

Roy's Largest Root ,008 ,523b 3,000 196,000 ,667 ,008 

QRCC Pillai's Trace ,127 2,908 9,000 594,000 ,002 ,042 

Wilks' Lambda ,876 2,967 9,000 477,163 ,002 ,043 

Hotelling's Trace ,139 3,003 9,000 584,000 ,002 ,044 

Roy's Largest Root ,115 7,591c 3,000 198,000 <,001 ,103 

TP Pillai's Trace ,070 4,896b 3,000 196,000 ,003 ,070 

Wilks' Lambda ,930 4,896b 3,000 196,000 ,003 ,070 

Hotelling's Trace ,075 4,896b 3,000 196,000 ,003 ,070 

Roy's Largest Root ,075 4,896b 3,000 196,000 ,003 ,070 

QRCC * TP Pillai's Trace ,045 ,995 9,000 594,000 ,443 ,015 

Wilks' Lambda ,956 ,993 9,000 477,163 ,445 ,015 

Hotelling's Trace ,046 ,990 9,000 584,000 ,447 ,015 

Roy's Largest Root ,034 2,238c 3,000 198,000 ,085 ,033 
a. Design: Intercept + BF + CK + Age + DL + QRCC + TP + QRCC * TP 
b. Exact statistic 
c. The statistic is an upper bound on F that yields a lower bound on the significance level. 
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Table 20 

MANCOVA with Digital Literacy: Test of between-subject effects 

Source 
Dependent 
Variable 

Type III Sum of 
Squares df 

Mean 
Square F Sig. 

Partial Eta 
Squared 

Corrected Model RPI 29,216a 11 2,656 1,988 ,031 ,099 

WOM 56,277b 11 5,116 3,372 <,001 ,158 

FBE 31,390c 11 2,854 1,719 ,071 ,087 

Intercept RPI 28,395 1 28,395 21,259 <,001 ,097 

WOM 47,284 1 47,284 31,163 <,001 ,136 

FBE 20,653 1 20,653 12,438 <,001 ,059 

BF RPI 4,934 1 4,934 3,694 ,056 ,018 

WOM 9,653 1 9,653 6,362 ,012 ,031 

FBE 4,379 1 4,379 2,637 ,106 ,013 

CK RPI ,207 1 ,207 ,155 ,694 ,001 

WOM ,952 1 ,952 ,628 ,429 ,003 

FBE ,762 1 ,762 ,459 ,499 ,002 

Age RPI ,010 1 ,010 ,007 ,932 ,000 

WOM 4,861 1 4,861 3,204 ,075 ,016 

FBE ,925 1 ,925 ,557 ,456 ,003 

DL RPI ,688 1 ,688 ,515 ,474 ,003 

WOM 1,468 1 1,468 ,967 ,327 ,005 

FBE ,151 1 ,151 ,091 ,763 ,000 

QRCC RPI 18,045 3 6,015 4,503 ,004 ,064 

WOM 14,106 3 4,702 3,099 ,028 ,045 

FBE 4,897 3 1,632 ,983 ,402 ,015 

TP RPI 1,347 1 1,347 1,008 ,317 ,005 

WOM 15,063 1 15,063 9,927 ,002 ,048 

FBE 3,937 1 3,937 2,371 ,125 ,012 

QRCC * TP RPI 2,726 3 ,909 ,680 ,565 ,010 

WOM 6,775 3 2,258 1,488 ,219 ,022 

FBE 9,481 3 3,160 1,903 ,130 ,028 

Error RPI 264,465 198 1,336    

WOM 300,426 198 1,517    

FBE 328,765 198 1,660    

Total RPI 3568,889 210     

WOM 3903,222 210     

FBE 3123,313 210     

Corrected Total RPI 293,680 209     

WOM 356,703 209     

FBE 360,155 209     
a. R Squared = ,099 (Adjusted R Squared = ,049) 
b. R Squared = ,158 (Adjusted R Squared = ,111) 
c. R Squared = ,087 (Adjusted R Squared = ,036) 
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Table 21 

MANCOVA including attention check fails: Multivariate effect 

Effect Value F Hypothesis df Error df Sig. 
Partial Eta 
Squared 

Intercept Pillai's Trace ,172 16,434b 3,000 237,000 <,001 ,172 

Wilks' Lambda ,828 16,434b 3,000 237,000 <,001 ,172 

Hotelling's Trace ,208 16,434b 3,000 237,000 <,001 ,172 

Roy's Largest Root ,208 16,434b 3,000 237,000 <,001 ,172 

BF Pillai's Trace ,032 2,652b 3,000 237,000 ,049 ,032 

Wilks' Lambda ,968 2,652b 3,000 237,000 ,049 ,032 

Hotelling's Trace ,034 2,652b 3,000 237,000 ,049 ,032 

Roy's Largest Root ,034 2,652b 3,000 237,000 ,049 ,032 

CK Pillai's Trace ,018 1,470b 3,000 237,000 ,223 ,018 

Wilks' Lambda ,982 1,470b 3,000 237,000 ,223 ,018 

Hotelling's Trace ,019 1,470b 3,000 237,000 ,223 ,018 

Roy's Largest Root ,019 1,470b 3,000 237,000 ,223 ,018 

Age Pillai's Trace ,030 2,426b 3,000 237,000 ,066 ,030 

Wilks' Lambda ,970 2,426b 3,000 237,000 ,066 ,030 

Hotelling's Trace ,031 2,426b 3,000 237,000 ,066 ,030 

Roy's Largest Root ,031 2,426b 3,000 237,000 ,066 ,030 

QRCC Pillai's Trace ,109 3,009 9,000 717,000 ,002 ,036 

Wilks' Lambda ,893 3,048 9,000 576,946 ,001 ,037 

Hotelling's Trace ,117 3,068 9,000 707,000 ,001 ,038 

Roy's Largest Root ,091 7,215c 3,000 239,000 <,001 ,083 

TP Pillai's Trace ,070 5,908b 3,000 237,000 <,001 ,070 

Wilks' Lambda ,930 5,908b 3,000 237,000 <,001 ,070 

Hotelling's Trace ,075 5,908b 3,000 237,000 <,001 ,070 

Roy's Largest Root ,075 5,908b 3,000 237,000 <,001 ,070 

QRCC * TP Pillai's Trace ,055 1,496 9,000 717,000 ,145 ,018 

Wilks' Lambda ,946 1,493 9,000 576,946 ,147 ,019 

Hotelling's Trace ,057 1,487 9,000 707,000 ,149 ,019 

Roy's Largest Root ,031 2,439c 3,000 239,000 ,065 ,030 
a. Design: Intercept + BF + CK + Age + QRCC + TP + QRCC * TP 
b. Exact statistic 
c. The statistic is an upper bound on F that yields a lower bound on the significance level. 
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Table 22 

MANCOVA including attention check fails: Test of between-subject effects 

Source 
Dependent 
Variable 

Type III Sum of 
Squares df 

Mean 
Square F Sig. 

Partial Eta 
Squared 

Corrected Model RPI 50,927a 10 5,093 3,822 <,001 ,138 

WOM 81,772b 10 8,177 5,575 <,001 ,189 

FBE 47,799c 10 4,780 3,086 ,001 ,114 

Intercept RPI 47,946 1 47,946 35,982 <,001 ,131 

WOM 69,200 1 69,200 47,179 <,001 ,165 

FBE 40,990 1 40,990 26,465 <,001 ,100 

BF RPI 6,898 1 6,898 5,177 ,024 ,021 

WOM 11,028 1 11,028 7,519 ,007 ,030 

FBE 5,207 1 5,207 3,362 ,068 ,014 

CK RPI 1,348 1 1,348 1,012 ,315 ,004 

WOM ,016 1 ,016 ,011 ,918 ,000 

FBE 2,305 1 2,305 1,488 ,224 ,006 

Age RPI 2,350 1 2,350 1,764 ,185 ,007 

WOM 9,605 1 9,605 6,548 ,011 ,027 

FBE 3,390 1 3,390 2,189 ,140 ,009 

QRCC RPI 17,702 3 5,901 4,428 ,005 ,053 

WOM 14,992 3 4,997 3,407 ,018 ,041 

FBE 4,887 3 1,629 1,052 ,370 ,013 

TP RPI 3,278 1 3,278 2,460 ,118 ,010 

WOM 20,074 1 20,074 13,686 <,001 ,054 

FBE 3,963 1 3,963 2,559 ,111 ,011 

QRCC * TP RPI 3,928 3 1,309 ,983 ,402 ,012 

WOM 8,735 3 2,912 1,985 ,117 ,024 

FBE 9,942 3 3,314 2,140 ,096 ,026 

Error RPI 318,469 239 1,333    

WOM 350,558 239 1,467    

FBE 370,176 239 1,549    

Total RPI 4099,444 250     

WOM 4440,333 250     

FBE 3640,000 250     

Corrected Total RPI 369,396 249     

WOM 432,329 249     

FBE 417,975 249     

a. R Squared = ,138 (Adjusted R Squared = ,102) 
b. R Squared = ,189 (Adjusted R Squared = ,155) 
c. R Squared = ,114 (Adjusted R Squared = ,077) 
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7.4 Appendix D: Questionnaire 
 

Start of Block: Introduction & consent 

Hello,   

Thank you for your interest in participating in my Master thesis research on QR codes on consumer 

products! My name is Jordy and I am a master student in Marketing at Radboud University in 

Nijmegen.  

By clicking 'Agree' below, you are giving your consent to take part in this study. Participation is 

entirely voluntary, and you may withdraw at any time without any consequence. Your responses will 

remain completely anonymous and will be safely stored in the database of Radboud University. The 

data will be used solely for academic purposes and the survey will take no more than 4 minutes to 

complete.   

If you have any questions, please feel free to contact me via jordy.vanleeuwen@ru.nl.   

Thank you!  

 

Q1 By clicking on agree, you confirm that you are at least 18 years old and have read the information 

above. 

o I agree to take part in this study  (1)  

o I do not agree to take part in this study  (2)  

 

Skip To: End of Survey If Q1 = 2 

 

Page Break  

On the following page, you are presented a scenario in which you scan a QR code on a product after 

doing groceries. Please read the scenario and view the picture carefully before answering the 

statements. 

End of Block: Introduction & consent 
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Start of Block: Condition 1: Colgate x informational 

Q1 Imagine you recently bought a tube of Colgate toothpaste. At home, you scan the QR code on the 

packaging using your phone. The QR code redirects you to a webpage with nutritional and ingredient 

information about the product. You read the information on the webpage and learn more about the 

toothpaste.   

 

End of Block: Condition 1: Colgate x informational 
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Start of Block: Condition 2: Colgate x incentive-based 

Q2 Imagine you recently bought a tube of Colgate toothpaste. At home, you scan the QR code on the 

packaging using your phone. The QR code redirects you to a webpage displaying a discount coupon 

offering 20% off your next purchase.   

 

End of Block: Condition 2: Colgate x incentive-based 
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Start of Block: Condition 3: Colgate x experiential 

Q3 Imagine you recently bought a tube of Colgate toothpaste. At home, you scan the QR code on the 

packaging using your phone. The QR code redirects you to a webpage that launches a minigame. 

After playing the minigame, you are given the option to download the Colgate app from the Play 

Store or the App Store.      

 

End of Block: Condition 3: Colgate x experiential 
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Start of Block: Condition 4: Colgate x personalized 

Q4 Imagine you recently bought a tube of Colgate toothpaste. At home, you scan the QR code on the 

packaging using your phone. The QR code redirects you to a webpage linked to your loyalty account. 

The page displays product recommendations, personalized messages, and reminders of your 

purchase behaviour.   

 

End of Block: Condition 4: Colgate x personalized 
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Start of Block: Condition 5: Ben & Jerry’s x informational 

Q5 Imagine you recently bought a tub of Ben & Jerry’s ice cream. At home, you scan the QR code on 

the packaging using your phone. The QR code redirects you to a webpage with nutritional and 

ingredient information about the product. You read the information on the webpage and learn more 

about the ice cream. 

 

End of Block: Condition 5: Ben & Jerry’s x informational 
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Start of Block: Condition 6: Ben & Jerry’s x incentive-based 

Q6 Imagine you recently bought a tub of Ben & Jerry’s ice cream. At home, you scan the QR code on 

the packaging using your phone. The QR code redirects you to a webpage displaying a discount 

coupon offering 20% off your next purchase.   

 

End of Block: Condition 6: Ben & Jerry’s x incentive-based 
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Start of Block: Condition 7: Ben & Jerry’s x experiential 

Imagine you recently bought a tub of Ben & Jerry’s ice cream. At home, you scan the QR code on the 

packaging using your phone. The QR code redirects you to a webpage that launches a minigame. 

After playing the minigame, you are given the option to download the Ben & Jerry's app from the Play 

Store or the App Store.   

 

End of Block: Condition 7: Ben & Jerry’s x experiential 
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Start of Block: Condition 8: Ben & Jerry’s x personalized 

Q8 Imagine you recently bought a tub of Ben & Jerry’s ice cream. At home, you scan the QR code on 

the packaging using your phone. The QR code redirects you to a webpage linked to your loyalty 

account. The page displays product recommendations, personalized messages, and reminders of your 

purchase behaviour.   

 

End of Block: Condition 8: Ben & Jerry’s x personalized 
 

Start of Block: Manipulation check 

Q2 How would you describe the type of QR code content in the scenario you just saw? 

o As informational  (1)  

o As rewarding  (2)  

o As experience-oriented  (3)  

o As personalized  (4)  

 

End of Block: Manipulation check 
 

Start of Block: Dependent measures 

Q3 Please indicate for each statement the extent to which you agree or disagree, based on the 
scenario you just saw. 
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Strongly 
disagree 

(1) 

Disagree 
(2) 

Somewhat 
disagree 

(3) 

Neither 
agree nor 
disagree 

(4) 

Somewhat 
agree (5) 

Agree (6) 
Strongly 
agree (7) 

I would buy 
this brand 
again (1)  o  o  o  o  o  o  o  

I would tell 
others good 

things 
about this 
brand (2)  

o  o  o  o  o  o  o  

I would 
engage 

with this 
brand more 

often (3)  

o  o  o  o  o  o  o  

This brand 
would be 
my first 

choice in 
the future 

(4)  

o  o  o  o  o  o  o  

I would 
share 

information 
about this 
brand with 
others (5)  

o  o  o  o  o  o  o  

I would 
participate 
in future 

activities of 
this brand 

(6)  

o  o  o  o  o  o  o  

Attention 
check: Click 
on Disagree 

(7)  
o  o  o  o  o  o  o  

In the 
future, I 

would be 
loyal to this 

brand (8)  

o  o  o  o  o  o  o  

I like to 
know more 
about this 
brand (9)  

o  o  o  o  o  o  o  
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I would 
recommend 
this brand 

to someone 
else (10)  

o  o  o  o  o  o  o  

I intend to 
keep up 

with things 
related to 
this brand 

(11)  

o  o  o  o  o  o  o  

 

End of Block: Dependent measures 
 

Start of Block: Covariates 

Q4 Please indicate your impression of the brand you saw and read about. 

 1 (1) 2 (2) 3 (3) 4 (4) 5 (5)  

This brand is 
very unfamiliar o  o  o  o  o  

This brand is 
very familiar to 

me 

I am not all 
knowledgeable o  o  o  o  o  

I am very 
knowledgeable 

about this 
brand 

I have never 
seen 

advertisements o  o  o  o  o  

I have seen 
many 

advertisements 
about this 

brand 

 

 

 

Page Break  
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Q5 The following questions are about the product and the product category itself.  How familiar are 

you with the product you saw? 

o Not at all familiar  (1)  

o Slightly familiar  (2)  

o Moderately familiar  (3)  

o Very familiar  (4)  

o Extremely familiar  (5)  

 

 

 

Q6 How much do you know about this product category? 

o Very little  (1)  

o A small amount  (2)  

o A moderate amount  (3)  

o A lot  (4)  

o A great deal  (5)  
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Q7 How would you rate your knowledge about this product compared to the rest of the population? 

o One of the least knowledgeable  (1)  

o Less knowledgeable than average  (2)  

o About average  (3)  

o More knowledgeable than average  (4)  

o One of the most knowledgeable  (5)  

 

 

Page Break  

 

Q8 I am confident with my search and evaluating skills when it comes to obtaining information from 

the internet. 

o Strongly disagree  (1)  

o Disagree  (2)  

o Neither agree nor disagree  (3)  

o Agree  (4)  

o Strongly agree  (5)  
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Q9 I am familiar with issues related to web-based activities like cyber safety, search issues, plagiarism. 

o Strongly disagree  (1)  

o Disagree  (2)  

o Neither agree nor disagree  (3)  

o Agree  (4)  

o Strongly agree  (5)  

 

End of Block: Covariates 
 

Start of Block: Demographics 

 

Q10 What is your gender? 

o Male  (1)  

o Female  (2)  

o Non-binary / third gender  (3)  

o Prefer not to say  (4)  

 

 

 
 

Q11 What is your age in years? 

 

End of Block: Demographics 
 

 

 


