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1. Introduction  
 

Over the last couple of years, the urgency of climate issues and the need for a more sustainable 

society have risen significantly (Nevett, 2019). Due to overpopulation, the lack of sustainable 

energy sources and rising consumption demands, sustainability is and will be one of the biggest 

challenges in the future (Dewulf, 2013). The growing importance of sustainability has also 

percolated into business and management research (De Medeiros et al., 2014). Companies strive 

to meet environmental demands and try to adhere to new standards set by the government, 

customers and various other stakeholders (Gold et al., 2009). One way of attempting to fulfill 

these needs is through sustainable product or service innovations.  

However, only developing new, sustainable and innovative products or services is not 

enough. For these products or services to bring about their positive sustainable effects, 

consumers should adopt them. And while consumers are aware of the importance of sustainable 

innovations, it does not ensure that they will adopt these innovations (Ozaki, 2011). In contrast, 

sustainable innovations are often resisted at the beginning (Pichert & Katsikopolous, 2008).  

Resistance to innovation can be defined as ‘’the resistance offered by consumers to an 

innovation, either because it poses potential changes from a satisfactory status quo or because 

it conflicts with their belief structure’’ (Ram & Sheth, 1989, p.6). Resistance can show itself in 

different forms, for example, postponement, opposition or rejection (Kleijnen et al., 2009). It 

can also vary in awareness, from passive resistance to active resistance (Talke & Heidenreich, 

2013; Heidenreich & Kraemer, 2016). Another way of conceptualizing resistance is in the three 

psychological dimensions; emotional, cognitive and behavioral (Knowles & Riner, 2007; 

Ngafeeson & Manga, 2021). Resistance is therefore a multifaceted concept and could be further 

explored.    

If customers exert a high degree of resistance, the innovation is likely to fail (Talwar et 

al., 2020). This indicates the importance of preventing or reducing resistance when launching 

new, innovative and sustainable products. Different marketing strategies have been identified 

as being useful in reducing resistance (Knowles & Riner, 2007; Ram & Sheth, 1989). One of 

them is a technique called nudging. A nudge can be defined as ‘’any aspects of the choice 

architecture that alters people’s behavior in a predictable way without forbidding any options 

or significantly changing their economic incentives’’ (Thaler & Sunstain, 2008, p. 6). Using 
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nudging to reduce resistance to sustainable innovations has rarely been explored in literature 

(Huang et al., 2021).  

An even smaller portion of these studies research the effectiveness of (green) digital 

nudging in lowering resistance. Digital nudging refers to the use of nudges in the user-interface 

design (Weimann et al., 2016). Despite the growing relevance of digital nudging due to the rise 

of e-commerce (Tsagkias et al., 2021), not a lot of research has been conducted in online 

contexts (Weimann et al., 2016). Green nudging refers to the use of nudging to promote 

environmentally conscious behavior (Bonini et al., 2018). Very little studies combine the 

concept of digital green nudging and resistance to sustainable innovations (Stryja et al., 2017; 

Stryja & Satzger, 2019). The first goal can therefore be formulated as finding more evidence 

for the effectiveness of digital green nudging on reducing resistance.  

Unfortunately, nudging has not often been empirically tested as a strategy for 

combatting resistance, therefore little is known about the conditions under which they are 

effective (Mertens et al., 2022). Finding influential boundary conditions is the second goal of 

this study. A potential boundary condition in determining the effectiveness of a nudge is the 

complexity of the innovation. It can be of influence in determining how nudgeable a person 

might be, influencing the underlying mechanism of nudging.   

The theoretical mechanism of nudging is rooted in the concept of bounded reality 

(Simons, 1957). People have cognitive limitations and use heuristics and biases to drive 

decision making (Löfgren & Nordblom, 2020). Nudging uses these heuristics to manipulate the 

choice environment and guide users toward certain choices and is therefore most effective in 

choices that people tend to make inattentively, also known as System 1 thinking (Prusaczyk et 

al., 2021; Kahneman, 2011). When an attentive and rational choice is made, also known as 

System 2, choices are not as easily nudged (Löfgren & Nordblom, 2020). 

Which type of thinking will be used, could potentially be predicted by complexity of the 

innovation. High complexity leads to a more attentive choice, activating System 2 thinking, 

lowering nudgeability (Tay et al., 2016).  In contrast, low complexity requires less attention, 

activating System 1 thinking and making a person more nudgeable. Therefore, complexity can 

influence the effectiveness of the nudge via the type of thinking used.  
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By examining the effect of nudging on resistance to sustainable innovations, while 

manipulating the levels of innovation complexity, this thesis aims to answer the following 

question: 

What is the effect of digital nudging on reducing resistance to sustainable innovations and 

how does the effect vary for different levels of innovation complexity? 

1.1. Theoretical relevance 

This thesis makes a theoretical contribution by testing the effect of digital nudging on reducing 

resistance against sustainable innovations. It aims to find out whether (digital) nudges can help 

in overcoming resistance and further contextualizes this effect by considering a boundary 

condition, namely complexity of the innovation. This answers to requests made in the literature 

to test the overall effectiveness of digital nudging interventions and the boundary conditions 

under which they facilitate behavioral change (Mirsch et al., 2017; Stryja & Satzger, 2019; 

Huang et al., 2021; Mertens et al., 2022). Furthermore, the dimensions of resistance are further 

explored, adding to the overall understanding of the concept of resistance.   

1.2. Managerial relevance  

The research makes a practical contribution by empirically testing a marketing strategy 

marketeers could use in order to reduce resistance. This strategy can reduce or prevent 

resistance, encourage adoption and therefore enhances the chances of bringing about 

sustainable innovations. The success rate of sustainable innovations is of growing importance, 

since they have been widely acknowledged as a key driver for societal transitions towards 

sustainability (Xie et al., 2022). Assuring the success of sustainable innovations allows firms to 

not only profit of their investments, but also helps answering to societal and environmental 

demands.   
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2. Literature Overview 
 

2.1. Resistance 

Resistance to innovation can be defined as ‘’the resistance offered by consumers to an 

innovation, either because it poses potential changes from a satisfactory status quo or because 

it conflicts with their belief structure’’ (Ram & Sheth, 1989, p. 6). Completely understanding 

the concept of resistance has been proven difficult, with many publications and studies trying 

to untangle different drivers, antecedents and types. The research domain originated in the 

1980s, with work of Ram and Sheth (Ram, 1989; Ram & Sheth 1989; Sheth 1981).   

One of the first theories in was the Innovation Resistance Theory (IRT) by Ram & Sheth 

(1989). In this theory, resistance to innovation is caused by innovation barriers, be it either a 

functional or psychological barrier. IRT forms the basis in a lot of other studies about resistance, 

being the most cited article in resistance research (Huang et al., 2021). Over the years, 

extensions and updates for this theory have been made. For example, Mani and Chouk (2018) 

adapted the theoretical framework to the evolution of digital technologies by adding 

technological vulnerability barriers, ideological barriers and individual barriers. Castro et al. 

(2019) proposed the addition of a third emotional barrier, which is further tested by Santos and 

Ponchio (2020). 

According to the IRT model (Ram & Sheth, 1989), resistance to innovation consists out 

of three factors; (1) perception of the characteristics of innovation, (2) consumer characteristics 

and (3) mechanisms of distribution. In other words, resistance can be related to the product, to 

the consumer and to the situation (Laukkanen, Sinkkonen & Laukkannen, 2008). Where the 

situation and innovation are to some degree under control of the marketeer or company, the 

mental processes of a consumer are not. This highlights the importance of understanding the 

consumer and their resistance to innovation.  

The psychological resistance experienced by the consumer is central in this study and is 

being tested when alterations are being made to the environment and the innovation. One can 

conceptualize this concept via the more traditional psychological barriers of Ram and Sheth 

(1989), but another possibility is the conceptualization made by Knowles and Riner (2007). 

They distinguish three sources for psychological resistance; namely (1) reactance, (2) 

scepticism and (3) inertia. Reactance refers to the negative emotional reaction, scepticism to 
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the cognitive scrutiny, countering and doubt and inertia to the desire to not change. These three 

types are in line with the ‘ABC’ theory of psychology (Gruber et al., 2021).  

Underlying all psychological core processes are emotions, behavior and cognition 

(Lench et al., 2013), also known as the ‘ABC’ (affect, behavior and cognition) of psychology 

(Van Harreveld et al., 2015; Gruber et al., 2021). The ABC Model of Attitude states that an 

attitude is made up of three components; affect, behavior and cognition (Hsu & Lin, 2016). 

Since resistance can be seen as an attitude or attitudinal outcome (Heidenreich & Kraemer, 

2015), one could argue for these three dimensions of resistance.  

 Emotional resistance refers to the (negative) emotions that are brought up when 

presented with an innovation (‘I don’t like it’) (Ngafeeson & Manga, 2021). The behavioral 

approach is more practical, looking at the actual behavior of persons towards the innovation (‘I 

won’t do it’) (Ngafeeson & Manga, 2021). The last dimension is cognitive, referring to 

resistance caused by non-rational and negatively biased evaluation of an innovation (‘I don’t 

believe it’) (Stryja & Satzger, 2018). Innovation research does show some signs of using the 

dimensions, for example the three types of (behavioral) outcomes of resistance (Kleijnen et al., 

2009), the emotional resistance from Castro et al. (2019) or the distinction between cognitive 

and behavioral resistance by Ram (1989). However, these dimensions have not been used 

collectively as a measurement of resistance to innovation, despite their significance in 

behavioral psychology. 

Based on this literature review, it can be concluded that resistance to innovation is a 

multifaceted construct that cannot easily be captured into one dimension. In order to overcome 

this complex concept, possible strategies to overcome resistance have been designed (Ram, 

1989; Mani & Chouk, 2017, 2018; Lawluvy et al., 2022). However, these strategies were only 

tested in a small number of studies and more research is needed in this regard (Huang et al., 

2021).  

2.2. Nudging 

One of the upcoming tools for reducing resistance against innovation is ‘nudging’ (Huang et 

al., 2021). The concept of nudging is developed by Thaler and Sunstein (2008) and it has gained 

popularity as a behavioral change method (Wee et al., 2021). A nudge is ‘’any aspect of the 

choice architecture that alters people’s behavior in a predictable way without forbidding any 

options or significantly changing their economic incentives’’ (Thaler & Sunstein, 2008, p. 6). 

Originally, nudges are intended to counteract poor choices made by individuals in areas such 
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as personal savings and health (Vandenbroele et al., 2019; Carlsson et al., 2021;). Over the 

years, they have also become popular into environmental policies (Berger et al., 2020; Berger 

et al., 2021; Boenke et al., 2022). It has been demonstrated that nudging elements have a great 

potential to encourage sustainable behavior (Schubert, 2017). When a nudge is designed to 

drive an individual towards a sustainable decision, it is also called a ‘green nudge’ (Akbulut-

Yuksel & Boulatoff, 2021).  

In addition to green nudges, literature also distinguishes digital nudges. These are 

nudges in the user-interface design to guide in a digital choice environment (Weimann et al., 

2016). The design of this environment can exert a subconscious influence on the outcome of a 

decision (Johnson et al., 2012). Digital nudges are becoming increasingly important with the 

rise of online shopping purchases (Tsagkias et al., 2021), especially during and after the 

COVID-19 crisis (Jílková & Králová, 2021). This has drawn attention to the design of digital 

interfaces and the effectiveness of nudges in digital setting (Zimmerman et al., 2021; Benartzi 

& Lehrer, 2015).  

Within the domain of (digital) nudging, there are many types of nudges to be discovered. 

There is no uniform agreement about the types and definitions of nudges, many categorizations 

exist (Berger et al., 2022). Most universally used are default rules, simplification, social norms 

and framing (Sunstein, 2014; Schubert, 2017; Lehner et al., 2016). Other examples are priming 

(Mirsch et al., 2017), goal setting (Sunstein, 2014), or use of feedback (Cappa et al., 2020).  

One type of nudging is called priming. This is a way of preparing individuals to make a 

certain choice by simulating feelings or thoughts through introducing specific topics, moods or 

information like the consequence of their decision (Berger et al., 2022). Examples include 

showing pictures of travelling and destinations to nudge a user towards a specific destination 

(Mirsch et al, 2017) or visually emphasizing the conscious collection of a store to nudge them 

towards buying the more environmentally sustainable product (Roozen et al., 2021). Hidden 

cues in the environment drive the decision to be made, causing the behavioral change to be 

subconsciously (Friis et al., 2017; Blumenthal-Barby & Burroughs, 2012). 

 Literature has started to show that (digital) nudging can also help in overcoming 

resistance (Huang et al., 2021). Two studies examined the effect of a green, digital nudge on 

resistance and are therefore important in the theoretical substantiation of this study. First, Stryja 

and Satzger (2019) showed the effectiveness of digital nudges on mitigating cognitive biases, 

thereby reducing resistance in sustainable innovation adoption decisions. Participants had to 
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select a rental car for a business trip and could choose between diesel or electric cars.  Priming 

and default rules were tested as digital nudges and only default rules were shown to be effective 

in mitigating biases and reducing resistance. However, the type of priming used in this study 

was a word puzzle, in which the sentence You usually use new and sustainable products could 

be discovered. This is a type of priming which has shown little to no effects (Weingarten et al., 

2016).  

In another study Strya et al (2017) studied the effect of nudges on the digital choice for 

an electric or fossil fuel car, again in an online rental car booking scenario. Once more, priming 

was tested, now in the form of a presented slogan. The results found were not significant, but 

authors suspect this could be the result of a small sample size (N=20). In this study a different 

type of priming was chosen, a more accurate scale of resistance was used a bigger sample size 

was collected to try to overcome the shortcomings in previous literature on digital nudging and 

resistance.  

However, more research is warranted. Both studies use ‘resistance’ in their title and 

theory, but actually measure the adoption decision of trial decision, making the combination of 

digital nudging and resistance even more innovative. Other than these studies, empirical 

evidence of the effectiveness of digital nudging is limited (Huang et al., 2021) and has primarily 

been conducted in offline contexts (Weimann et al., 2016).  

Resistance to innovations causes them to fail and leads to negative return on investment, 

threatening the long-term viability of companies (Heidenreich & Kraemer, 2015). Literature 

started to show that digital nudging is effective in promoting green behaviors (Berger et al., 

2022). It also has been recognized as a potentially effective strategy for reducing resistance to 

sustainable innovation and promoting adoption (Stryja and Satzger, 2019; Stryja et al., 2017). 

However, more research is warranted to prove the effectiveness of digital nudging in reducing 

resistance. Therefore, the first hypothesis posits: 

H1: Digital nudging, in the form of priming, has a positive effect on reducing resistance to 

sustainable innovations 

2.3. Complexity  

Little is known about the overall effectiveness of nudging and the conditions under which 

nudges work optimally (Mertens et al., 2022). A potential variable in explaining the relationship 

between (digital) nudging and resistance, is the complexity of the innovation. Innovation 
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complexity can be defined as the level of difficulty in understanding the innovation and the 

perceived ease of use (Rogers, 1983; Wang et al., 2018, Al-Rahmi et al., 2019). 

Innovations can be complex in two ways (Schlindwein & Ison, 2004). First, some 

explanations of complexity refer to the intrinsic property of a system or object, also known as 

descriptive complexity (Schlindwein & Ison, 2004). In this view, complexity can be objectively 

measured and explained by characteristics of the object or system. Other explanations of 

complexity are the result of the perception of a situation or object made by an observer. This is 

also called perceived complexity and can be defined as, in the context of innovations, the level 

of difficulty in understanding innovations and their perceived ease of use (Rogers, 1983; Wang 

et al., 2018, Al-Rahmi et al., 2019).   

The latter category of definitions of complexity, ‘perceived complexity’, has been used 

in innovation adaption studies and is therefore not a new concept. The diffusion of innovations 

theory (Rogers, 1995) considers technical complexity as an important antecedent to the 

adoption of innovation. However, (perceived) complexity has not been researched solely in the 

context of resistance (Mani & Chouk, 2018).  

Complexity can be of influence in determining how susceptible a person might be to 

nudging, influencing the underlying mechanism of nudging. This underlying mechanism is 

rooted in dual-process theories of cognition and information processing (Mertens et al., 2022). 

Dual-process theories posit that there are two distinct processing models available for cognitive 

tasks: a fast, automatic and non-conscious type 1 and a slow, controlled and conscious type 2 

(Banerjee & John, 2021). In literature there are different names for these two decision making 

processes, for example the central and peripheral route (Petty & Cacioppo, 1986), the 

systematic route and the heuristic route (Chaiken, 1980) or System 1 and System 2 thinking 

(Kahneman, 2011). In this thesis, the theory of Kahneman is used.  

People are bounded in their rationality and thus not always willing or capable to invest 

cognitive effort, so they often resort to System 1 thinking (Van Gestel et al., 2020). In this type 

of thinking a lot of cognitive shortcuts or ‘heuristics’ are used, which can lead to errors and 

biases (Monteiro et al., 2020). System 1 influences (fast) decision making in an automatic, 

uncontrollable and intuitive way (Khatri et al., 2018). This type of thinking creates an 

automated response without much conscious effort and channels the available information 

through a subconscious pattern recognition based on past experiences (Tay et al., 2016). In 
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contrast, System 2 is characterized by slower, deliberate, analytic thinking that requires greater 

cognitive effort (Kannengiesser & Gero, 2019).  

The idea of nudging is to befriend System 1 thinking, in order to help people make 

desirable decisions (Lin et al., 2017). Nudges work on the fast and automatic System 1 thinking, 

leaving the slow and reflective type 2 unengaged (Banerjee & John, 2021). This would suggest 

that nudging only works when thinking goes via System 1 (Löfgren & Nordblom, 2020). 

Consequently, knowing when someone will use System 1 thinking becomes increasingly 

important, since this determines the effectiveness of the digital nudge. 

Humans tend to choose System 1 to minimise cognitive demands and make decision on 

auto pilot (Kahneman, 2011; Bago & De Neys, 2018; Aven, 2018). However, sometimes 

System 1 is overridden by System 2, when the latter gets activated in situations with uncertainty 

or complexity (Tay et al., 2016). This can be explained by a lack of prior experience, no prior 

knowledge or pattern matching, causing there to be no heuristics in place to rely on (Khatri et 

al., 2018). Only after gaining experience, for example when learning to drive a car, or after 

simplifying, for example simplifying a math equation, System 1 can be activated (Khatri et al., 

2018; Schutten et al., 2017).  

The factor of complexity is important in studying the relationship between digital 

nudging and resistance. Research suggests that when something, for example the innovation, is 

complex, people are more likely to use System 2 thinking.  In this case nudging will be less 

effective, since it was established earlier that nudging works on System 1 thinking. When the 

innovation is rather simple, System 1 thinking is activated and the nudge will be more effective. 

Therefore, I posit: 

H2: The effect of digital nudging on reducing resistance is stronger for innovations low as 

compared to high in complexity  
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3. Methodology  
 

3.1. Research method 

Method of Choice  

To test the hypotheses mentioned in the previous chapter, an online experiment was conducted. 

The experiment takes place in an online environment in order to present a digital nudge. Other 

advantages of an online survey experiment include economic advantage, efficiency and a large 

reach (Van Selm & Jankowski, 2006).   

The hypothesis were tested by a 2-by-2 between-subjects factorial design, in which 

multiple independent variables are tested simultaneously. The independent variables are the 

digital nudge and the complexity of the innovation. Both are categorical variables, consisting 

of two categories. For the digital nudge variable, the categories consist out of applying a nudge 

or not. The variable of complexity consists of a low and high level. The dependent metric 

variable is resistance against sustainable innovations.  

 The decision for the 2-by-2 factorial design was made based on the nature of the 

independent variables. The digital nudge condition is per definition a categorical variable, in 

which the treatment is given or not. Complexity could also be metric, using a continuous scale. 

However, there are two reasons for an interval scale instead of a continuous one. First, authors 

often distinguish between two levels (high and low) of complexity in literature and this study 

follows this example (Tay et al., 2016). Secondly, consumers tend to choose options placed in 

the middle, also known as the center stage effect (Valenzuela & Raghubir, 2009). This would 

mean that persons are not likely to rate an innovation as very complex or very little complex, 

making it difficult to extract two distinguishable categories.  

Sampling  

The survey is shared among the adult Dutch population. There were no further specific 

demographic requirements for the sample. The URL to the survey was shared through different 

social media, establishing a wide reach. The usage of such methods leads to sampling based on 

non-probability, meaning that all units in the population have the same probability of inclusion 

(Vehovar et al., 2016). More specifically, convenience sampling was used. In this type of 

sampling the units at hand are chosen for the survey (Vehovar et al., 2016). For this type of 

research design, a sample of over 250 respondents is desirable.     
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3.2. Stimulus 

In order to conduct this survey, stimulus material was created. This material includes the digital 

nudge, the innovation and descriptions, presented in either high or low complexity.  

Digital Nudge 

As has been alluded to in the literature review, the chosen digital nudge in this study is priming. 

The chosen media was a video. To prevent issues regarding intellectual property and copyrights, 

a video made by Radboud University was chosen for this study. This way, permission for the 

use of the video was easier to acquire and would not cause any problems in the study.1 

 The digital nudge in this video consists of a video showing the consequences of plastic 

waste on nature. The video is 54 seconds long and starts off with images of the sea, filled with 

plastic waste. Underwater shots follow, showing the enormous of amounts of plastic packages 

floating in water. The harmful effects on animals can also be seen, with animals being trapped 

and dying. The video clearly shows plastic bottles as a great contributor of the waste, being 

featured around the 20 second mark. The video ends with a personal appeal, stating that the 

viewer is necessary and implicitly indicating the influence they can have.   

In the video, viewers are faced with the consequences of their plastic waste. The appeal 

in this video is based on fear; namely what happens with the planet if the handling of waste 

remains unchanged. Fear appeals and images of climate change are common in the media 

(O’Neill, 2017). These types of appeals have a strong potential to increase the perceived 

importance of the issue (Hart & Feldman, 2016). However, fear appeals are, according to the 

extended parallel process model (EDPM) (Witte & Allen, 2000) only effective when there is 

perceived threat and perceived efficacy. The message must provide some form of solution or 

empowerment for recipients to change behavior (Li & Huang, 2020), providing a fear and hope 

dynamic (Nabi & Myrick, 2019; Nabi et al., 2018). In this case, a viewer might get distressed 

from watching the polluted ocean but feels hopeful and empowered by the idea that there is a 

solution in the form of an innovation.  

Since the aim of this research is to find the effect video nudges can have on reducing 

resistance, compared to the baseline condition of presenting products without this nudge, the 

decision was made to show the control group no video. This decision has also been made in 

 
1 Radboud University has given permission to use the video on April 13, 2023. 
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other studies concerning nudges, for example Franzen and Mader (2020), in which nature 

videos were also used as a nudge. Furthermore, this decision is in line with our managerial 

implication and mimics ‘real life’ conditions, in which no nudge is presented either. Lastly, it 

would be difficult to exclude a nudging effect from another video.  

Innovation and its description  

The innovation used in this study is a product called Ooho by the company Notpla. Ooho is an 

edible bubble designed to replace single-use plastic packaging for liquids. The edible bubbles 

can be swallowed whole to consume liquids and might be especially convenient at events. The 

Ooho is a 100% plastic free, vegan and naturally biodegradable sustainable product that leaves 

no environmental trace (Notpla, n.d.). With this product, Notpla aims to eliminate plastic paste 

(Wehner & Hachey, 2022). The innovation is a solution to the issues presented in the priming 

video. It can substitute plastic bottles, thereby reducing plastic waste. The participants were 

provided with a photo of the innovation, accompanied with a product description. The product 

description is manipulated in complexity, either high or low. Both the photo and the product 

descriptions can be found in Appendix 3. 

3.3. Procedure 

Pre-test  

Before conducting the digital survey, the survey experiment was pre-tested to eliminate possible 

mistakes, misinterpretations or other unforeseen errors. The pre-test focuses on whether the 

innovation is correctly interpreted, whether the manipulation of complexity is effective and 

whether the subject of the video is understood correctly. A group of around 20 participants was 

invited to participate in the pre-test, with 12 participants fully finishing the survey. These 

participants were not involved in the final experiment.  

Results of the pre-test showed that the manipulation of complexity seems to be 

successful. Only three participants judged the innovation not to be complex, when they were 

provided with the complex product description. Therefore, an attempt was made to make the 

two product descriptions even more complex or simple, using the feedback that was given by 

participants. Lastly, an attention check was included and a timer was added to the video. These 

measures ensured that the participants paid attention to the survey and video.  

 

Online Experiment 
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After implementing the feedback given by participants in the pre-test, the survey 

experiment was finalized and distributed. Participants were invited to the survey through an 

URL link to the platform of Qualtrics. The survey starts with an introduction, introducing the 

topic and information about data protection. Participants were randomly assigned one of the 

four groups based on the two conditions (no nudge vs nudge and low complexity vs high 

complexity). Participants in the nudge condition saw the video about plastic waste, the control 

group did not see a video. Then an image of the innovation and either a highly or lowly complex 

innovation description followed.   

 In the next part, participants are asked to answer questions regarding resistance towards 

the Ooho water ball. Then, participants were asked to fill in questions about perceived 

complexity, serving as a manipulation check. Lastly, participants are asked to provide 

information about their gender, age and educational level. After filling out these questions, 

participants are thanked for their cooperation and time. The complete survey can be found in 

Appendix 4.  

3.4. Key concepts and measurement 

Resistance 

Literature already showed the many dimensions of resistance, resulting in multiple ways of 

operationalization. In this study an overarching scale of resistance was used, covering the 

emotional, cognitive and behavioral aspects of resistance, also known from psychology 

research (Knowles & Riner, 2007, Ngafeeson & Manga, 2021). Since there is no optimal scale 

at this moment in time, prior research was used to assemble a scale. Items were adjusted for 

this study’s purpose. The items belonging to the dimensions can be found in table 1. 

The specific items originated from research done by master students of Radboud 

University (Bos, 2022; Cervantes, 2022; Gommans, 2022; Kuijsten, 2022; Langhout, 2022; 

Rumengan, 2022; Spaan, 2022; Van Nijnatten, 2022; Van Velsen, 2022) and literature (De 

Castro et al.; Ngafeeson & Manga, 2021; Ram, 1989). Not all items of the studies were used 

and alterations have been made. For example, one item of the dimension of cognitive resistance, 

caused problems in the convergent validity in the study’s done by Bos, Gommans, Spaan and 

Van Velsen (2022) and was therefore not used in this study. From the research done by 

Cervantes, Kuijsten, Langhout, Rumengan and Van Nijnatten (2022) only items measuring 

behavioral resistance were used, since they experienced cross loadings on the other two 
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constructs. Their original item ‘I will hinder the consumption of meat substitutes’, was changed 

into a more specific behavior related to hindering, namely the discouragement of the product.  

Some other items derived from literature were added to the list, for example those 

proven valid and reliable by Ram (1989). Lastly, some items from the work of De Castro et al. 

(2019) were included to the cognitive and emotional dimension. An overview of the 

operationalization of resistance can be found in Appendix 1.  
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Complexity 

Complexity is manipulated in this study by providing different innovation descriptions, thus via 

the text accompanying the picture of the innovation. Research has shown that perception, like 

perceived complexity, can be influenced by text (Machiels & Karnal, 2016; Fenko et al., 2018). 

There are two main approaches to understanding the understandability and complexity of any 

text: the use of readability formulas and the examination of the used vocabulary (Sharon & 

Baram-Tsabari, 2013).   

Linguistic theories suggest different models and formulas for measuring the complexity 

of a text, for example the Flesch-Kincaid formula (Kincaid et al., 1975), the Fog formula 

(Gunning, 1968) or the SMOG formula (McLaughlin, 1969). The readability formulas use 

slightly different criteria to establish complexity of a text, but all include things like the average 

number of words per sentence, number of syllables per word and number of sentences (Wang 

et al., 2013).  

Secondly, other than the structure of a text, the content is also important. A text is 

perceived as complex when it uses unnecessarily complex and lengthy words and is full of 

technical jargon (Bischof & Senninger, 2018).  Jargon refers to specialized, technical 

vocabulary terms and impair people’s ability to easily process the information and therefore 

increases complexity (Bullock et al., 2019; Sharon & Baram-Tsabari, 2013). 

The outcome of an online readability test, using the Flesch-Kincaid formula, and the 

difficulty of the vocabulary used, together form the overall understandability and complexity 

of the text in this study (Sharon & Baram-Tsabari, 2013). The highly and lowly complex texts 

both contain the same message but differ in the difficulty of the vocabulary and structure of the 

text. 

To assess whether the complex description is really perceived as highly complex, a pre-

test and manipulation check is performed. In this study, participants can rate the perceived 

complexity, using a metric scale. Scales of perceived complexity are often based on the works 

of Rogers (1995) regarding innovation adoption (Moore & Benbasat, 1991). Many 

operationalizations exist, for example the scale used by Wang et al. (2018). The items of this 

scale proved to have high factor loadings, no cross-loadings, and has been proven valid and 

reliable in another study (Su et al., 2022).  
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Two items were adapted in such way they reflected complexity of the product itself, 

instead of the use of the product. One item was left untouched to measure whether the 

innovation was perceived complex in its use. The adapted items can be found it table 2. Also, 

one new item (PC2) was included, aiming directly at the understanding of the workings of the 

innovation. An overview of the operationalization can be found in Appendix 2. 

 

3.5. Data analysis 

The data analysis consists of two parts. First, a pre-test was performed, to see whether the 

complex test was actually perceived as complex versus the non-complex text and whether 

participants understood the questionnaire. The feedback provided in this pre-test was 

consequently used for an adaptation of the survey.  

The data collected from the final, revised version of the survey was examined. First, the 

data was examined and prepared. When no issues remained, all reversed items were recoded. 

Then a reliability analysis was performed to evaluate the reliability of this scale. An 

independent sample t-test followed, to check whether the complexity manipulation successfully 

altered the perceptions of respondents.  

Secondly, the main statistical test was performed. Because of the two categorical 

independent variables and the one metric dependent variable, a factorial or two-way ANOVA 

and an independent sample t-test are the most suitable statistical tests (Field, 2018). Lastly, a 

factor analysis and a MANOVA is conducted to gain insights into the dimensions of resistance.  
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3.6. Research ethics  

The research ethics were warranted in several ways. First, the participants were informed about 

the aim of the survey and their participation before starting it. Only a generalized explanation 

about the aim of the survey was given, since the explanation should not influence the answers. 

Secondly, they were notified about the estimated duration of the survey. Third, the participants 

were informed of their right to withdraw from the study at any point in time. Fourth, anonymity 

was guaranteed and participants were not asked to leave identifying information. Fifth, data 

will not be used for any other purpose than this study. Lastly, after finishing the survey, 

participants were given contact information of the researchers in case they had any questions 

or remarks. Participants using the platforms Surveyswap or SurveyCircle were only redirected 

to the URL of Qualtrics and therefore received the same treatment as participants using the 

direct link.   

Insofar the ethics regarding the chosen method. The tool used in the study, namely 

nudging, has caused a rich ethical debate, with most worries revolving around autonomy and 

manipulation (Schmidt & Engelen, 2020). After reviewing the arguments from both sides, 

nudging was deemed ethical in this study for several reasons. First of all, autonomy is not 

violated since nudges respect the freedom of choice (Schmidt & Engelen, 2020). This argument 

is often counteracted by the subconscious nature of nudges (Rebonato, 2014). However, people 

are unconsciously nudged to decisions all the time, since there is no neutral way of framing 

options (Sunstein, 2015). Lastly, nudges are used to promote objectively ‘better’ behavior, like 

healthy eating or more sustainable practices (Schmidt & Engelen, 2020). The end can justify 

the means in these cases.  
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4. Results    
4.1. Examination of the Sample 

At first the data was closely examined to assess invalid cases and to further prepare the data. 

Some respondents were excluded from the survey for several reasons. The survey was sent to 

respondents above 18 years old, but since further sharing was encouraged, underage participants 

could have been invited by third parties. As a result, one underage participant has been excluded 

from the survey.  

Furthermore, in the surveys distributed among survey platforms, like SurveySwap and 

SurveyCircle, an attention check was included to ensure careful reading of the survey. Nine 

participants answered not according to the instruction, leading to a suspicion of inattentive 

reading and were therefore excluded from the survey. Less than half completed surveys formed 

another reason for deletion, resulting in the exclusion of 81 respondents. Lastly, three 

respondents, who chose not to agree to the terms of the survey, were excluded. Another step of 

the data preparation was reverse coding some of the items. Items ER2, ER4, CR5, BR4, BR5 

and PC2 were reverse coded.  

Applying these criteria yielded a final sample of N=278 respondents (62.9% female), of 

which 65.1% of respondents fell in the age group 18-25 years, 10.8% in the group 26-35 years, 

5.4% in the group 36-45 years, 7.2% in the group 46-55 years, 10.4% in the group 56-65 years, 

0.4% in the group 66-75 years and .7% in the group of 75+ years. Regarding highest educational 

level, 0.4% of respondents finished elementary school, 14.1% high school, 17.4% MBO, 27.9% 

an HBO Bachelor, 4% an HBO Masters, 23.7% a WO Bachelor and 12.2% an WO Masters.). 

Lastly, 28 participants used the platform SurveyCircle, 79 participants used the platform 

SurveySwap and 171 participants used the anonymous link.  

4.2. Analysis of Variance  

Reliability 

First, the reliability for the variables was checked. The Cronbach’s Alpha of the overall 

resistance scale is .878, which exceeds the threshold of .7 (Hair et al., 2019). Deleting items 

would only lead to a slight increase in reliability and was therefore refrained upon. The 

Cronbach’s Alpha of the perceived complexity is also acceptable with a score of .724. All the 

items of the scales were retained in the analysis. The average score on the items of the three 

dimensions formed resistance, the average score on the perceived complexity items formed 

perceived complexity.  
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Manipulation Check  

A manipulation check was conducted to check whether the innovation was indeed perceived as 

complex or as non-complex. An independent samples t-test showed there is a significant 

difference in the score on perceived complexity for the complex innovation description 

(M=3.06, SD= .72) versus the non-complex innovation description (M=2.63, SD=.76), between 

conditions t(276) = -4.824, p <.001. In conclusion, the innovation with the complex description 

was perceived as significantly more complex than the innovation with the non-complex 

description. Results of the manipulation check can be found in Appendix 5.   

Assumptions 

Before conducting the two-way ANOVA and t-test, assumptions were tested. The metric 

dependent variable must be normally distributed (Hair et al., 2019). This was confirmed to be 

the case by looking at the skewness and kurtosis values, which ranged between -3 and +3, 

suggesting a normal distribution. This assumption was confirmed by looking at the histogram. 

Both the table and the graph can be found in Appendix 6.  

Secondly, homogeneity of variances is presumed. This assumption can be assessed using 

Levene’s test of equality of error variances. This test proved be significant, indicating 

heterogeneity of variances (F(1, 276) = 5.338, p < .05). The data was more closely examined, 

since Levene’s test tends to become significant in larger sample sizes (Field, 2018). The 

variance ratio was calculated for the groups of variables nudging and complexity. The variance 

ratio turned out to be 1.31 (0.358/0.259) for nudging and 1.30 (0.357/0.274) for complexity, 

both indicating almost equal variances (Field, 2018). Therefore, the assumption has been met.  

Then, the sample size for each condition must be larger than 30 respondents for each 

condition (Hair et al., 2019). This assumption was met as 67 respondents were in the no 

nudge/low complexity condition, 74 respondents were in the no nudge/high complexity 

condition, 75 respondents were in the nudge/low complexity condition and 62 respondents were 

in the nudge/high complexity condition. Since all cell sizes are approximately equal and all 

above 30 respondents, a balanced design is achieved (Hair et al., 2019).  

Analysis of Variance 

An independent samples t-test and a two-way ANOVA was performed to test the proposed 

hypothesis.  



21 
 

H1: Digital nudging, in the form of priming, has a positive effect on reducing resistance to 

sustainable innovations 

The first hypothesis tests whether nudging is effective in reducing resistance against 

sustainable innovations. For this, an independent samples t-test was performed, of which the 

results are presented in Appendix 7. The analysis showed a main effect of nudging on resistance 

t(276) = 3,640, p < .01. This result indicates that nudging is indeed effective in reducing 

resistance. The Cohen’s D of .437 suggests the effect is between small and moderate in size 

(Lakens, 2013). From these results can be concluded that nudging is an effective strategy in 

reducing resistance against sustainable innovations and therefore hypothesis 1 can be accepted.  

H2: The effect of digital nudging on reducing resistance is stronger for innovations low as 

compared to high in complexity  

The second hypothesis tests whether complexity influences the effectiveness of nudging. 

A two-way ANOVA was used to test this hypothesis, see Appendix 8. Results still show a 

significant effect of nudging on reducing resistance (F(1,274) = 11.956, p < .01, ηp2 = .042). 

Remarkably, complexity itself also has a marginally significant effect on resistance, albeit a bit 

smaller in size (F(1,274) = 7.355, p = .07, ηp2 = .026). Consumers experience more resistance 

towards highly complex innovations (M=2.63, SD=.60) versus lowly complex innovations 

(M=2.43, SD=.52) While not being part of the hypothesized relationships, it is an interesting 

finding.  

No significant interaction effect could be found in the data derived from this study 

(F(1,274) = .277, p = .599). In consequence, hypothesis 2 cannot be accepted. Complexity does 

not significantly alter the effectiveness of the nudge in reducing resistance.  

4.3. Additional: Multivariate Analysis of Variance 

An additional analysis was performed to see the differences of the effects of nudging and 

complexity for the different dimensions of resistance. Albeit not part of the hypothesized 

relationships, it could provide more insights into interpretation of the results and a potential 

direction for future research.  

Factor Analysis  

To check the validity and reliability of the scales of the dimensions, a confirmatory factor 

analysis, principal axis factoring with oblimin rotation was conducted. The extraction method 

of principal axis factoring is most appropriate since the primary objective is to identify latent 



22 
 

dimensions or constructs (Hair et al., 2019). Oblimin rotation was chosen because of correlation 

higher than .30 between factors (Hair et al., 2019) In total, 15 items were analysed and expected 

to load on three different constructs, namely emotional resistance (5 items), cognitive resistance 

(5 items), behavioral resistance (5 items). 

 When starting the factor analysis, the Kaiser-Meyer-Olkin measure disclosed a sampling 

adequacy of .890, which exceeds the minimum of .50 (Field, 2017). The Bartlett’s test of 

sphericity was significant (χ2 (105) = 2196.43, p < .001). Both measures indicate an adequate 

sample and allows for further testing (Field, 2017; Hair et al., 2018). 

After analysing the rotated pattern matrix, some issues arose. Two items of the dimension 

of emotional resistance, loaded on a different factor than the other three items. Therefore, the 

items ER2 and ER4 were deleted consecutively. Secondly, two items of the dimension of 

cognitive resistance (CR4 and CR5), loaded on a different factors than the other items of the 

same dimension and were excluded from the analysis. As a result, three factors remained and 

no cross loadings were found, generating a desirable simple structure (Hair et al., 2019). In 

total, 67.64% of variance is explained. The rotated matrix can be found in Appendix 9. The 

average score on the items formed the dimensions of resistance.  

Scale Reliability 

Moreover, additional reliability tests were conducted to examine the reliability of the items for 

the individual scales of the dimensions. The Cronbach’s Alpha of each construct improved after 

conducting the factor analysis. All but one construct, cognitive resistance, obtained above the 

acceptable value of .7. Cognitive resistance has a questionable reliability, but no improvements 

could be made by deleting more items. Therefore, the analysis was continued while keeping 

this in mind.  

 



23 
 

Assumptions 

Most assumptions were checked for the first analysis of ANOVA, but two assumptions are 

unique to MANOVA. First off all, there should be homogeneity of variance-covariance 

matrices. The Box’s Test of Equality of Covariance Matrices was not significant (F(18) = 1.408, 

p = .116), indicating homogeneity. Secondly, the dependent variables should not be too 

correlated, since multicollinearity can muddle the results. The highest correlation found 

between dependent variables is .7, which is lower than the critical value of r = .9 (Tabachnick 

& Fidell, 2012). It can be concluded that the assumptions are met.  

Multivariate analysis of variance 

The analysis was performed using a MANOVA, with the average scores on emotional, 

behavioral and cognitive as the dependent variables, of which the exact outcome can be found 

in Appendix 10. Results show a significant effect of nudging on reducing all dimensions of 

resistance, namely emotional resistance (F(1,274) = 5.628, p < .05, ηp2 = .020), behavioral 

resistance (F(1,274) = 7.452, p < .01, ηp2 = .026) and cognitive resistance (F(1,274) = 3.969, p 

< .05, ηp2 = .014).  

The effect of complexity did proof to be different for the dimensions. Complexity does 

have a significant effect on reducing emotional (F(1,274) = 4.605, p < .05, ηp2 = .017) and 

behavioral resistance (F(1,274) = 6.270, p < .05, ηp2 = .022). Interestingly, it does not have a 

significant effect on reducing cognitive resistance (F(1,274) = .242, p = .623). Lastly, the 

interaction effect of complexity and nudging did not prove to be significant and remained 

insignificant when using the individual dimensions of resistance (ER = F(1,274) = .421, p = 

.517, CR = F(1,274) = .726, p = .395, BR = F(1,274) = .079, p = .778). These and previously 

mentioned results will be examined further in the discussion.   
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5. Discussion 
5.1. Summary 
In a world where the adoption of sustainable innovations is becoming increasingly important, 

relatively little research is aimed towards reducing resistance of consumers towards these 

innovations (Heidenreich & Spieth, 2013). Instead, researchers seemed to focus on adoption of 

innovations (Talke & Heidenreich, 2013), which is not the absolute obverse of resistance to 

innovations (Kleijnen et al., 2009). However, over the last couple of years innovation resistance 

research is rapidly gaining prominence (Huang et al., 2021). One subdomain of this branch of 

research is the development of strategies in order to reduce resistance towards innovation. A 

technique called ‘nudging’ is one such strategy, aiming to (subconsciously) influence decision 

making of individuals (Thaler & Sunstein, 2008).  

Over the last couple of years, given the rise of the e-commerce and the growing number 

of decisions being made online, nudging has been introduced to and used in a digital 

environment (Benartzi & Lehrer, 2015). This specific use of nudging is also known as digital 

nudging: nudges in the user-interface design to guide in a digital choice environment (Weimann 

et al., 2016). Digital nudging has not often been researched as an effective strategy in reducing 

resistance to innovation. Therefore, the effectiveness of a digital nudge in the context of 

resistance was central to this study. In addition, a boundary condition was included to answer 

to the call in literature to further contextualize the potential effect. This led to the following 

research question:  

What is the effect of digital nudging on reducing resistance to sustainable innovations and 

how does the effect vary for different levels of complexity?  

The results gathered from this study support the effectiveness of nudging. The data 

showed that nudged respondents experienced significantly less resistance to the presented 

innovation than respondents who did not receive a nudge. This meant an acceptance of the first 

hypothesis, which presumed that nudging would have a reducing effect on resistance. The 

reducing effect was small to medium in size and provides further evidence to the claim that 

digital nudging, more specifically priming, can indeed help lower resistance to (sustainable) 

innovations.  

The second part of the research question regards a boundary condition of this effect. It 

was hypothesized that nudging would be more effective for innovations low in complexity. 

When something is low in complexity and easier to understand, ‘System 1’ thinking is used 
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(Tay et al., 2016), the same type of thinking on which the concept of nudging works (Löfgren 

& Nordblom, 2020). Unfortunately, this theory did not reflect significantly in the results of this 

study. Therefore, the second hypothesis, which hypothesized the interaction effect, could not 

be accepted. Apparently, the effectiveness of the nudge does not vary for different levels of 

complexity, meaning it can be used as an effective strategy for innovations scoring high and 

low in complexity. 

Finally, there was an unhypothesized significant result, namely the effect of complexity 

on resistance. When an innovation is perceived as more complex, it evokes more resistance 

towards it. So, while the effectiveness of nudging might not significantly differ for different 

levels of complexity, nudging does seem to be more necessary in situations with highly complex 

innovations, due to the complexity barrier.  

5.2. Theoretical implications 
This current study contributes to the literature in several ways. First of all, this research attempts 

to build onto the sparse literature that exists covering the topic of digital nudging and resistance. 

The articles of Stryja et al. (2017) and Stryja & Satzger (2019) were fundamental in the 

theoretical substantiation of this thesis. Both articles examined digital nudges in the context of 

resistance to innovations and found digital nudging to be an effective measure in reducing 

resistance. However, in both studies priming was seen as one of the least effective digital 

nudges to be used for this purpose, even rendered insignificant.  

 This current study contradicts these findings, supporting the effectiveness of priming as 

a digital nudge used to reduce resistance. Potential explanation of this result could be the 

different versions of priming applied. In previous research, priming took the shape of a slogan 

(Stryja et al., 2017) or a word puzzle (Stryja & Satzger, 2019). In this study, the priming 

consisted out of participants being shown a video. Videotaped primes could be more effective 

as semantic primes because of their convincing nature, as prior research suggests (Dennis et al., 

2020; Roehrich & Goldman, 1995). Secondly, in the article of Stryja et al. (2017) the authors 

admitted that the low sample size (n=20) possibly caused the effect to be insignificant. For these 

reasons and based on the findings of this study, digital nudges in the form of priming should 

not be discounted due to inefficiency but can indeed bring about positive effects in reducing 

resistance.  

 Secondly, the role of complexity in relation to innovation resistance is further clarified. 

This study proved it not to be an influential condition in the relationship between digital 
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nudging and resistance, but instead a cause for resistance. This is in line with research done by 

Rogers (2003), which identified complexity as a resistance barrier. Apparently, more complex 

innovations receive more resistance. Interestingly, when complexity was tested in combination 

with the individual dimensions, there was no significant effect of complexity on cognitive 

resistance. This finding is surprising, seeing that cognitive thinking is mostly activated when 

faced with complex situations (Tay et al., 2016). Perhaps heightened complexity causes more 

careful processing of the innovation and its benefits and therefore less (cognitive) resistance 

towards it. However, while interpreting these results, the disruptive effect of the somewhat 

unreliable scale of cognitive resistance must be taken into account. This could influence the 

given results and the significance levels.  

 Third, this study aimed to further develop the scales of emotional, cognitive and 

behavioral resistance. These three dimensions are frequently used in psychological behavioral 

research but have yet to be developed and tested thoroughly for the concept of resistance to 

innovation (Knowles & Riner, 2007). A combined approach was used to form scales of the 

three dimensions, adopting items from three studies (Ram, 1989; De Castro et al., 2019; 

Ngafeeson & Manga, 2021) and five theses (Cervantes, 2022; Kuijsten, 2022; Langhout, 2022; 

Rumengan, 2022; Van Nijnatten, 2022). The objective of this combined approach was to create 

a scale that covers all three dimensions.  

This objective seems to be attained when looking at the scale of behavioral resistance. 

All items loaded significantly on the concept and the Cronbach’s alpha of .859 is more than 

sufficient (Hair et al., 2019). However, cognitive and emotional resistance proved to be more 

challenging. For the scale of emotional resistance, all positively formulated items, regarding 

happiness and enthusiasm, had to be removed in the factor analysis. Perhaps emotional and 

mood research provides an explanation for this phenomenon. Costa and McCrae (1980) 

developed a concept called ‘positive affectivity-negative affectivity’ and found that positive 

affectivity is not the reverse of negative affectivity. A human being is not a pendulum, moving 

between opposite feelings, but can experience both at the same time (Russel & Carroll, 1999). 

This can cause items, which are assumed to be negatively correlated because of their opposite 

character, to be statistically independent form one another (Hinz et al., 2007).  

In the cognitive resistance scale, two items caused problems. The first one called ‘I 

would obtain more information before buying’ did not load significantly on the construct. This 

could be caused by the item also loading on the behavioral construct. The second item was 
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adjusted quite a bit to fit this study. Perhaps this caused the item to not load significantly. These 

and previously mentioned problems in the scale might have influenced the results of this study.  

5.3. Limitations and directions for future research 
While this study shows promising results and provides direction for future research, some 

limitations should be considered. Firstly, the manipulation itself should be considered. In this 

study, complexity was manipulated via the product description and not via changing the actual 

innovation. It was confirmed that product descriptions can change perception of complexity. 

This is in line with other studies, in which they also used descriptions to manipulate the 

perceived healthiness of food (Provencher et al., 2009), perceived trust (Zhang et al., 2020), 

perceived quality (McCall & Lynn, 2008) and perceived risk (Baker et al., 2016). The 

manipulation check showed the manipulation to be effective, proving that descriptions can 

change perception. Yet, in future research it might be valuable to test multiple innovations, 

possibly ranging in complexity. This also eliminates the influence of a specific innovation on 

the attributed effects.  

 The second limitation refers to the problems related to the scales of dimensions of 

resistance, as mentioned previously. The results of this study could be more valid and reliable 

if the scales are improved upon. Especially emotional and cognitive resistance could benefit 

from more research focused on scale building. Future research could identify more accurate 

items belonging to the dimensions, while keeping the results of this study in mind. For example, 

positively formulated emotional items could be replaced by negatively formulated items.  

 Third, since this study only investigates the effects of the digital nudge of priming, it 

seems premature to generalize these results to the entire concept of digital nudging. There are 

numerous types of digital nudges, for example defaults, feedback and framing (Berger et al., 

2022). Future research could investigate other types of digital nudges and explore the 

differences between them. A variation of strength can also be considered. Perhaps, another 

strategy could work even better with high complex innovations. This is especially relevant 

because of the higher degree of resistance experienced with highly complex innovations.  

Next, this research has been conducted in a context of sustainability. The theory behind 

the effectiveness of this nudge, namely the ‘problem-solution’ or ‘fear-hope’ structure has only 

been tested in the setting of sustainability, more specifically plastic wastage. One can assume 

that the digital nudge in this format can also work for other sustainable issues, since these follow 

the same principles for another closely related problem. Whether this strategy is effective in 
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non-sustainable settings, remains to be seen. Crucial is the ‘problem-solution’ and ‘fear-hope’ 

dynamic. As long as the priorly presented issue is fear-inducing and the following solution 

empowering, it could work in similar ways. More research is necessary to confirm this 

suspicion. 

Lastly, the results of the study can only be generalized to the researched population. The 

population of this study might not represent the general population, since more than 65% of 

participants belongs to the age group of 18-25 years old. Perhaps younger people maintain 

different attitudes towards innovation than older people, react differently on video nudges or 

are more environmentally conscious. Other than age, future research could also focus on a 

variety in nationality. In this study only Dutch participants were invited, but it could be 

interesting to examine cultural differences between reactions to innovations.  Future research 

can try to gather respondents of all age ranges and other nationalities.  

5.4. Practical implications 
This study answers to the call for more research about strategies to overcome resistance to 

innovation (Huang et al., 2021). The main takeaway for marketeers is that digital nudges are 

indeed an effective strategy to lower resistance to innovations in online environments. This 

could be done by a digital priming nudge. Managers can use this finding in multiple ways. First 

off, they could incorporate it in the digital environment of their companies. The nudge does not 

have to be featured as prominently as given in the survey, but could be more discrete and 

subconscious. Examples are images or video’s shown in the background of the website. 

Secondly, companies could use the nudges in their communication and advertising. Examples 

include showing the nudge in a television advertisement or using videos or images in their social 

media posts. Lastly, companies could try to link their innovations to other parties advocating 

the environmental interests the innovation is providing a solution for. For example, 

collaborating with parties that advocate for the (environmental) interests the innovation is 

providing a solution for or using algorithms to show advertisements of the innovation after 

online content regarding the linked environmental issue.  

 Regarding the content of the nudge, it should contain some sort of ‘problem-solution’ 

or ‘fear-hope’ structure (Nabi & Myrick, 2019; Nabi et al., 2018). This is derived from the 

theory behind the effectiveness of the nudge. First, a perceived threat should be shown, for 

example consequences of climate change. Then some form of solution should be shown to 

empower persons to change their behaviour (Li & Huang, 2020). Applied to this context, the 

innovation should somehow help prevent or solve the issue shown beforehand.  
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 It can be concluded that marketeers can use the strategy of digital nudging for reducing 

resistance to sustainable innovations. The second outcome relevant for marketeers is the role of 

complexity. Complexity in innovation seems to raise resistance towards it. This indicates the 

necessity of strategies to reduce the resistance in cases of innovations perceived as highly 

complex. Strategies, like digital nudges, could be deployed to assist in reaching this goal. Other 

than using such strategies, marketeers should be aware of the influence of presentation of an 

innovation. Presenting an innovation as (unnecessarily) complex could cause consumers to 

experience more resistance. Using simple, concise and clear language to describe the innovation 

is recommended.  

5.5. Concluding statement  
This study aimed to reach two goals. The main goal was to study the effectiveness of digital 

nudging in reducing resistance. From the obtained results can be concluded that digital nudging 

is indeed an effective strategy in reducing resistance. The second goal, namely identifying 

boundary conditions under which this effect functions, remains an opportunity for future 

research. The chosen condition of complexity did not seem to be an influential boundary 

condition. Lastly, the study aimed to help further develop scales for the three dimensions of 

resistance. Our research suggests more attention should be devoted to the development of these 

scales, especially for the dimensions of emotional and cognitive resistance. These achievements 

help towards gaining more knowledge about reducing resistance to sustainable innovation, 

using strategies like nudging, or prevent it where possible, for example in cases of complexity, 

which is, given the global climate crisis, of the utmost importance.    
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Appendices 
 

Appendix 1 : Operationalisation of resistance  

Construct Definition Original 
items 

Adapted 
item 

Translated 
item 

Source  

Emotional 
Resistance 

The 
(negative) 
emotions 
that are 
brought up 
when 
presented 
with a new 
innovation. 

I felt 
frustrated 
about how 
the new 
EHR system 
works 

I feel 
frustration 
towards the 
Ohoo water 
bubble 

De Ohoo water 
bubbel roept 
irritatie bij me 
op   

Ngafeeson 
& Manga, 
2021 

I was 
irritated by 
the way the 
new HER 
system 
restricts my 
pattern of 
work 

I feel 
irritation 
when I think 
of the Ohoo 
water bubble 

De Ohoo water 
bubbel roept 
frustratie bij me 
op  

Ngafeeson 
& Manga, 
2021 

I was 
stressed by 
the change 
brought by 
the new 
EHR system 

I feel stress 
when I think 
of the Ohoo 
water bubble 

De Ohoo water 
bubbel roept 
stress bij me op 

Ngafeeson 
& Manga, 
2021 

I saw _____ 
and it did 
not excite 
me at all 

I feel 
excitement 
when I think 
of the Ohoo 
water bubble 

De Ohoo water 
bubbel maakt 
me enthousiast  

De Castro 
et al., 2019 

The 
possibility of 
purchasing 
_____ 
makes me 
happy  

The 
possibility of 
purchasing 
the Ohoo 
water bubble 
makes me 
happy 

Het idee van de 
Ohoo water 
bubble maakt 
me blij 

De Castro 
et al., 2019 

Behavioral 
Resistance  

The 
observable 
tendency to 
react of 
behave a 
certain way 
towards an 
innovation.  

I cannot be 
bothered to 
think about 
switching to 
another 
service 
provider 

I would not 
switch to the 
Ohoo water 
bubble 

Ik zou niet 
overstappen op 
de Ohoo Water 
bubbel 

Ngafeeson 
& Manga, 
2021 

I tried as 
much as 
possible to 
avoid some 

I would try as 
much as 
possible to 
avoid the 

Ik zou proberen 
de Ohoo bubbel 
te vermijden  

Ngafeeson 
& Manga, 
2021 
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aspects of 
the new 
HER system  

Ohoo water 
bubble 

I will try out 
this product 

I will try out 
the Ohoo 
water bubble 

Ik zou de Ohoo 
water bubbel 
uitproberen 

Ram, 1989 

How likely 
do you feel 
it is that you 
would 
purchase this 
product?  

I would 
purchase the 
Ohoo water 
bubble 

Ik zou de Ohoo 
water bubbel 
kopen 

Ngafeeson 
& Manga, 
2021 

I will hinder 
the 
consumption 
of meat 
substitutes 

I would 
discourage 
others to use 
the Ohoo 
water bubble  

Ik zou de Ohoo 
Water bubbel 
afraden aan 
anderen 

Cervantes, 
2022; 
Kuijsten, 
2022; 
Langhout, 
2022; 
Rumengan, 
2022; Van 
Nijnatten, 
2022 

Cognitive 
resistance  

The non-
rational and 
negatively 
biased 
evaluation 
of an 
innovation.  

It may not 
perform as 
well as a 
regular 
aspirin 

I am not sure 
that the Ohoo 
water bubble 
will perform 
as described 

Ik twijfel of de 
Ohoo water echt 
werkt 

Ram, 1989 

I saw several 
weaknesses 
with the new 
EHR system  

I see several 
disadvantages 
regarding the 
Ohoo water 
bubble  

Ik zie 
verschillende 
tekortkomingen 
met betrekking 
tot de Ohoo 
water bubbel  

Ngafeeson 
& Manga, 
2021 

I was critical 
about the 
new EHR 
system 

I am critical 
about the 
Ohoo water 
bubble 

Ik ben kritisch 
over de Ohoo 
water bubbel 

Ngafeeson 
& Manga, 
2021 

I will obtain 
more 
information 
about this 
product 
before using 
it 

I will obtain 
more 
information 
before buying 
the Ohoo 
water bubble  

Ik zou meer 
informatie over 
de Ohoo water 
bubbel 
verkrijgen 
voordat ik het 
aanschaf 

Ram, 1989 

Using this 
product is 
completely 
compatible 
with my 
needs 

The Ohoo 
water bubble 
is compatible 
with my 
beliefs 

De Ohoo water 
bubbel past bij 
mijn 
overtuigingen 

De Castro 
et al., 2019 
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Appendix 2 : Operationalisation of perceived complexity 

 

Construct Definition Original 
items 

Adapted 
item 

Translated 
item 

Source  

Perceived 
complexity  

Level of 
difficulty in 
understanding 
the 
innovations 
and their ease 
of use  
(Al Rahmi et 
al., 2019) 

Using APS 
to self-
collect my 
parcels 
would be 
difficult 

Using the 
Ohoo water 
bubble to 
drink would 
be difficult 

Het is 
moeilijk de 
Ohoo water 
bubbel te 
begrijpen 

Wang et al., 
2018 

  Ik snap hoe 
de Ohoo 
water bubbel 
werkt  

 

I believe 
APS would 
be 
cumbersome 
to use  

I believe that 
the Ohoo 
water bubble 
would be 
cumbersome 
to use 

Ik geloof dat 
het 
gebruiken 
van de Ohoo 
water bubbel 
lastig is 

Wang et al., 
2018 

Using APS 
to self-
collect my 
parcels 
would 
require a lot 
of efforts  

Using the 
Ohoo water 
bubble to 
drink would 
require a lot 
of efforts 

Het kost 
mentale 
energie om 
de Ohoo 
water bubbel 
te bevatten 

Wang et al., 
2018 
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Appendix 3 : Picture and Complex and Non-Complex Product Descriptions  

 
 

Manipulation of Complexity  

Non-complex text in English 

Here you can see the Ohoo water bubble. This is a transparent sphere that can be filled with 
liquids, for example water. The outside consists of a tasteless thin membrane and is made of 
seaweed. This fleece is completely biodegradable in nature within six weeks. During the 
production of the Ohoo water bubble, a new boiling technique is used, whereby the water is 
enveloped and held together by the membrane. 

There are two ways the Ohoo water bubble can be used. In the first option, a hole is pierced in 
the layer and the water is released. The second option is to put the whole ball in the mouth and 
bite it. The remaining membrane is completely edible, organic and safe for your health. The 
Ohoo water bubble can replace plastic packaging in the future, for example water bottles. For 
now, the Ohoo water bubble is mainly tested at events. Think of handing out bubbles at festivals 
or during marathons, to replace plastic bottles or plastic cups. In this way, the Ohoo water 
bubble contributes to the reduction of plastic waste. 

Non-complex text in Dutch  

Hier ziet u de Ohoo water bubbel. Dit is een doorzichtig bolletje dat gevuld kan worden met 
vloeistoffen, bijvoorbeeld water. De buitenkant bestaat uit een smaakloos dun vliesje en is 
gemaakt van zeewier. Dit vlies is volledig biologisch afbreekbaar in de natuur binnen zes 
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weken. Tijdens de productie van de Ohoo water bubbel wordt gebruik gemaakt van een nieuwe 
kooktechniek, waardoor het water wordt omhuld en bijeengehouden door het vliesje.  

Er zijn twee manieren waarop de Ohoo water bubbel kan worden gebruikt. Bij de eerste 
mogelijkheid wordt een gaatje in het laagje geprikt en komt het water vrij. De tweede optie is 
om het bolletje als geheel in de mond te stoppen en kapot bijten. Het overblijvende vliesje is 
volledig eetbaar, biologisch en veilig voor uw gezondheid. De Ohoo water bubbel kan in de 
toekomst plastic verpakkingen vervangen, bijvoorbeeld waterflesjes. Voor nu wordt de Ohoo 
water bubbel vooral getest bij evenementen. Denk aan het uitdelen van bubbels op festivals of 
tijdens marathons, ter vervanging van plastic flesjes of plastic bekertjes. Op deze wijze draagt 
de Ohoo water bubbel bij aan de vermindering van plastic afval. 

Reading score = 63 / 100, resulting in a normal readability.  

Complex text in English 

Here you can see the Ohoo water bubble. This is a transparent sphere that can contain liquid 
substances, for example water. The outside consists of a neutral-tasting membrane, made from 
algae extracts from seaweed. During the production of this product, a molecular gastronomic 
process called spherification is used. This process involves a rearrangement of molecules that 
stretch and bond to each other until they form a network that can trap liquid molecules. This 
network resembles the meshes of a net that keeps all particles in suspension and thus prevents 
their aggregation. In the process, sodium alginate and calcium chloride or calcium glucate 
lactate are used to form a liquid into encapsulated, soft balls. 

In this way a double layered membrane is created, made of two ingredients, sodium alginate 
(E-401) and calcium chloride (E-5069). During consumption of the bulb, the membrane can be 
broken or consumed as a whole. The proteins and double phospholipids in the membrane will 
decompose and digest as natural products after consumption. The remaining membrane is 
completely edible, organic and poses no threat to public health. In the near future, the Ohoo 
water bubble could replace plastic packaging and thus contribute to the reduction of plastic 
waste. 

Complex text in Dutch 

Hier ziet u de Ohoo water bubbel. Dit is een transparant bolletje dat vloeibare stoffen kan 
omvatten, bijvoorbeeld water. De buitenkant bestaat uit een neutraal smakend membraan, 
gemaakt van algenextracten uit zeewier. Tijdens de productie van dit product wordt gebruikt 
gemaakt van een  moleculair gastronomisch proces genaamd sferificatie.  Dit proces impliceert 
een herschikking van moleculen die uitrekken en zich aan elkaar hechten tot ze een netwerk 
vormen die vloeistofmoleculen kan vangen. Dit netwerk lijkt op de mazen van een net die alle 
deeltjes in suspensie houdt en zo hun aggregatie voorkomt. In het proces worden 
natriumalginaat en calciumchloride of calciumglucaatlactaat gebruikt om een vloeistof in 
geïnkapsuleerde, zachte ballen te vormen.  

Op deze wijze ontstaat een dubbel gelaagd membraam, gemaakt van twee ingrediënten, sodium 
alginate (E-401) en calcium chloride (E-5069). Tijdens consumptie van de bol kan het 
membraan doorbroken worden of als geheel geconsumeerd worden. De eiwitten en dubbele 
fosfolipiden in het membraan zullen na consumptie uiteenvallen en verteren als natuurlijke 
producten. Het resterende membraan is volledig geschikt voor consumptie, biologisch en vormt 
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geen gevaar voor de volksgezondheid. In de nabije toekomst zou de Ohoo water bubbel plastic 
verpakkingen kunnen vervangen en zo bijdragen aan de vermindering van plastic afval. 

Reading score = 37 / 100, resulting in a difficult readability. 
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Appendix 4 : Survey 

Survey Master Thesis 
 

 
Start of Block: Intro NN, LC 

 

Beste respondent, 

 

Voor mijn afstudeeronderzoek aan de Radboud Universiteit doe ik - onder begeleiding van dr. 
S.M. Ritter en dr. M.M. Weiss - onderzoek naar de reactie van mensen op duurzame 
innovatie. In dit onderzoek zal ik een aantal vragen stellen met betrekking tot duurzame 
innovatie.  

 

Uw antwoorden zullen enkel gebruikt worden voor onderzoeksdoeleinden. Uw deelname is 
anoniem en vrijwillig. U kunt te allen tijde stoppen en er zijn geen goede of foute antwoorden. 
De enquête zal ongeveer 3 minuten duren. 

 

Alvast hartelijk dank voor uw deelname! 

 

Eline Lammers  

 

Voor vragen of opmerkingen kunt u een mail sturen naar het volgende e-mailadres: 
eline.lammers@ru.nl 

o Ik stem geheel vrijwillig in met deelname aan dit onderzoek, waarbij mijn 
onderzoeksgegevens anoniem worden gemaakt en veilig worden opgeslagen volgens de 
richtlijnen voor het beheer van onderzoeksgegevens van de Radboud Universiteit. 

o Ik stem niet in met deelname aan dit onderzoek, ik kies ervoor om de enquête te 
beëindigen 

 

Skip To: End of Survey If Beste respondent, Voor mijn afstudeeronderzoek aan de Radboud Universiteit doe ik - 
onder begelei... = Ik stem niet in met deelname aan dit onderzoek, ik kies ervoor om de enquête te beëindigen 

End of Block: Intro NN, LC 
 

Start of Block: Intro N, LC 
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Beste respondent,  

 

Voor mijn afstudeeronderzoek aan de Radboud Universiteit doe ik - onder begeleiding van dr. 
Simone Ritter en dr. M.M. Weiss - onderzoek naar de reactie van mensen op duurzame 
innovaties. In dit onderzoek leg ik u een aantal vragen voor over een duurzame innovatie. Er 
wordt eerst een filmpje en een innovatie getoond, daarna worden hier vragen over gesteld. 

 

Uw antwoorden zullen enkel gebruikt worden voor onderzoeksdoeleinden. Uw deelname is 
anoniem en vrijwillig. U kunt te allen tijde stoppen en er zijn geen goede of foute antwoorden. 
De enquête zal ongeveer 3 minuten duren.  

 

Alvast hartelijk dank voor uw deelname!  

 

Eline Lammers 

 

Voor vragen of opmerkingen kunt u een mail sturen naar het volgende e-mailadres: 
eline.lammers@ru.nl 

o Ik stem geheel vrijwillig in met deelname aan dit onderzoek, waarbij mijn 
onderzoeksgegevens anoniem worden gemaakt en veilig worden opgeslagen volgens de 
richtlijnen voor het beheer van onderzoeksgegevens van de Radboud Universiteit. 

o Ik stem niet in met deelname aan dit onderzoek, ik kies ervoor om de enquête te 
beëindigen 

 

Skip To: End of Survey If Beste respondent, Voor mijn afstudeeronderzoek aan de Radboud Universiteit doe ik - 
onder begelei... = Ik stem niet in met deelname aan dit onderzoek, ik kies ervoor om de enquête te beëindigen 

End of Block: Intro N, LC 
 

Start of Block: Intro N, HC 

 

Beste respondent,  

 

Voor mijn afstudeeronderzoek aan de Radboud Universiteit doe ik - onder begeleiding van dr. 
Simone Ritter en dr. M.M. Weiss - onderzoek naar de reactie van mensen op duurzame 
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innovaties. In dit onderzoek leg ik u een aantal vragen voor over een duurzame innovatie. Er 
wordt eerst een filmpje en een innovatie getoond, daarna worden hier vragen over gesteld. 

 

Uw antwoorden zullen enkel gebruikt worden voor onderzoeksdoeleinden. Uw deelname is 
anoniem en vrijwillig. U kunt te allen tijde stoppen en er zijn geen goede of foute antwoorden. 
De enquête zal ongeveer 3 minuten duren.  

 

Alvast hartelijk dank voor uw deelname!  

 

Eline Lammers 

 

Voor vragen of opmerkingen kunt u een mail sturen naar het volgende e-mailadres: 
eline.lammers@ru.nl 

o Ik stem geheel vrijwillig in met deelname aan dit onderzoek, waarbij mijn 
onderzoeksgegevens anoniem worden gemaakt en veilig worden opgeslagen volgens de 
richtlijnen voor het beheer van onderzoeksgegevens van de Radboud Universiteit. 

o Ik stem niet in met deelname aan dit onderzoek, ik kies ervoor om de enquête te 
beëindigen 

 

End of Block: Intro N, HC 
 

Start of Block: Intro NN, HC 

 

Beste respondent 

 

Voor mijn afstudeeronderzoek aan de Radboud Universiteit doe ik - onder begeleiding van dr. 
S.M. Ritter en dr. M.M. Weiss - onderzoek naar de reactie van mensen op duurzame 
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innovatie. In dit onderzoek zal ik een aantal vragen stellen met betrekking tot duurzame 
innovatie.  

 

Uw antwoorden zullen enkel gebruikt worden voor onderzoeksdoeleinden. Uw deelname is 
anoniem en vrijwillig. U kunt te allen tijde stoppen en er zijn geen goede of foute antwoorden. 
De enquête zal ongeveer 3 minuten duren. 

 

Alvast hartelijk dank voor uw deelname!  

 

Eline Lammers  

 

Voor vragen of opmerkingen kunt u een mail sturen naar het volgende e-mailadres: 
eline.lammers@ru.nl 

o Ik stem geheel vrijwillig in met deelname aan dit onderzoek, waarbij mijn 
onderzoeksgegevens anoniem worden gemaakt en veilig worden opgeslagen volgens de 
richtlijnen voor het beheer van onderzoeksgegevens van de Radboud Universiteit. 

o Ik stem niet in met deelname aan dit onderzoek, ik kies ervoor om de enquête te 
beëindigen 

 

End of Block: Intro NN, HC 

 

Start of Block: Video 
 
 

Nudge  Bekijk de onderstaande video van ongeveer een minuut. Vergeet niet uw geluid aan te 
zetten. Na de duur van de video kunt u de survey voortzetten. 

https://www.youtube.com/embed/EI58XZfvXpc 

 

 

End of Block: Video 
 

 
 

Start of Block: Innovation Non complex 

 

https://www.youtube.com/embed/EI58XZfvXpc
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Hier ziet u de Ohoo water bubbel. Dit is een doorzichtig bolletje dat gevuld kan worden met 
vloeistoffen, bijvoorbeeld water. De buitenkant bestaat uit een smaakloos dun vliesje en is 
gemaakt van zeewier. Dit vlies is volledig biologisch afbreekbaar in de natuur binnen zes 
weken. Tijdens de productie van de Ohoo water bubbel wordt gebruik gemaakt van een 
nieuwe kooktechniek, waardoor het water wordt omhuld en bijeengehouden door het vliesje.  

 

Er zijn twee manieren waarop de Ohoo water bubbel kan worden gebruikt. Bij de eerste 
mogelijkheid wordt een gaatje in het laagje geprikt en komt het water vrij. De tweede optie is 
om het bolletje als geheel in de mond te stoppen en kapot bijten. Het overblijvende vliesje is 
volledig eetbaar, biologisch en veilig voor uw gezondheid. De Ohoo water bubbel kan in de 
toekomst plastic verpakkingen vervangen, bijvoorbeeld waterflesjes. Voor nu wordt de Ohoo 
water bubbel vooral getest bij evenementen. Denk aan het uitdelen van bubbels op festivals of 
tijdens marathons, ter vervanging van plastic flesjes of plastic bekertjes. Op deze wijze draagt 
de Ohoo water bubbel bij aan de vermindering van plastic afval. 

 

End of Block: Innovation Non complex 
 

Start of Block: Innovation Complex 

 

Hier ziet u de Ohoo water bubbel. Dit is een transparant bolletje dat vloeibare stoffen kan 
omvatten, bijvoorbeeld water. De buitenkant bestaat uit een neutraal smakend membraan, 
gemaakt van algenextracten uit zeewier. Tijdens de productie van dit product wordt gebruikt 
gemaakt van een  moleculair gastronomisch proces genaamd sferificatie.  Dit proces 
impliceert een herschikking van moleculen die uitrekken en zich aan elkaar hechten tot ze een 
netwerk vormen die vloeistofmoleculen kan vangen. Dit netwerk lijkt op de mazen van een 
net die alle deeltjes in suspensie houdt en zo hun aggregatie voorkomt. In het proces worden 
natriumalginaat en calciumchloride of calciumglucaatlactaat gebruikt om een vloeistof in 
geïnkapsuleerde, zachte ballen te vormen.  

 

Op deze wijze ontstaat een dubbel gelaagd membraam, gemaakt van twee ingredienten, 
sodium alginate (E-401) en calcium chloride (E-5069). Tijdens consumptie van de bol kan het 
membraan doorbroken worden of als geheel geconsumeerd worden. De eiwitten en dubbele 
fosfolipiden in het membraan zullen na consumptie uiteenvallen en verteren als natuurlijke 
producten. Het resterende membraan is volledig geschikt voor consumptie, biologisch en 
vormt geen gevaar voor de volksgezondheid. In de nabije toekomst zou de Ohoo water bubbel 
plastic verpakkingen kunnen vervangen en zo bijdragen aan de vermindering van plastic 
afval.   

 

End of Block: Innovation Complex 

 

Start of Block: Resistance + Manipulation Check  
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Emotional In hoeverre bent u het eens met de volgende stellingen over de getoonde innovatie, 
de Ohoo water bubbel? 

 Helemaal 
oneens Oneens 

Noch 
oneens, noch 

eens 
Eens Helemaal 

eens 

De Ohoo 
water bubbel 
roept irritatie 

bij me op 
o  o  o  o  o  

Het idee van 
de Ohoo 

water bubbel 
maakt me blij 

o  o  o  o  o  
De Ohoo 

water bubbel 
roept 

frustratie bij 
me op 

o  o  o  o  o  
De Ohoo 

water bubbel 
maakt me 

enthousiast 
o  o  o  o  o  

De Ohoo 
water bubbel 
roept stress 
bij me op 

o  o  o  o  o  
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Cognitive  In hoeverre bent u het eens met de volgende stellingen over de getoonde innovatie, 
de Ohoo water bubbel? 

 Helemaal 
oneens Oneens 

Noch 
oneens, 

noch eens 
Eens Helemaal 

eens 

Ik twijfel of de 
Ohoo water 
bubbel echt 

werkt 
o  o  o  o  o  

Ik zie 
verschillende 

tekortkomingen 
met betrekking 

tot de Ohoo 
water bubbel 

o  o  o  o  o  

Ik ben kritisch 
over de Ohoo 
water bubbel o  o  o  o  o  
Ik zou meer 

informatie over 
de Ohoo water 

bubbel 
verkrijgen 

voordat ik deze 
aanschaf 

o  o  o  o  o  

De Ohoo water 
bubbel past bij 

mijn 
overtuigingen 

o  o  o  o  o  
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Behavioral  In hoeverre bent u het eens met de volgende stellingen over de getoonde 
innovatie, de Ohoo water bubbel? 

 Helemaal 
oneens Oneens 

Noch 
oneens, noch 

eens 
Eens Helemaal 

eens 

Ik zou niet 
overstappen 
op de Ohoo 

water bubbel 
o  o  o  o  o  

Ik zou 
proberen de 
Ohoo water 
bubbel te 
vermijden 

o  o  o  o  o  
Ik zou de 

Ohoo water 
bubbel 

afraden aan 
anderen 

o  o  o  o  o  
Ik zou de 

Ohoo water 
bubbel 

uitproberen 
o  o  o  o  o  

Ik zou de 
Ohoo water 

bubbel kopen o  o  o  o  o  
 

 
 
Page Break  
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Manipulation Check In hoeverre bent u het eens met de volgende stellingen over de getoonde 
innovatie, de Ohoo water bubbel? 

 Helemaal 
oneens Oneens 

Noch 
oneens, noch 

eens 
Eens Helemaal 

eens 

Ik vind de 
Ohoo water 

bubbel 
moeilijk te 
begrijpen 

o  o  o  o  o  
Ik snap hoe 

de Ohoo 
water bubbel 

werkt 
o  o  o  o  o  

Ik geloof dat 
het 

gebruiken 
van de Ohoo 
water bubbel 

lastig is 

o  o  o  o  o  

Het kost 
mentale 

energie om 
de Ohoo 

water bubbel 
te bevatten 

o  o  o  o  o  

 

 

End of Block: Resistance + Manipulation Check  
 

Start of Block: Algemene vragen 

 

Geslacht Met welk geslacht identificeert u zich? 

o Man 

o Vrouw 

o Anders, namelijk __________________________________________________ 

o Zeg ik liever niet 
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Leeftijd Tot welke leeftijdscategorie behoort u? 

o 0 - 17 

o 18 - 25 

o 26 - 35 

o 36 - 45 

o 46 - 55 

o 56 - 65 

o 66 - 75 

o 75 + 
 
 
 

Opleidingsniveau Wat is uw hoogst behaalde opleidingsniveau? 

o Geen opleiding 

o Basisschool 

o Middelbare school 

o MBO 

o HBO Bachelor 

o HBO Master 

o WO Bachelor 

o WO Master 

o PHD 
 

End of Block: Algemene vragen 
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Appendix 5 : Manipulation Check  

Descriptives 

 N Mean Std. Deviation Std. Error 

Low Complexity 142 2,6338 ,75832 ,07057 

High Complexity 136 3,0625 ,72185 ,06685 

 

Independent Samples Test 

 

 

 

 

 

  

 

Levene's Test 

for Equality of 

Variances 

F Sig. t df 

Significance 

Mean 

Difference 

Std. Error 

Difference 

One-Sided 

p 

Two-Sided 

p 

Average_

Perceived

Complexi

ty 

Equal 

variances 

assumed 

1,075 ,301 -4,824 276 <,001 <,001 -,42870 ,08887 

Equal 

variances 

not 

assumed 

  

-4,829 275,990 <,001 <,001 -,42870 ,08878 
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Appendix 6 : Assumption of normal distribution 

Statistics 

Resistance_Average   

N Valid 278 

Missing 0 

Skewness ,447 

Std. Error of Skewness ,146 

Kurtosis ,533 

Std. Error of Kurtosis ,291 
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Appendix 7 : Hypothesis 1: Independent T-Test  

 

Levene's Test for 
Equality of 
Variances 

F Sig. t df 

Significance 

Mean 
Difference 

Std. Error 
Differenc
e 

One-
Sided p 

Two-
Sided p 

Resistance_Average  5.338 ,022 3.640 276 >,001 >,001 ,24082 ,06671 

 

Appendix 8 : Hypothesis 2 : Two-Way ANOVA 

Tests of Between-Subjects Effects 

Source 

Type III Sum 

of Squares df Mean Square F Sig. 

Partial Eta 

Squared 

Corrected Model 6,396a 3 2,132 7,033 <,001 ,071 

Intercept 1771,575 1 1771,575 5844,137 <,001 ,955 

Nudge 3,624 1 3,624 11,956 <,001 ,042 

Complexity 2,230 1 2,230 7,355 ,007 ,026 

Nudge * 

Complexity 

,084 1 ,084 ,277 ,599 ,001 

Error 83,060 274 ,303    

Total 1869,547 278     

Corrected Total 89,455 277     

a. R Squared = ,071 (Adjusted R Squared = ,061) 
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Appendix 9: Pattern Matrix 
 

 

1 2 3 

ER1 : De Ohoo water bubbel roept irritatie bij 

me op 

  .846 

ER3 : De Ohoo water bubbel roept frustratie 

bij me op 

  .882 

ER5 : De Ohoo water bubbel roept stress bij 

me op 

  .557 

CR1 : Ik twijfel of de Ohoo water bubbel echt 

werkt 

 .559  

CR2 : Ik zie verschillende tekortkomingen 

met betrekking tot de Ohoo water bubbel 

 .570  

CR3 : Ik ben kritisch over de Ohoo water 

bubbel 

 .607  

BR1 : Ik zou niet overstappen op de Ohoo 

water bubbel 

.680   

BR2 : Ik zou proberen de Ohoo water bubbel 

te vermijden 

.601   

BR3 : Ik zou de Ohoo water bubbel afraden 

aan anderen 

.661   

BR4 : Ik zou de Ohoo water bubbel 

uitproberen 

.779   

BR5 : Ik zou de Ohoo water bubbel kopen .720   
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Appendix 10 : MANOVA 

 

Source Dependent Variable df F Sig. 

Partial Eta 

Squared 

Corrected Model Average_Cognitive_Resistance 3 1,723 ,163 ,019 

Average_Emotional_Resistance 3 3,826 ,010 ,040 

Average_Behavioral_Resistance 3 4,962 ,002 ,052 

Intercept Average_Cognitive_Resistance 1 6042,064 <,001 ,957 

Average_Emotional_Resistance 1 1764,083 <,001 ,866 

Average_Behavioral_Resistance 1 3131,575 <,001 ,920 

Nudge Average_Cognitive_Resistance 1 3,969 ,047 ,014 

Average_Emotional_Resistance 1 5,628 ,018 ,020 

Average_Behavioral_Resistance 1 7,452 ,007 ,026 

Complexity Average_Cognitive_Resistance 1 ,242 ,623 ,001 

Average_Emotional_Resistance 1 4,605 ,033 ,017 

Average_Behavioral_Resistance 1 6,270 ,013 ,022 

Nudge * 

Complexity 

Average_Cognitive_Resistance 1 ,726 ,395 ,003 

Average_Emotional_Resistance 1 ,421 ,517 ,002 

Average_Behavioral_Resistance 1 ,079 ,778 ,000 

Error Average_Cognitive_Resistance 274    

Average_Emotional_Resistance 274    

Average_Behavioral_Resistance 274    

Total Average_Cognitive_Resistance 278    

Average_Emotional_Resistance 278    

Average_Behavioral_Resistance 278    

Corrected Total Average_Cognitive_Resistance 277    

Average_Emotional_Resistance 277    

Average_Behavioral_Resistance 277    
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