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ABSTRACT 

HOW DETERMINISM PRIMING IMPACTS SYSTEM 1 VS. SYSTEM 2 

HEALTHYEATING NUDGE ACCEPTANCE 

 

Jeremy DiCarlo               Advisor(s):  

University of Guelph, 2021                             Dr. Sunghwan Yi 
 

 

This research examined the public’s reaction towards different types of 

environmental manipulations designed to increase the public’s healthy eating 

behaviour in a predictable way (known as healthy eating nudges). While 

System 1 nudges are usually considered more effective by scholars, System 2 

nudges are usually found to have greater approval ratings amongst the general 

public (Sunstein; 2016; Cadario & Chandon, 2020; Willis, 2013). However, 

this work found that by providing individuals with scientific evidence that 

suggests that environmental influences outside of one’s control influence 

one’s decisions to a greater extent than one realizes (i.e., increasing belief in 

scientific determinism), participant’s saw System 1 nudging as significantly 

more effective than the control group. This finding has practical implications 

for managers looking to increase public approval of more effective System 1 

(vs. System 2) nudges, in order to increase healthy eating behaviour in 

cafeteria settings. 
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CHAPTER 1: Introduction, Nudge Typologies, 

and Nudge Acceptance 
 

The topic of healthy eating is of monumental importance to many governments of the 

world, as well as their citizens, (Taylor, 2017). By some estimates, over 70% of all adults 

in the United States are overweight, and approximately of 33% of all children in the United 

States are also overweight (Kraak, Englund, Misyak, Serrano, 2017). Additionally, the 

world health organization suggests that the world is in the midst of an obesity epidemic 

and estimates that approximately 30% of the world's population is overweight or obese, 

which equates to approximately 1.9 billion people (Taylor, 2017). This problem also 

applies to Canada, in which 63.1% of Canadians are overweight or obese (StatsCan, 2018).  

 

This problem extends to the context of universities and campus cafeterias. It is 

common knowledge that students in first year university often experience weight-gain that 

is associated with poor nutritional habits. Scholars studying this topic have found that poor 

student nutritional hygiene problems are often driver by a disconnect between students’ 

understanding the importance of healthy eating, but not engaging in healthy eating 

behaviour (Sogari, Velez-Argumedo, Gomez, Mora, 2018; Hilger-Kolb & Diehl, 2019; 

Abdelhafez et al., 2020). These authors maintain further that this knowledge-action gap is 

what causes university students to under consume nutritious food and overconsume non-

nutritious food.  

 

Common tools for combating this obesity epidemic, as utilized by those in public 

policy, revolves around the premise of nudging (Kraak et al., 2017). Nudging involves 

manipulations made to information, or to the way options are presented to individuals, or 

"... any aspect of...choice architecture that alters people's behavior in a predictable way 

without forbidding any options or significantly changing their economic incentives" 

(Thaler & Sunstein, 2009, p. 6). These authors maintain that nudging can be a powerful 

way to alter the public’s behaviour without depriving individuals of their freedom of 

choice. Interestingly, however, while nudges usually have high acceptance levels, and tend 

to be accepted by many different countries from around the world (Jung & Mellers, 2016; 

Reisch and Sunstein, 2016), not all kinds or sub-categories of nudges are accepted at the 

same rate (Sunstein, 2016; Cadario & Chandon, 2019).  

 

This chapter aims to categorize and critically examine current typologies, 

frameworks, and other classifications schemes on the domain of nudging. Additionally, 

this chapter will dedicate a section to understanding different variables that impact nudge 

acceptance within the general population. The knowledge gathered from this chapter will 

be used for application in the context of healthy eating nudges, in order to find ways to 

increase the public’s acceptance of healthy eating nudging nudges.  

 

 

 

 
 

https://en.wikipedia.org/wiki/Choice_architecture
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1.1 Nudge Typologies: 

The following list of nudging typologies, therefore, will explore different category 

classifications of common nudging types and sub-types as outlined by researchers. This 

list will examine: the underlying cognitive processes involved in different nudges, different 

ways nudges are classified across different typologies, and the effectiveness of various 

nudging techniques. The following nudge typologies examined in this literature review 

include: 

 

 

1. System 1 and System 2 Nudging (Sunstein, 2016) 

 

2. TIPPME: Typology of Interventions in Proximal Physical Micro-

Environments (Hollands, Bignardi, Johnston, Kelly, Ogilvie, Petticrew, 

Prestwich, Shemilt, Sutton, Marteau, 2017) 

 

3. Taxonomy of Choice Architecture Techniques (Münscher, Vetter, and 

Scheuerle, 2015) 

 

4. Tripartite—Cognitive, Affect, Behavioural—Nudge 

Typology (Cadario and Chandon, 2020) 

 

5. MINDSPACE: Messenger, incentives, norms, defaults, salience, 

priming, affect, commitments, ego, (Dolan, et al., 2012) 
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System 1 and System 2 Nudging 

 Cass Sunstein (2016) invented a nudge categorization system based on Kahneman’s 

(2003) conceptions of human thought – fast (System 1) and slow (System 2) thinking. 

Kahneman (2003) describes System 1 (fast) thinking as a series of psychological processes 

(known as heuristics or mental shortcuts) which help humans to evaluate information 

automatically, leading to fast, decisive action. This author describes System 1 processing 

as typically involving emotional, instinctual, associative, automatic, and often unconscious 

processing. Kahneman (2003) describes System 2 (slow) thinking on the other hand as 

slower, more effortful cognitive processing. System 2 typically involves more cognitive 

effort, and conscious, rational decision making. While nudges in general are meant to 

influence one’s automatic thinking, there is an important distinction between nudges which 

target System 1 and System 2.  

 

Nudges which target System 1 (i.e., called System 1 nudges according to Sunstein 

2016) include nudges which target or take advantage of automatic modes of thinking (i.e., 

heuristics and biases). For example, Wansink & Ittersum (2003) found that individuals may 

be more likely to believe that a glass that is taller but slimmer, holds more liquid than a 

glass that is wider but shorter. Therefore, bartenders may choose to implement a System 1 

type nudge targeting this heuristic by serving alcohol in taller, longer glasses, in order to 

discourage fast alcohol consumption (i.e., individuals believe they are consuming a greater 

quantity of alcohol from tall thin glasses, and thus, may consume the alcohol at a slower 

pace). 

  

Sunstein (2016) describes System 2 nudges (also referred to as Type 2 nudges by 

some authors, Hansen & Jespersen, 2013) as targeting higher order cognitive processing, 

and suggested that these are “Educative nudges [which]…are specifically designed to 

increase people’s own powers of agency — perhaps by augmenting their knowledge and 

their capacities, perhaps by making relevant facts salient. Educative nudges can promote 

welfare by enabling people to make choices that increase their wellbeing.” (Sunstein, 2016, 

p.125). He further suggests that educative nudges are designed to increase one’s capacity 

to contemplate on the choices one is making, so that one can make a well reasoned, and 

rational decision; and that System 2 nudges“…[add] to people’s stock of knowledge” 

(Sunstein, 2016, p. 125). Additionally, this author suggests that System 2 nudges are 

implemented in cases in which the choice architect is trying to help individuals make better, 

rational choices. For example, using a red, yellow, green traffic light system on the 

packaging of food in a grocery store (which is designed to indicate how healthy a food 

item/meal in a grocery store is) (Cadario & Chandon, 2020) would be an example of a 

System 2 nudge.  

 

 Sunstein’s (2016) System 1 and System 2 typology, although it categorizes nudges 

quite broadly on the basis of two categories, could be a useful categorization scheme as it 

groups nudges together based on the underlying mechanisms that a nudge operates on. 

Grouping nudges this way will allow researchers to quickly typologize a nudge based on 

its underlying mechanism of influence, which may allow researchers to better identify 

trends/patterns in both nudge effectiveness, and in nudge acceptance, across different types 

of nudges (Sunstein, 2016; Cadario & Chandon, 2019). 
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TIPPME (typology of interventions in proximal physical micro-environments) 

 The TIPPME nudge typology by Hollands et al. (2017) is the most updated version 

of the original research by (Hollands et al., 2013) which was the basis for the current 

TIPPME typology. However, considering that Hollands et al. (2017) is the most updated 

version based on current research, this typology will be the one that this literature review 

examines. Ultimately, the TIPPME typology seeks to classify a sub-set of healthy 

consumption (i.e., food, beverages, tobacco) behavioural change interventions which are 

employed in a physical micro-environment. According to the authors, micro-environments 

are places where individuals come into contact with stimuli and products directly and are 

classified as areas that citizens and consumers use for the accomplishment of specific goals, 

or for specific purposes (i.e., shopping, etc.). However, the authors do specify that the 

micro-environments within the scope of TIPPME have to be physical and cannot be online 

(i.e., website) environments. 

 

Additionally, the TIPPME typology only classifies behaviour change techniques 

which influence behaviour by altering either the placement or properties of objects or the 

placement or properties of the physical micro-environment. Thus, this typology could not 

classify other types of nudges, such as the implementation of pre-commitment devices, or 

wait-staff making healthy eating suggestions, such as asking if one would prefer water with 

one's meal. As well, Hollands et al. suggests that the strategies employed in the micro-

environment cannot be tailored to specific individuals, and are not considered interactive, 

meaning that the strategies are standardized and do not change based on an individual's 

demographic make-up. 

  

Furthermore, the authors suggest that nudges within their framework can 

target/impact products, related objects, or the physical environment itself. For example, if 

one was employing nudges targeting hamburger purchases, nudges involving the 

hamburgers themselves would count as product nudges, nudges targeting hamburger 

condiments would count as related product nudges, and nudges targeting the how wide the 

hamburger aisle is would count as physical environment nudges. 

 

Additionally, there are two major classes of interventions among behavioural 

change interventions within the TIPPME typology (i.e., placement and properties), and 

each major class is further categorized into sub-classes of intervention types (Hollands et 

al., 2017). The authors suggest that the first superordinate class of interventions is called 

the placement class, and it involves the manipulation of the placement of objects in a 

physical micro-environment. This category consists of two sub-classes of intervention 

types, which are listed below):  

 

1. Availability manipulations include altering the  span, variety, or quantity of an 

object. This may include adding healthier product types (i.e., more variety of 

vegetables), removing vending machines serving unhealthy snacks, or 

renovating an area so that there are fewer entranceways leading to a bar 

(Hollands et al., 2017).  

2. Position manipulations include altering the location, proximity, or accessibility 

of an object. Examples would include changing the location of healthy food in a 
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store to make it more accessible, repositioning vending machines away from 

entrances/exits of buildings or reducing the number of tables and chairs in a 

seating area near a cafeteria (Hollands et al., 2017).  

   

 The second superordinate class of intervention involves the manipulation of the 

properties of objects in a physical micro-environment; this category consists of four sub-

classes of intervention types listed below (Hollands et al., 2017):  

 

1. Changing the functionality of an object consists of manipulating how 

individuals can use the object, what the object does, or by changing the way 

individuals physically interconnect with the object. Examples may include 

altering the packaging of a product, creating a space in a shopping cart designed 

specifically for fruits and vegetables, or changing the number of seats at cafeteria 

tables (Hollands et al., 2017). 

 

2. Altering the presentation of objects consists of the manipulation of the 

physical characteristics of the objects, which is done to alter the sensory 

perception of the objects. For example, this would include using attractive 

colouring on the packaging on healthy products, adding attractive colour 

displays near healthy products on menus, or playing music in a store would all 

include presentation behavioural change interventions (Hollands et al., 2017). 

 

3. Altering the size (and/or shape) of objects/stimuli is another category. 

Examples of such interventions encompasses providing lower quantities of 

unhealthy food to customers, decreasing the size of plates that food is served on, 

or reducing the size of tables (Hollands et al., 2017). 

 

4. Informational behavioural change interventions are the final aspect of the 

placement intervention type. These nudges manipulate any kind of visual 

graphic meant to convey information (i.e., including numerals, images, words, 

or symbols). Examples of this type of behavioural manipulation involves adding 

warning labels to unhealthy products, adding nutritional information to menus, 

or providing healthy information on posters in the wider environment (Hollands 

et al., 2017). 

 

In conclusion, Hollands et al., (2017) TIPPME typology and the focus on physical 

micro-environments is unfortunately quite limited in its scope. The authors suggest that 

TIPPME is specifically designed to categorize behaviour change interventions which 

centre around consumers’ consumption or selection of food, which limits TIPPME’s range 

of nudge categorization to only include food related nudges being employed in a physical 

environment. The positive element of TIPPME however is that it is relatively simple (i.e., 

has relatively few categories) and categorizes behavioural change interventions based on 

whether they effect a product, a related object, or the wider environment. This 

categorization style gets one to think about particular element is being manipulated within 

the context of a behavioural change intervention and may inspire more creativity on nudge 

researchers and policy makers when they develop nudging.  
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A Review and Taxonomy of Choice Architecture Techniques 

 This framework typologizes nudges based on the design of behavioural change 

interventions being employed; however, the authors also group these nudges into three 

separate categories according to the stage a nudge would be employed within the decision 

making process (Münscher et al., 2015). For example, these authors point out that at the 

beginning of the decision-making process, individuals must look at and examine 

information pertaining to the decision (therefore nudges which affect the initial information 

that individuals are presented with fall under the first category of decision information). 

During the middle of the decision-making process, these authors suggest that choice 

architects can offer nudges which affect the decision structure (or the way in which the 

information is presented, such as default options, the incentives/consequences of choosing 

an option, etc.). Finally, Münscher et al., suggests that after a decision has been made, 

choice architects can reinforce a decision by facilitating decision commitment.  

  

Decision Information consists broadly of System 2 information nudges and seeks to 

predictably alter subject choices through manipulations to the way information is presented 

(Münscher et al., 2015).  

  

1. Translating Information involves altering the way information is 

communicated or presented without fundamentally altering the message of the 

communication (Münscher et al., 2015). The authors suggest that this can be accomplished 

in primarily two ways, through reframing information, or by simplifying information. The 

authors suggest that the goal of reframing information is to convey equivalent information 

but alter the way information is presented, for example, suggesting that one will lose one's 

physique if one does not eat healthy (vs. maintain one's figure if one does eat healthy) may 

be more effective at changing behaviour. On the other hand, these authors suggest that 

simplifying complex information makes the information easier to understand. For 

example, simplifying calorie information could involve suggesting that eating 50 chips is 

equivalent to half a bag (which is easier for individuals to comprehend than 50 chips), and 

eating half a bag of chips is a certain number of calories. 

  

2. The authors suggest that making information visible involves making different 

types of information more apparent to individuals, and that one way to do this is to provide 

individuals with feedback. For example, a Fitbit may provide a runner with information 

with how many calories they have burned, thus, this information may be useful to someone 

who desires to burn a certain number of calories.  Additionally, the authors suggest that 

making external information more visible (i.e., disclosing information) such as  placing 

calorie information on all menus, would be examples of this type of nudge. 

  

3. Providing social reference norms categorizes nudges which emphasize societal 

or cultural group norms, or which emphasize the opinions of highly influential people 

(Münscher et al., 2015). An example of a group norm nudge would include a poster 

suggesting that most people eat at least three pieces of fruit each day (societal norm). An 

influencer norm would include a poster which suggests that an influential person (i.e., 

Beyonce for example) advocates for eating at least three pieces of fruit each day. In each 

case, social influence is being harnessed to try and change individual's behaviour. 
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Decision structure nudges which focus on the decision structure include re-

arranging different options and changing the presentation and arrangement of decisions 

(Münscher et al., 2015). 

 

1. Changing the defaults consists of either offering at least one pre-selected choice 

to individuals but allowing the individuals the ultimate freedom to make their own 

decisions, or by forcing individuals to decide, without offering a pre-selected choice 

(Münscher et al., 2015). For example, a pre-selected default might involve waiter asking 

individuals if they want a healthy salad with their meal would cause the salad to become 

the default option. These authors suggest that individuals tend to accept the default option 

for many reasons, including a biased tendency towards choosing the status quo, desiring to 

put little effort into a decision, or believing that the default is a recommendation by the 

choice architect. Additionally, the authors suggest that there is another type of default 

category called the forced choice model, and that in this type of choice architectural model, 

individuals are simply forced -- in some way -- to make a choice regarding some decision. 

For example, a waiter who asks what side an individual would like (without making any 

suggestions) is forcing individuals to make a choice before their meal can be brought out 

to them.  By forcing individuals to make a choice, Münscher et al., suggests that individuals 

may be more likely to think about a decision before selecting, thus causing them to make 

a better decision for themselves. 

  

2. Changing option related effort/financial effort involves either increasing or 

decreasing the perception of the financial cost of a product/service or 

increasing/decreasing the amount of effort required to complete a task (Münscher et al., 

2015). For example, placing apples near the check-out in a supermarket would not require 

customers to search very hard to find apples and thus, would reduce the amount search 

effort required to make a healthy choice. Additionally, interventions which could divide an 

upfront cost payment over many months (i.e., without requiring one to pay more money 

for the item) would also fall under this category (Münscher et al, 2015). 

 

 3. The authors suggest that changing the range or composition of options 

categorizes nudges based on the premise that choice preference can vary depending on the 

alternative options that one has to choose from. For example, the authors cite Kahn & 

Wansink (2004) who suggest that when hosting a get-together, one could offer two 

categories of snack foods to guests placed on different tables: healthy and unhealthy 

options; however, dividing the healthy options into sub-categories (i.e., fruits and 

vegetables, bagels and lox, healthy meats, cheese and crackers, etc.) may have more of an 

impact on changing preference towards healthier options compared to providing an 

unorganized array of healthy options. 

  

4. Changing option related consequences involves matching behaviours to 

certain incentives or financial costs (Münscher et al., 2015). For example, a marketing ad 

which suggests that many people believe that those who eat healthy have higher moral 

standards compared to people who do not eat healthy, may cause individuals who have a 

high need to be liked by others to change their eating habits, in pursuit of the positive 
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consequences of their changed behaviour. Additionally, an ad suggesting that women do 

not like to kiss men who eat unhealthy, fatty foods may cause lower consumption of these 

foods among single men. Finally, if a restaurant charged an additional $0.50 for unhealthy 

sides (i.e., like French-fries), then this would discourage customers from choosing the 

unhealthy options. 

  

Decision commitment is the third category of nudges in this framework (Münscher 

et al., 2015). After an individual makes a decision or goal, decision commitment nudges 

can help to remind individuals of the goal, and foster commitment to that goal, to increase 

the likelihood of goal achievement (Münscher et al., 2015). 

 1. Providing reminders about an individual's goal can help an individual stay on 

track to achieve the goal (Münscher et al., 2015). For example, sending text message 

reminders to someone's phone (around meal-time) to remind them of their healthy eating 

goal might enhance the salience of healthy eating, and may help individuals choose 

healthier restaurants to eat in. 

  

2. Facilitating decision commitment involves guiding an individual to make 

personal and public commitments in order to help an individual to fulfill and accomplish 

their goals (Münscher et al., 2015). Personal commitment devices can involve websites 

that punish individuals for failing to honour a commitment (i.e., a betting website that 

charges you if you fail to lose a certain amount of weight by a certain amount of time). 

Additionally, the authors suggest that public commitments are made in front of others 

which creates social pressure/social costs for failure to honour one's commitment. For 

example, if one tells friends and family that one is on a diet, failing to keep the diet when 

eating in front of them may cause your friends/family to scorn you for failing to attain your 

diet goals. 

 

 In summary, the main advantage of this typology is that it categorizes nudges based 

on when a nudge is expected to occur in a decision making process, as well as by the 

intervention design of the nudge. Thus, by categorization nudge interventions both based 

on when in the decision context a nudge is implemented as well as by intervention type, 

this may allow one to see potential interactions more easily between different nudge 

interventions if one was to implement two nudge strategies instead of just one. For 

example, a nudge which highlights option related consequences (i.e., such as  outlining 

natural consequences/punishments if one fails to eat healthy food) occurs during the 

decision structure stage. Therefore, using this nudge, and then later using a nudge from a 

different stage may yield an interaction effect that is more powerful compared with using 

one nudge strategy on its own (i.e., follow-up reminders sent after a decision has been made 

may cause the natural consequences of failing to eat healthy food to be made more salient, 

thus increasing the combined effect on increasing healthy eating).  

 

 The downside of this nudge typology is that sometimes the three distinct stages of 

a decision process could become blurred, making it harder to classify a nudge based on this 

framework. It is possible that in different contexts, the decision making stages will not be 

clearly defined, suggesting that the categorization of nudges based on when they occur in 

the decision making process may not always be the best categorization strategy. 
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Which Healthy Eating Nudges Work Best? A Meta-Analysis of Field Experiment 

 In Cadario and Chandon's (2020) article, the authors developed a nudge typology 

specifically for classifying and evaluating healthy eating nudges; nudges were categorized 

based on three broad underlying psychological processes: cognition, affect, and behaviour. 

Within the typology, each nudge category has been further sub-classified within each of 

these three main classification schemes. Additionally, in another article by the same 

authors (Cadario and Chandon, 2019), the authors examined general public approval 

ratings among the different nudges which are encompassed in their typology. The authors’ 

discovered that there is an inverse relationship between actual nudge effectiveness, and 

perceptions of nudge effectiveness in the minds of the lay public (with the public 

perceiving that cognitive nudges were the most effective nudges, and that affective and 

behavioural nudges were less effective). Interestingly, the lay public accepted cognitive 

nudges the most out of all of the nudge categories (considering these nudges mostly work 

on System 2 processes, these findings are similar to Sunstein, 2016). This suggests that 

there may be a discrepancy in the minds of the lay public regarding their perceptions of 

nudge effectiveness (and actual nudge effectiveness) which may, in part, be driving their 

acceptance of cognitive (System 2) nudges. 

  

The cognitive classification in the typology group's together healthy eating nudge 

interventions which aim to affect the knowledge an individual possesses (Cadario & 

Chandon, 2020). In terms of effect size, the authors report that cognitive nudges combined 

represent the least effective nudge types, with a collective Cohen's d = .12 in a multivariate 

analysis. 

  

1. Descriptive Nutritional Labelling: This nudge type is purely information and 

is designed to provide individuals with health information relating to a particular food or 

beverage, which can then allow the individual to make an informed healthy choice about 

what they should eat (Cadario & Chandon, 2020). The authors suggest that examples of 

this type of nudge would include placing nutritional labels on the packaging of 

food/beverage items, which conveys information relating to the amount of sodium in the 

product, the number of calories in the product, etc. The effectiveness of this type of nudge 

is very weak according to Magnusson (n.d.), as Cadario & Chandon (2020) found that after 

conducting a meta-regression of all studies, the effect size for descriptive nutrition labelling 

was only Cohen's d = .10 for this type of nudge. Additionally, the authors found in another 

article (Cadario and Chandon 2019) that 85% of the lay-public approved of this nudge, 

while 64% of the public believed in the nudge’s effectiveness to improve healthy eating. 

  

2. Evaluative Nutritional Labelling: This nudge type is informational and is 

conceptually similar to descriptive nutritional labelling, however, evaluative nutritional 

labelling also conveys information relating to how healthy a food selection choice is; this 

is done by adding symbols/marks to identify the healthiness or unhealthiness of a 

food/beverage item (Cadario & Chandon, 2020). For example, these authors suggest that a 

traffic-light system might inform consumers if particular attributes of a food/beverage 

product are healthy (i.e., green-light next to sodium content indicating the item has less 

sodium, but a red-light next to trans-fats indicating the item has an unhealthy level of trans-

fats, etc.). The authors suggest that the effectiveness of this type of nudge is the strongest 
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among the cognitive nudges, although still considered weak by Magnusson (n.d.), with a 

Cohen's d = .17. Additionally, the authors found in another article Cadario and Chandon 

(2019) that 76% of the lay-public approved of this nudge, while 59% of the public believed 

in the nudge’s effectiveness to improve healthy eating. 

  

3. Visibility Enhancements: This type of nudge tries to increase a consumer's 

awareness of the availability of healthy options, and/or decrease a consumer's awareness 

of unhealthy options (Cadario & Chandon, 2020). For example, the authors suggest that 

placing healthy options at eye-level in a grocery store or placing unhealthy restaurant meal 

choices in the middle of the menu where it will be less likely to be noticed, would both fall 

under the category of visibility enhancements. This nudge category is conceptually similar 

to Hollands’ et al., (2017) proximity category in which changing the location of objects 

can cause consumers to be more/less willing and or able to purchase the product. 

Additionally, visibility enhancements are also conceptually similar to Münscher et al.’s, 

(2015) option related effort nudge. However, Cadario and Chandon discovered that the 

effectiveness of this nudge type is relatively weak according to Magnusson (n.d.), with a 

Cohen's d = .13 (Cadario & Chandon, 2020).  Additionally, the authors found in another 

article (Cadario and Chandon, 2019) that 48% of the lay-public approved of this nudge, 

while 51% of the public believed in the nudge’s effectiveness to improve healthy eating. 

  

The affect nudge category groups together healthy eating nudge interventions 

which aim to affect an individual's emotional state, without altering the knowledge a 

consumer possesses (Cadario & Chandon, 2020). Combined however, affective nudges 

have a collective Cohen's d = .24 in a multivariate analysis, which is considered a small 

effect size according to Magnusson (n.d.); although one should note that the average effect 

size of affect nudges is almost double that of the average effect size for cognitive nudges 

(Cadario & Chandon, 2020).  

  

1) Healthy Eating Calls: According to Cadario & Chandon (2020), this nudge 

constitutes attempts to encourage individuals to eat better. The authors suggest that this 

could include attempts by restaurant staff to ask individuals if they wish to order a healthy 

side-option, or signs/stickers/posters, etc., which calls on individuals to eat healthier. These 

nudges attempt to influence healthy eating goals of consumers, which other researchers 

have suggested are inherently emotionally driven by nature (Shiv and Fedorikhin, 1999), 

cited by Cadario and Chandon. This nudge is conceptually similar to Münscher et al.’s, 

(2015) social reference norms, since healthy eating calls would likely refer to either group 

norms, or the norms established by an opinion leader. Additionally, healthy eating calls 

could be conceptually similar to Dolan et al.’s, (2012) messenger and/or norm nudge 

classification (please see MINDSPACE typology). The average effect sizes for these types 

of nudges are relatively small according to Magnusson (n.d.), possessing an average 

Cohen's d = .24 (Cadario & Chandon, 2020). Additionally, the authors found in another 

article (Cadario and Chandon, 2019) that 40% of the lay-public approved of this nudge, 

while 38% of the public believed in the nudge’s effectiveness to improve healthy eating. 
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2) Hedonic Enhancements: This nudge type uses positively valanced, detailed 

language and/or enticing displays, images, or packaging/containers to increase the positive 

affective appeal of nutritional food/beverage items (Cadario & Chandon, 2020). The 

authors point out that so far, researchers have not conducted field experiments to examine 

the effects of enhancing the negative aspects of unhealthy food (i.e., for example, by 

showing unfavourable visual depictions of the unhealthy food, etc.). However, this nudge 

type is conceptually similar to Hollands et al.’s, (2017) presentation of objects 

categorization, since its hedonic enhancements alter the way food products are presented 

to consumers. The average effect size of healthy eating enhancements is Cohen's d = .32 

(Cadario & Chandon, 2020), which is considered a small effect size according to 

Magnusson (n.d.). Additionally, the authors found in another article (Cadario and Chandon, 

2019) that 48% of the lay-public approved of this nudge, while 49% of the public believed 

in the nudge’s effectiveness to improve healthy eating. 

  

The behavioural aspect of the nudge typology groups together healthy eating 

nudge interventions based on behaviour; these nudges aim to alter how an individual 

behaves, without altering the knowledge a consumer possesses, or a consumer's emotional 

state (Cadario & Chandon, 2020). The authors suggest that combined across all behavioural 

intervention sub-types, behavioural interventions have the strongest effect on influencing 

healthy eating, with an average Cohen's d = .39 in a multivariate analysis. However, this is 

still considered a small effect size according to Magnusson (n.d.), as it does not meet the d 

> .50 threshold to be considered medium. 

  

1) Convenience Enhancements: This type of nudge seeks to increase the ease with 

which individuals can access consumer healthy food, and/or create small barriers which 

makes it harder for individuals to eat un-healthy food; for example, a grab and go line of 

healthy food in a cafeteria will reduce the amount of effort/waiting time for individuals to 

get their meal (Cadario and Chandon, 2020). Additionally, according to the authors, pre-

slicing fruits and vegetables, or making a healthy item the default option would also be 

considered convenience enhancements. Therefore, this is similar to the default 

classification scheme in Dolan et al.’s, (2012), or Münscher et al.’s, 2015 framework, as 

well as the changing option related effort category in Münscher et al.’s, framework. 

Cadario and Chandon report that this nudge has a Cohen's d = .37, which is the second 

largest effect sizes out of all the healthy eating nudges examined in this typology, although 

a Cohen's d = .37 is still considered small by Magnusson (n.d.). Additionally, the authors 

found in another article (Cadario and Chandon, 2019) that 53% of the lay-public approved 

of this nudge, while 52% of the public believed in the nudge’s effectiveness to improve 

healthy eating. 

  

2) Size Enhancements: This type of nudge seeks to control the portion sizes of 

healthy/un-healthy food items by controlling the physical sizes of cups, plates, or the 

amount of food in preplaced portions of food; for example, offering smaller plate sizes 

would limit the amount of food a person could select at any one time, thus creating a small 

barrier for individuals to eat larger portions of food (Cadario & Chandon, 2020). This 

nudge is conceptually similar to Holland et al.’s, (2017) size and shape nudge category. 

Interestingly, size enhancements had the highest overall effect size with a Cohen's d = .59 
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(Cadario & Chandon, 2020), which is considered a medium effect size by Magnusson, 

(n.d.). Cadario and Chandon cite Scheibehenne et al. (2010), who have found that this type 

of behavioural intervention works when individuals eat in the dark and cannot physically 

see their food, indicating that visual attention is not needed for this nudge to be effective. 

Additionally, the authors found in another article (Cadario and Chandon, 2019) that 43% 

of the lay-public approved of this nudge, while 46% of the public believed in the nudge’s 

effectiveness to improve healthy eating. 

 

In conclusion, there are many benefits to this nudge typology, not the least of which 

is the fact that Cadario & Chandon (2020) tested the effect sizes of the different nudges 

which they categorized. By doing so, one can see trends in terms of effectiveness regarding 

the broad generalized underlying processes of each nudge type. For example, cognitive 

nudges appear collectively to have a very small effect size (Cohen's d = .12), affective 

nudges have a larger, but still relatively small effect size (Cohen's d = .24), and behavioural 

nudges appear to have a much larger effect size (Cohen's d = .39)  (Cadario & Chandon, 

2020). While this does not guarantee that all cognitive nudges are highly ineffective or that 

all behavioural nudges are much more effective, it suggests that nudges which may be 

conceptually similar to the one’s the authors were examining may have similar 

effectiveness. The authors quantify the differences in effectiveness between the different 

nudge domains and nudge sub-types, giving one a practical understanding of which nudges 

are more effective, and thus, should be implemented in policy. 

 

It is interesting to note however that the public perceives that cognitive nudges, 

which are least effective, have both the highest levels of acceptance as well as the highest 

levels of perceived effectiveness among the general population. The authors point out that 

there appears to be an inverse relationship between actual nudge effectiveness and 

perceived nudge effectiveness, as well as actual nudge effectiveness and approval rating. 

This supports the findings of Sunstein (2016) who found that the public generally thought 

that less effective nudges were more effective, as well as the fact that the public was less 

likely to approve of more effective nudges, compared with less effective nudges. This poses 

an interesting area of future research in that future researchers could examine different 

ways to alter public perceptions of healthy eating nudge effectiveness so that these 

perceptions become more in line with the actual effectiveness of healthy eating nudges.  

  

The main drawback to this typology however is that the authors did not analyze the 

difference in effectiveness between encouraging healthy eating, vs. discouraging unhealthy 

eating. Therefore, the contributing factor to the large effect size of size enhancements, for 

example, could theoretically be more related to reductions in the serving size of unhealthy 

items, rather than the increase in healthy eating by providing larger portions of healthy 

items. However, despite this, there are many benefits to utilizing this particular nudge 

typology. 

 

 

 

 

  



 

 

13 

 

Influencing behaviour: The Mindspace way 

 The MINDSPACE typology seeks to categorize nudges based on the instrument 

being employed, although some of the nudge categories, such as priming, seem to 

categorize nudges based on the underlying psychological processes nudges operate on 

(Dolan et al., 2012). While this typology is simply a conglomerate of different nudge 

instruments compiled together, this style of typology is the most specific in terms of nudge 

categorization. Since each individual nudge gets its own categorization, this helps 

researchers categorize nudges easily. For example, nudge categorization schemes that 

place nudges into general categories—like a sub-categorization scheme based on the 

manipulation of information (Hollands et al., 2017)—may cause researchers to overlook 

specific kinds of informational nudges. For example, researchers may overlook or not 

realize that an informational nudge could be playing on multiple distinct psychological 

principles and underlying processes (i.e., messenger nudges vs. priming, vs. default rules, 

etc.) or that one information nudge could be sub-categorized into multiple, distinct sub-

categories. Thus, MINDSPACE’s specific conceptualization of nudge sub-types can help 

researchers more easily identify if a nudge fits into multiple sub-categories, and/or plays 

on multiple underlying psychological processes. 

 

Messenger: Dolan et al., suggest that the messenger categorization plays on two 

main types of psychological processes which include: deference to authority and 

emotional affect towards the messenger. The authors suggest that individuals are 

predisposed to accept and behave in accordance with information coming from a trusted-

authoritative source; in addition, according to the authors, humans are biased towards 

forming more favourable opinions towards messages conveyed by liked individuals. 

Therefore, according to these authors, a nudge such as a healthy eating call (from Cadario 

and Chandon's, 2020, typology) would be more effective the more knowledgeable an 

individual is perceived to be (i.e., an expert in the domain of healthy eating), and the more 

well-liked the individual is as a person.  

  

Incentives: Dolan et al., suggest that incentives constitute an automatic process by 

which certain behaviours can be reinforced (i.e., making them more likely to occur again 

in the future). These authors suggest that loss-aversion, the immediacy with which rewards 

are given, and the tendency for humans to overweight small percentage-chances to gain 

something are all psychological processes which can be acted upon to improve the power 

of incentives. For example, the authors suggest that nudges which offer individuals a small 

chance to win a lottery (with the payout to the winner occurring the same day) if they 

purchase a certain healthy food-item would work well to increase sales of the healthy food 

item. Additionally, advertisements which suggest individuals could lose their current 

physique if they eat too much food containing trans-fats, may work better to discourage 

trans-fat consumption compared to an advertisement suggesting that avoiding trans-fats 

will help an individual to stay in shape.  

  

Norms: Dolan et al., comment that societal norms have a tremendous impact on 

shaping human behaviour, and social norms can be harnessed to encourage positive 

behaviours. The authors further suggest that widely sharing a social norm with a targeted 

audience will cause positive behavioural changes in a population. The authors convey that 
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declarative norms --how we perceive others as acting-- are more powerful than norms 

which convey the proper way to act. Therefore, a nudge poster aiming to reduce university 

binge drinking would be more effective if it stated that few university students drink on 

weekends (declarative norm), as opposed to stating that most students believe that drinking 

on the weekends is bad. 

  

Defaults: Dolan et al., propose that no-action defaults (i.e., where there is a pre-

selected option presented to the chooser) may operate on underlying psychological 

processes such as loss aversion (i.e., focussing on what one would lose if they switched 

from the default to a different option), or implied endorsement by the choice architect. For 

example, in a restaurant setting, a server may ask individuals if they would prefer a healthy 

salad with their meal (as the default), as opposed to making no recommendation. Another 

potential default tool, according to the authors, is the forced choice method. An example 

would include a restaurant asking which side dish an individual would like (forced choice) 

without suggesting any options. The authors further suggest that a forced choice may 

prompt deeper thinking resulting in nudgees making better choices.  

  

Salience: Dolan et al., suggest that salience nudges utilize attention grabbing 

stimuli that can be employed by choice architects to direct attention towards and/or away 

from certain choice-options. The authors discuss how an individual's attention is drawn to 

various stimuli which: are high in novelty (i.e., items that move, have flashing lights, have 

intricate colour designs, etc.), are accessible (i.e., in an easily seen location), and are simple 

(i.e., do not require a lot of higher-order cognitive resources to process). Examples of 

salience nudges would include placing apples in a basket or well-lit area (i.e., in a cafeteria 

setting) in order to draw attention to this healthy food item. 

  

Priming: Dolan et al., suggest that priming is a psychological process which 

serves to bring knowledge into the forefront of one's mind in order to make retrieval of 

this knowledge more easily accessible in the future. The authors suggest that priming can 

involve sensations (i.e., smells, sights, etc.), or concepts/words (i.e., such as a book, 

hammer, fairness etc.). The authors point out that even if the knowledge is not being 

consciously accessed, primes can still subconsciously influence behaviour; for example, 

Wansink and Kim (2005) found that in one study, a priming nudge which primed subjects 

in an experiment with larger popcorn containers caused them to eat 33.6% more popcorn 

than individuals given smaller containers – cited by Dolan et al., (2012).  

  

Affect: Dolan et al., suggest that nudges which use emotion provoking stimuli can 

be a very strong force in terms of directing behavioural change. The authors further suggest 

that perception inexorably leads to affect (i.e., we have automatic unconscious emotional 

evaluations regarding all perceptual experience, such as seeing an "ugly" house, or a 

"handsome" house, etc.), and that emotional responses to products/stimuli can be altered 

via repeated parings. For example, pairing favourable word --such as juicy and succulent -

- with apples may lead to increased demand for apples.  
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Commitments: Dolan et al., suggest that pre-commitment nudges are powerful 

tools at directing behavioural changes. The authors convey that because individuals have 

limited willpower, nudges in the form of commitment devices that impose a penalty for 

failing to achieve a certain goal are both effective at changing behaviour, and sometimes 

welcomed and self-imposed by individuals seeking to change their own behaviour. 

Additionally, the authors suggest that when commitments are made public, this can further 

enhance the strength/power of the commitment device. Therefore, a nudge which asks an 

individual to make a public, self-imposed commitment to achieve a specific goal (i.e., 

social media post in which one commits to eating one piece of fruit everyday), that comes 

with a punishment (i.e., one must pay someone money if one fails to complete the goal) is 

a powerful device which could drastically influence behaviour (Dolan et al., 2012). 

  

Ego: Dolan et al., suggest that people are biased to evaluate our own 

actions/decisions through a favourable lens, and that people are likely to engage in actions 

which support positive notions of ourselves; additionally, the authors suggest that people 

strive to maintain consistency in between one’s thoughts and behaviours. Due to these 

biases, the authors suggest that framing of behaviour nudges that cause individuals to 

feel good about themselves (i.e., linking healthy eating to self-esteem), may be effective 

at causing behavioural change. Additionally, the authors convey that nudges which call 

individuals to perform actions which are consistent with their previous behaviours are 

also effective. For example, a nudge which asks individuals to sign a petition that promotes 

healthy eating in schools, may cause individuals to be more receptive to future 

marketing/advertising efforts designed to promote their own healthy eating. 

  

In conclusion, MINDSPACE is somewhat confusing as a nudge categorization 

scheme because there are no over-arching categories which nudges fit into. For example, 

while Cadario and Chandon (2020) placed their nudges into either a cognitive, affective, 

or behavioural category, Dolan et al., (2012) simply list all of the nudges in their typology 

without further sub-categorizing them. This makes it hard to remember the individual 

nudges categories and may make it hard to use this nudge typology.  

 

However, because some of the classifications seem to be based on the underlying 

psychological processes involved in a nudge (i.e., such as priming and affect), this typology 

may make it easier to see similarities between this nudge typology and other nudge 

typologies. For example, nudges which utilize salience could be conceptually similar to 

Hollands’ et al (2017) presentation of objects nudge category, while the Cadario and 

Chandon’s (2020) hedonic enhancements category would fall under Dolan et al.’s, (2012) 

affect category. Therefore, this type of categorization scheme would allow individuals 

looking at different nudges to hypothesize about the underlying psychological mechanisms 

which are being employed; this is a unique way of looking at nudge categorization which 

is different from many of the other typologies listed in this review. 

 

Additionally, since Dolan et al., (2012) listed a wide variety of different types of 

common nudge strategies, this makes it relatively easy for one to compare this typology 

scheme to other nudge typologies, and to determine nudges which are widely accepted 

among nudge researchers. For example, default options, fostering commitment, norms, and 
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incentives, are all kinds of nudges used in other typologies (Münscher et al., 2015; Cadario 

and Chandon, 2020). Ultimately, although it is somewhat difficult to remember all of the 

nudges listed in the MINDSPACE typology, the focus on underlying psychological 

mechanisms, and the longer list of specific nudge strategies allows one to easily compare 

different types of nudges from other typologies to this one, and to determine certain types 

of popular nudges used by other researchers.  

 

Summary 

In summary, my review of the nudge typologies found that there were a number of 

distinct types of nudges proposed by different authors, and that there was not a true 

consensus surrounding definitive nudge constructs. The authors did not reconcile 

differences between constructs, and instead, each author created their own independent 

nudge classification scheme. For instance, Hollands et al.’s, (2017) TIPPME typology calls 

one of their nudges a position manipulation, but this type of nudge could fall under two 

different classification schemes under Cadario and Chandon’s (2020) Tripartite typology, 

as potentially either a convenience enhancement or a visibility enhancement. Likewise, 

Münscher, Vetter, and Scheuerle’s (2015) Taxonomy of Choice Architecture Techniques 

typology classifies changing option related effort and defaults as two distinct categories, 

while Cadario and Chandon’s (2020) Tripartite typology would classify both of these types 

of nudges under their convenience enhancements category.  

 

Additionally, Hollands et al., (2017) TIPPME typology limits the scope of their 

nudge classifications to physical micro-environments, which indicates that this typology 

would not be able to classify nudges from Münscher, Vetter, and Scheuerle’s (2015) 

typology, such as providing reminders nudge category or the decision commitment nudge 

category. Finally, although Sunstein’s (2016) System 1 vs. System 2 distinction is useful 

in classifying nudges (as broadly, System 1 nudges appear to be considered on average, 

more intrusive, and less accepted than System 2 nudges, Sunstein, 2016; Evers et al., 2018; 

Diepeeven et al., 2013), this typology does not allow for fine-grain analysis to discover 

whether specific nudges utilizing System 1 (fast thinking) or System 2 (slow deliberate 

thinking) would be considered similar to each other in terms of their effectiveness in 

influencing behaviour change. Although Sunstein’s (2016) System 1 vs. System 2 typology 

may be a helpful categorization scheme regarding the development of research questions 

in predicting overarching trends/patterns within/between System 1 and System 2 nudge 

classifications, it would be helpful to use nudges from different typologies, such as 

Münscher, Vetter, and Scheuerle’s (2015) Taxonomy of Choice Architecture Techniques 

typology, as well as Cadario and Chandon’s (2020) Tripartite typology, in order to ensure 

there is a wide array of different types of nudges being examined. 
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1.2 Nudge Acceptance: Importance of Public Acceptance of Nudge Policies 

There are several reasons for nudge researchers to consider the public’s approval 

of different nudge policies. Since individuals in the Western world live in countries with 

democratic government types, individuals who create and implement public policies are 

meant to create policies that are good for the public. However, this poses the question of 

who decides what is good for the public? Although one could argue that technocrats and 

scholars studying in the areas of human health and psychology would have the best 

understanding of what is good for the public from a health perspective, one must also 

consider the public’s own opinions and beliefs surrounding what they feel is good for 

themselves. 

 

To avoid listening to the public’s opinion regarding what the public approves of, or 

what the public feels is best for themselves, would be to live in a dictatorship, or a form of 

oligarchy (such as a technocracy), and would not reflect the basic democratic values which 

Western society is based on. Additionally, making decisions on behalf of the public brings 

up moral issues surrounding consent, and calls in to question the philosophical foundations 

of libertarian-paternalism; while nudges are meant to be paternalistic, nudges are also 

meant to respect the autonomy, choices, and desires of those being nudged (Thaler and 

Sunstein, 2009). Therefore, if those being nudged do not get a say in which nudges are 

imposed on them (if they are not given the basic courtesy of consenting to nudges which 

will impact their lives), then nudges may not be truly respecting an individual’s autonomy. 

Thus, respecting the public’s autonomy, and gaining the public’s consent on what nudges 

policy makers implement is of paramount importance in keeping with the moral and ethical 

principles of: libertarian-paternalism, our conceptions and understanding of consent, and 

ultimately, the moral and ethical principles of democracy which Western societies are 

founded upon. Therefore, gaining the public’s approval regarding nudge policies is crucial. 

 
Variables that Are Associated With Nudge Acceptance 

While many authors have discovered that overall, most nudges (in many different 

nations) receive high degrees of support (Hagman et al., 2015; Reisch and Sunstein, 2016), 
not all nudges receive equal support. In particular, some nudges such as defaults, have 
consistently received less support compared to other types of nudges (i.e., informational 
nudges) (Hagman et al., 2015; Reisch and Sunstein, 2016; Jung and Mellers, 2016). Many 
reasons have been suggested as to why some nudges consistently receive less support 
than others, and two of the key variables that explain this relationship (perceived 
intrusiveness and perceived effectiveness) will be outlined below. 
 

Perceived Intrusiveness 

Individuals believe that a nudge is intrusive when a nudge is perceived to threaten 

one’s autonomy (Hagmann, Siegrist, and Hartmann, 2018; Bruns, Kantorowicz-

Reznichenko, Klement, Luistro Jonsson, Rahali, 2018). Although nudges are specifically 

designed to be autonomy preserving (i.e., a nudge does not force an individual to make a 

certain decision, Thaler and Sunstein, 2008), the lay public sometimes has the perception 

that a nudge is trying to manipulate them into making a certain decision (Jung and Mellers, 

2016; Sunstein, 2016; Loibl, Sunstein, Rauber, & Reisch, 2018; Bruns et al., 2018). The 

public may feel this way if a nudge is perceived to operate on non-conscious (i.e., System 
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1) processes, because the public feels that they are being unduly influenced without their 

knowledge or consent (Sunstein, 2016). However, it should be noted that any type of nudge 

can be perceived as manipulative; because all nudges attempt to influence the behaviour of 

the public, perceived nudge intrusiveness exists along a spectrum (Loibl, Sunstein, Rauber, 

Reisch, 2018; Jung and Melelrs, 2016; Reisch and Sunstein, 2016).  

 

When the public believes they are being manipulated, this causes them to feel anger 

or discomfort at the thought of being manipulated, which then can cause the public to lash 

out or react against the manipulation or the perceived manipulator (Bruns et al., 2018). This 

premise is known as reactance theory in psychology (according to these authors) and 

explains the mechanism behind perceived nudge intrusiveness. Ultimately, higher levels of 

nudge intrusiveness have been shown to lower levels of nudge acceptance among members 

of the public (Evers et al., 2018).  

 

As previously mentioned, many individuals feel that System 1 nudges threaten 

one’s autonomy significantly more than System 2 nudges. This is because System 1 nudges 

often operate on non-conscious processes outside of a person’s awareness, whereas System 

2 nudges are designed to operate on conscious processes, and respect a person’s agency 

(Sunstein, 2016). Thus, while System 2 nudges may still be perceived as manipulative by 

some people because they are still attempting to influence behaviour (Loibl, Sunstein, 

Rauber, & Reisch, 2018), System 2 nudges are often seen as more autonomy preserving 

and hence less intrusive compared to System 1 nudges (Loibl et al., 2018; Sunstein, 2016). 

Ultimately, this causes System 2 nudges to have higher levels of nudge acceptance on 

average, compared to System 1 nudges (Loibl, Sunstein, Rauber, & Reisch, 2018).  

  

Other factors that are known to influence perceive nudge intrusive include 

temperament, with more reactive individuals seeing nudges as more intrusive, political 

orientation, with conservatives tending to see nudges as more intrusive than those who are 

liberal, and nudge-goal value alignment (Jung and Melelrs, 2016; Reisch and Sunstein, 

2016; Hagmann, Siegrist, and Hartmann, 2018; Marchiori, Adriaanse, & De Ridder, 2017). 

The last one indicates the extent to which a person’s prior goals (i.e., such as losing weight) 

are in line with the aim of the nudge. Individuals who have better value-goal alignment 

with a nudge are less likely to see a nudge as intrusive (Hagmann, Siegrist, and Hartmann, 

2018). 

 

Perceived Nudge Effectiveness 

Perceived nudge effectiveness is a variable which explains a large amount of 

variance in predicting nudge approval (Sunstein, 2016), especially healthy eating nudge 

approval (Cadario and Chandon, 2019; Djupegot & Hansen, 2021). Some authors have 

maintained that this is the single largest variable for predicting healthy eating nudge 

approval (Djupegot & Hansen, 2021). The idea behind perceived nudge effectiveness is 

that people tend to accept nudges if they believe that the nudge actually works (Sunstein, 

2016). Paradoxically, nudges which are seen as more intrusive/autonomy threatening (i.e., 

System 1 nudges) also tend to be seen as less effective (Cadario and Chandon, 2019). This 

is an interesting paradox because perceived nudge intrusiveness is often defined as the 

ability for a nudge to threaten one’s autonomy (Hagmann, Siegrist, and Hartmann, 2018); 
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thus, one would think if a nudge was not effective, then a nudge would not be perceived as 

autonomy threatening. 

 

Additionally, there have been many interesting experiments demonstrating the role 

of perceived nudge effectiveness. For example, Sunstein (2016) discovered that the 

majority of participants in his study preferred System 2 nudges over System 1 nudges. 

However, when he informed them that System 1 nudges are significantly more effective 

compared to System 2 nudges, these individuals changed their minds and began to prefer 

System 1 over System 2 nudges. This demonstrates that individuals on average believe that 

System 2 (higher order thinking) is more responsible for their behaviour than it really is. 

Similar findings were discovered by Cadario and Chandon (2019), who discovered that the 

most effective healthy eating nudges had the lowest approval, and that nudge approval was 

inversely correlated with nudge effectiveness. Again, this suggests that individuals tend to 

overestimate how responsible their higher order cognitive processing is (i.e., System 2) on 

their overall behaviour. It also suggests that these individuals significantly underestimate 

the role of System 1 processing and its influence on one’s behaviour. Thus, to sum up, 

these findings indicate that System 1 nudges are usually significantly more effective than 

System 2 nudges (Cadario and Chandon, 2019; Willis, 2011), however, the public 

perceives the opposite to be true. 

 

 Furthermore, it should be stated explicitly that while System 2 nudges do not 

generally have a substantial impact on behaviour, especially if administered one time in a 

laboratory setting (Cadario and Chandon, 2019; Wright & Bragge, 2018; Boylan, Loiue, 

& Gill, 2012) they may be perceived as effective by the lay public because these nudges 

have been shown to significantly impact one’s attitudes and intentions towards a behaviour 

(Wright & Bragge, 2018; Sunstein, 2016; Boylan, Louie, & Gill, 2012). This may explain 

why the lay public feels that these nudges are effective, when in reality, their effectiveness 

is usually very low (Cadario and Chandon, 2019; Wright & Bragge, 2018; Boylan, Loiue, 

& Gill, 2012).  

 

This has produced an interesting paradox for nudge researchers who have often 

debated whether nudges which are more effective should be implemented (even if some 

members of the public do not like them) or whether nudges that are liked by the public 

should be implemented, even though they tend to be lower in effectiveness (Cadario and 

Chandon, 2019)?  However, although System 2 nudges are considered less effective on 

average (compared to System 1 nudges), there may be some evidence to suggest that 

System 2 nudges may be more likely to change behaviour over a longer time horizon 

(Wylie, 2018). Additionally, System 2 nudges may lead to behaviour change if individuals 

have a stronger desire for behaviour change, but simply do not have the knowledge needed 

to make healthier eating choices. However, given that System 1 nudges are significantly 

more effective in general, and the public vastly overestimates the effectiveness of System 

2 nudges (Cadario and Chandon, 2019; Sunstein, 2016), figuring out how to increase the 

public’s approval for System 1 relative to System 2 nudges presents an interesting gap in 

the literature. 
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Summary  

Nudge acceptance is an important consideration within the framework of 

Libertarian paternalism. Neglecting to understand whether the public approves of the 

implementation of a nudge destroys the public’s ability to consent (and thus, to freely 

choose) to which nudges are implemented within society. In terms of the nudge literature, 

two key variables are associated with nudge acceptance, and these include perceived 

effectiveness and perceived intrusiveness. Higher levels of perceived effectiveness are 

correlated with higher levels of acceptance, while higher levels of perceived intrusiveness 

are correlated with lower levels of acceptance (Sunstein, 2016; Cadario and Chandon, 

2019; Evers et al., 2018; Djupegot & Hansen, 2021). Furthermore, some authors have 

suggested an inverse relationship between perceived nudge effectiveness and actual nudge 

effectiveness (Cadario and Chandon, 2019; Sunstein, 2016). 
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Chapter 2: Determinism Priming and 

Nudge Acceptance 
 

 This chapter aims to understand the ways that conveying information about 

scientific determinism (i.e., the idea that all events, including human action, come about as 

the result of a prior cause) (Harris, 2012) influences the public’s acceptance of nudges. 

This effect is hypothesized to occur because scientific determinism primes may 

alter/reduce a person’s perceptions of their own autonomy, which may then cause nudges 

to seem less intrusive (Hannikainen et al., 2017). Ultimately, this chapter will examine the 

lay public’s beliefs surrounding their understanding of free will and determinism. 

Additionally, this chapter will explore different sub-types of determinism and the lay 

public’s beliefs surrounding each sub-type. Furthermore, this chapter will examine findings 

from experimental and correlational studies which prime and measure free will and/or 

determinism beliefs to get an understanding of which variables free will and determinism 

are associated with. Finally, limitations of previous work will be explored. 

 

2.1 Free Will Belief 

Free will is considered an important element within our democratic society. The 

ability to make choices has been considered a fundamental cornerstone of economic theory, 

in which individuals must make decisions between competing wants and desires in order 

to maximize their overall well being (Wertenbroch et al., 2020). Additionally, the supreme 

court of the United States of America has stated that free will is a fundamental conception 

on which the justice system of the United States is based as free will is necessary in order 

to hold people morally accountable for their actions (Harris, 2012). Furthermore, to many 

religious individuals from a wide variety of religions (Islam, Christianity, Judaism, etc.) 

free will is a central tenant of their faith, from which, the very basis of morality is derived 

(Predestination, N.D.; Frame, 2012; Rambam Teshuvah 5:4). According to these religions, 

the ability to be able to have made alternate choices given the same circumstances is what 

allows an individual to possess moral responsibility for their actions (Predestination, N.D.; 

Frame, 2012; Rambam Teshuvah 5:4). Ultimately then, the ability to make choices freely 

is considered fundamentally important both to conceptions of morality, and as the basis of 

general economic theory.  

 

It is interesting to note that when it comes to defining free will, there is not a 

consensus view on what free will means. Some have suggested that free will constitutes “a 

component to biological behavior that is something more than the unavoidable 

consequences of the genetic and environmental history of the individual and the possible 

stochastic laws of nature” (Cashmore, 2010, p. 4500). Some have conceptualized free will 

to mean the ability to make a different decision regarding a choice or an action, given the 

same scenario over again (sometimes known as contra causal free will) (Harris, 2012). 

Others have suggested that folk conceptions of free will suggest that one’s will is free, so 

long as one is acting in accordance with one’s own desires, and one’s desires are not being 

acted upon by outside forces (Wertenbroch et al., 2020). Additionally, these authors 

suggest that the definition of  autonomy is very closely aligned with their definition of free 
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will, with autonomy representing “…[a] consumers’ ability to make and enact decisions 

on their own, free from external influences imposed by other agents” (Wertenbroch et al., 

2020, p. 2). Thus, to sum up the overlapping opinions of free will stated above, many 

scholars suggest that one has free will or autonomy so long as one is not constrained or 

influenced by other persons or forced to act in certain ways (in which they could not have 

acted differently) by their genes or their environments. 

 

It is important to understand lay beliefs regarding the origins of free will. In a study 

by Zheng et al., (2016), the authors demonstrated that the majority of those who believe in 

a related concept to free will (willpower) more strongly, believe that willpower originates 

within the confines of one’s non-corporeal (i.e., non-physical) mind, instead of existing in 

relation to one’s brain (roughly 75% vs. 25%). Thus, these individuals believe that the mind 

and brain are not identical, such that one’s willpower is made up of a non-physical 

substance that exists independently of the brain but has an influence on one’s ability to act 

in the world. 

 

Interestingly, most individuals do not believe willpower originates in a person’s 

soul, but rather, originates in a person’s mind (Zheng et al., 2016). The Cambridge 

dictionary defines a soul as “[T]he spiritual part of a person that some people believe 

continues to exist in some form after their body has died, or the part of a person that is not 

physical and experiences deep feelings and emotions” (Soul, n.d.). The Cambridge 

dictionary defines a mind as “[T]he part of a person that makes it possible for him or her 

to think, feel emotions, and understand things” (mind, n.d.). This is an important distinction 

considering that a soul has religious and spiritual connotations, whereas a mind has only 

secular connotations. Thus, Zheng et al.’s, (2016) found that over 90% of their study 

participants believed that willpower could be attributed to a person’s non-physical mind, 

as opposed to less than 10% in the study who attributed willpower to a person’s soul. 

Therefore, it is possible that while some religious people see one’s willpower as having a 

spiritual connection between one’s willpower and one’s soul, the majority of those who 

believe in non-corporeal willpower, (even if they may be religious), see willpower as a 

non-spiritual, yet non-physical element that exists within humans. 

 

This concept of a non-physical mind/willpower is important for understanding the 

lay publics’ perceptions of the importance of free will, especially as free will relates to 

morality. In terms of the importance of the concept of free will, many authors from different 

disciplines, religions, and time-periods have suggested that free will is fundamentally 

associated with morality. While it has already been discussed how free will is important to 

the conceptions of morality for Christians, Jews, and Muslims (Predestination, N.D.; 

Frame, 2012; Rambam Teshuvah 5:4), free will is also an important element in secular 

conceptions of morality. For example, in the eighteenth Century, the philosopher Emanuel 

Kant had proposed the idea that a non-deterministic universe gives rise to free action, which 

gives rise to individual choice (and thus blameworthiness) regarding how an individual 

chooses to act (Kant & Abbott, 2007).  
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The implications of a non-corporeal mind giving rise to free will are important for 

morality, especially considering the alternative, that willpower exists within the brain 

alone. If willpower is based on neural processes alone, then individuals with 

underdeveloped neural circuitry for willpower could not be held as responsible for their 

actions (or crimes or misdeeds) as individuals with more advanced willpower neural 

circuitry. This is because individuals with underdeveloped circuitry for willpower do not 

have as much of a capacity (as those with greater neural circuitry for willpower) to control 

their own behaviours, suggesting that their choices to act or not act were not entirely up to 

them.  

 

Interestingly, in Zheng et al.’s, (2016) study, the authors found that individuals who 

attributed willpower to the human brain were very unwilling to suggest that those who had 

underdeveloped neural circuitry should be held less morally responsible for their actions 

(76.3% of respondents disagreed). This position is inconsistent with their beliefs, because 

if a person’s strength of willpower does not reflect a person’s authentic self, and instead 

reflects neural developments outside of that person’s control, then a person could not 

logically be held as responsible for a misdeed as someone who had a greater ability to resist 

an immoral or illegal action but chose to perform the action anyway. However, in the 

coming section, one will see that free will is an important conception for one’s belief in the 

inherent blameworthiness of an immoral or illegal action. This ability to morally blame 

another for their actions allows one to feel justified (or avoid feeling bad) when one 

administers a punishment to those who have broken the law. As well, because belief in free 

will mitigates some of the emotional impact one feels when administering a punishment to 

those who broke the law, those who believe in free will more strongly are also more willing 

to administer harsher punishments to individuals who have broken the law, compared to 

those who believe less strongly in free will. 

 

In one study, contemporary researchers surveyed the lay public and collected data 

on study subjects’ free will beliefs, recent anxiety levels (of the past 3 days), as well as 

study subjects’ trait-level punitiveness. The authors found that participants who had higher 

levels of trait-level punitiveness also had higher rates of anxiety (in the past three days) 

only if they did not believe more strongly in free will (Clark, Baumeister, & Ditto, 2017). 

Thus, these authors suggest that while anxiety was correlated with individuals who had 

higher trait-level punitiveness, anxiety levels were reduced if individuals high in trait-level 

punitiveness also believed more strongly in free will. Thus, belief in free will moderated 

and appeared to reduce the negative psychological impact associated with one’s desire to 

punish another person’s moral/legal transgressions. This suggests that free will’s 

association with morality at least in part, is to help alleviate the anxiety of someone who 

desires to enact punishment on a wrongdoer.  

 

Furthermore, Martin, Rigoni, and Vohs (2017) discovered that when they measured 

free will beliefs, free will was correlated with giving stronger punishments to those who 

break laws/moral norms. This supports the finding of Clark, Baumeistiner, & Ditto (2017); 

if higher belief in free will mitigates some of the negative psychological  impact a person 

feels when desiring to enact a punishment, then it makes sense that those who believe more 

strongly in free will would be more willing to give out harsher punishments. Thus, these 
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findings support the notion that free will is tied to moral blameworthiness; free will appears 

to reduce the guilt a person feels from desiring to punish a wrongdoer (Clark, Baumeister, 

& Ditto, 2017), which may also cause those with higher beliefs in free will  to be willing 

to give harsher punishments to those who transgress legal/moral norms (Martin, Rigoni, 

and Vohs, 2017). 

 

Finally, belief in free will is what gives rise to the general lay conception that 

humans should be allowed to make their own independent and rational choices, free from 

outside influence (van der Vossen, 2019). This assumption is founded on the premise of 

classical notions of economic thought, that human beings are free, rational agents who will 

make rational choices that maximize their wellbeing (Wertenbroch et al., 2020). This belief 

supports arguments in favour of a philosophical school of thought known as 

Libertarianism, which believes that humans should be maximally free from coercion of 

others and should not have their personal autonomy infringed upon (except in the cases in 

which their actions may infringe upon the autonomy of others) (van der Vossen, 2019). 

While Libertarians generally acknowledge that humans may sometimes make fool-hearty 

decisions (i.e., a person who chooses to smoke to get a short term zing, in exchange for 

long term damage to one’s health), they use the concept of free will to suggest that humans 

have self-ownership, and that infringing upon another’s freedom via coercive means 

violates another person’s fundamental rights (van der Vossen, 2019). 

 

Of course, this principle only applies if human beings are both sufficiently rational 

and have sufficient free will to exercise their own independent agency. Libertarians will 

not hesitate to point out that those who are not sufficiently rational to make choices in their 

own ultimate interests (i.e., such as children) sometimes need to have choices made on 

their behalf…for their own good (“Children”, 2008). This is called Paternalism, and stems 

from the Latin “Pater” meaning father…more specifically, it stems from the Latin root 

paternalus and loosely translates into “fatherly”. In this case, paternalism suggests that one 

acts as a father would by helping one to make choices that are in a person’s best 

interest/preventing one from acting in ways that go against one’s best interest (Thaler & 

Sunstein, 2008). 

 

Interestingly, however, although the concept of free will is important to a wide 

variety of groups and individuals from around the world, modern scientific advances have 

come to question the concept of free will; in particular, these advances have come to 

question the extent to which humans have free will (Harris, 2012). Advances in the 

theoretical understanding of a concept called scientific determinism have appeared to 

threaten human conceptions of and understandings of free will/agency and suggest that 

humans may not be as free (or possess as much autonomy) as we previously believed. 

While Harris suggests that  some lay people as well as philosophers believe that the idea 

of free will and scientific determinism are not mutually exclusive and can exist 

simultaneously (a view known as compatibilism), other scholars have found that the lay 

public intuitively believes that the two concepts cannot both exist (Shepard, 2012). Thus, 

according to this second and more prevalent societal view, evidence that scientific 

determinism exists can threaten one’s conceptions of how free/autonomous one really is 

(Hannikainen et al., 2017).  
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If notions of scientific determinism challenge the view of free will, then this would 

challenge notions of Libertarian arguments that favor the maximization of freedom for 

people in a society. If our behaviours are at least in part a manifestation of prior influences 

outside of our control, then not all of our decisions are 1) Rational, and 2) Made in our own 

ultimate self-interest. Given Libertarian’s own logic, if humans are prone to making 

systemic errors in judgement which cause us to make irrational decisions not in our own 

best interest, then like children, adults sometimes need to be protected from our own 

irrationality. 

 

Interestingly, when individuals have been presented with scientific evidence for 

determinism and have come to realize that prior causes outside of one’s control can exert 

a greater impact on one’s thoughts, desires, and actions than one previously imagined, 

one’s preferences for paternalistic intervention significantly increases (Hannikainen et al., 

2017). Additionally, these individuals are also more willing to sacrifice a portion of their 

own autonomy in exchange for greater paternalistic protection. Given this unique finding, 

this chapter will look to further examine scientific determinism and its subtypes, how 

priming scientific determinism impacts other variables, and how scientific determinism 

could be used to increase the approval of nudges. 

 

2.2 Determinism (and Determinism Sub-Types) 

 Determinism, sometimes also called causal determinism, is the idea that if laws of 

classical physics govern the known universe, then all events are the result of prior causes 

(Harris, 2012). Determinism ultimately suggests that there is a chain of causation, with one 

event preceding and causing another event, which in turn causes another event, which goes 

all the way back to the beginning of the universe (Hoefer, 2009). This causal chain also 

includes human actions and behaviour, such that “...one's deliberations, choices, and 

actions will often be necessary links in the causal chain that brings something about. In 

other words, even though our deliberations, choices, and actions are themselves determined 

like everything else, it is still the case, according to causal determinism, that the occurrence 

or existence of yet other things depends upon our deliberating, choosing, and acting in a 

certain way” (Talbert, 2019).  

 

However, many members of the lay public feel that they cannot believe in both 

determinism and free will simultaneously, because if determinism is true and all human 

behaviour is brought about based on prior causes, then one’s actions are the results of prior 

causes outside of one’s control…and hence, not free (Harris, 2012). Therefore, given this 

understanding, many members of the lay public believe that if determinism is true, then 

one is not really responsible for one’s actions, as one’s actions were caused by a prior 

causal chain of events (Harris, 2012).  

 

Interestingly, there exists many different areas of research which support notions 

of determinism. While classical physics research was the research which outlined modern 

conceptions of determinism (Harris, 2012), there have been other types of research which 

have expanded upon this view. Therefore, I have included some of the other research 

streams which supports the scientific belief in determinism below. 
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Intrinsic Determinism Vs. Extrinsic Determinism 

 Hannikainen et al., (2017) contrast the notion of intrinsic determinism which 

examines the genetic and neuroscientific causes of our behaviour, personalities, etc., with 

extrinsic (or environmental) determinism, which examines how various trivial 

environmental stimuli, or our social environment/developmental upbringing, shapes our 

behaviour, personalities, etc. Some authors have found that intrinsic and extrinsic 

determinism primes have different impacts on the autonomy perceptions of the lay public 

(Zheng et al., 2016), although intrinsic primes (i.e., genetic vs. neuroscientific) had similar 

effects on lay autonomy perceptions, and extrinsic primes (i.e., environmental) had similar 

effects on lay autonomy perceptions (Zheng et al., 2016). Additionally, other authors have 

found that beliefs in intrinsic vs. extrinsic types of determinism have different implications 

regarding how determinism priming impacts other variables, such as nudge acceptance 

(Hannikainen et al., 2017).  

 

Thus, because researchers have found differences between the impacts of intrinsic 

vs. extrinsic primes on lay autonomy perceptions and have found similarities between the 

ways that intrinsic primes impact lay autonomy perceptions, (and similarities between the 

ways that  extrinsic primes impact the lay public), I have categorized deterministic research 

into intrinsic and extrinsic sub-types of deterministic research. While the above findings 

will be discussed in a latter section titled “Association Between Determinism 

Beliefs/Priming With Perceptions of Autonomy”, these differences justify categorizing 

genetic and neuroscientific research under the same heading of intrinsic determinism.  

 
Neuroscientific Determinism 

I define neuroscientific determinism as the belief that our brains are largely (if not 

solely) responsible for one’s sensations/perceptions, thoughts, and actions. Scientists, as 

well as the lay public, have been aware of the connection between one's brain, thoughts, 

and actions, for a very long time. One early example of this was the case study of Phineas 

Gage, who was a railroad worker who suffered through a bad accident which caused an 

iron rod to go straight through the frontal lobe of his brain (Macmillan, 2000). While he 

miraculously survived, the event substantially changed his personality, causing him to 

change from a hard working, respected foreman, to an impulsive, obstinate, and highly 

emotional individual (Harlow, 1868). He became somewhat of a celebrity in popular 

culture at the time, which made the lay public strongly aware of the connection between 

one's brain and one's mind and personality (Macmillan, 2000).  

 

Additionally, modern studies have also found a variety of links between an 

individual's brain, mind, and subsequent behaviour, such as a study which discovered that 

a brain tumour in the orbitofrontal cortex caused a man with normal sexual desires to 

develop paedophilic urges, and to molest his daughter; removal of the tumor reverted his 

sexuality back to normal (Tenbergen et al., 2015). Additionally, scientists have learned that 

traumatic brain injuries can substantially alter behaviour, such as causing individuals to 

develop increasingly hostile or aggressive behaviour, poor judgement, or a lack of proper 

social skills (Behavioural and Emotional Effects, n.d.).  
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Furthermore, in terms of the beliefs of the lay-public, individuals in society are 

acutely aware of the link between a chemical imbalance in one’s brain and the link with 

depression and mental health (Shroder et al., 2020; Pescosolido, 2013). Additionally, it is 

interesting to note that in a study by McCabe and Castel (2008), these authors discovered 

that if they put a picture of a brain next to made-up study results which conveyed findings 

of cognitive neuroscience, lay-people felt that the authors had used significantly greater 

argumentation and reasoning in the article Furthermore, it is common knowledge in society 

that dementia and Alzheimer’s are brain diseases, which destroy a person’s memory. 

Additionally, it is common knowledge that if one bangs one’s head too hard, one can lose 

consciousness, or that when one takes drugs, or drinks alcohol, this has an impact on the 

brain which can cause a person to act in ways they otherwise wouldn’t have, as well as 

potentially distorting one’s perceptions of reality.  

 

Ultimately, although the public is intimately aware of the connection between our 

brains’ influence on our thoughts and actions, the majority of the lay-public believes in a 

related concept to the brain, which was previously discussed. In general, many lay-

individuals (i.e., roughly 90% in one study) intuitively feel that the mind is not identical 

with the brain, and that there are parts of the mind which are non-corporeal (i.e., non-

physical) (Zheng et al., 2016). Interestingly, many lay-individuals feel that these non-

physical elements can sometimes influence a person’s decisions and actions, such as 

allowing a person to have the willpower to resist temptation (Zheng et al., 2016).  

 

Therefore, although the public is aware that the brain can have a substantial 

influence over a person’s mental health and one’s sensation and perception (Shroder et al., 

2020; Pescosolido, 2013), the public also believes that one’s non-corporeal mind exist 

alongside the brain, and that one’s mind can direct human behaviour and action in some 

situations (Zheng et al., 2016). This suggests that the lay-public does not generally believe 

in neuroscientific determinism outright, although they are very much aware that anything 

which physically impacts one’s brain will also have an impact on one’s mind, including 

sensations/perceptions, thoughts, and actions (Shroder et al., 2020; Pescosolido, 2013; 

Macmillan, 2000) 

 

Biological/Genetic Determinism 

 Biological and genetic determinism is based on the belief of causal determinism 

and maintains that our genes and other biological factors are responsible for determining 

human thought, deliberation, and action (de Melo‐Martín, 2003). Initially, Gregor Mendel 

was responsible for beginning the field of genetics with his famous studies on pea plants, 

in the mid-1800's (Online Museum Exhibition). Mendel was able to discover various laws 

regarding the heritability of phenotypic traits, which ultimately launched the field of 

genetics (Butler, 2010). However, research into genetics became popular in the 20th 

century, in which various scientists, such as  William Jasper Spillman and Erich von 

Tschermak, among others, were able to replicate Mendel's work independently (Carlson, 

2004). The field of genetics spawned much work on the role of inheritability of various 

genes and traits, such as intelligence, physical strength, criminal behaviour, etc. (Than, 

2016).  

https://en.wikipedia.org/wiki/William_Jasper_Spillman
https://en.wikipedia.org/wiki/Erich_von_Tschermak
https://en.wikipedia.org/wiki/Erich_von_Tschermak
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 However, Carver et al., (2017) points out that genetic determinism implies that 

genetic influences on human phenotypes are either exclusively, or almost exclusively, 

explain the creation/development of these phenotypes. This view is often taken to mean 

(by the general public) that individual genes are responsible for various individual traits. 

Ultimately, these authors suggest that genetic deterministic beliefs usually suggest that one 

gene may be entirely responsible for creating one trait in humans; for example, that there 

may be one gene for intelligence, and that outside influences (i.e., such as the environment) 

play less of a role in fostering intelligence. Furthermore, many biologists point out that the 

belief that one gene can cause one individual trait in humans is generally flawed, and 

scientifically unsound (Carver et al., 2017; Castera and Clement, 2012). 

  

Nelkin and Lindee (2004) suggest that the lay-public received widespread exposure 

to the ideas of genetics in popular culture, such as in comic books and soap operas, 

however, these ideas were not always scientifically accurate. Dar-Nimrod and Heine 

(2011) point out that the average lay-person’s scientific understanding of genetics is sub-

par, which may make them more prone to believing that genetic influences entirely 

determine the outcomes of various human phenotypes. Additionally, these authors suggest 

that the lay-public has a bias towards accepting genetic determinism arguments. 

Essentially, when the lay-public learns about the genetic influences which create 

phenotypic traits, they wrongly conclude that these phenotypic traits are “…(a) immutable 

and determined (b) having a specific etiology (c) homogeneous and discrete, and (d) 

natural” (Dar-Nimrod and Heine, 2011, p. 800).  

 

Interestingly however, this does not necessarily mean that the lay public believes 

entirely in the power of the effects of genes on phenotypic traits. For example, a study 

which looked at priming determinism via genetic/biological determinism vs. 

environmental determinism found that more individuals believed in the environmental 

causes of behaviour over the genetic causes of behaviour (Hannikainen et al., 2017). 

Another study demonstrated that teachers in African countries and Lebanon were more 

likely than teachers in Australia, Brazil, and some European countries, to believe in genetic 

determinism, suggesting that countries in the Western world may be less inclined (though 

not entirely immune) from believing in genetic determinism. Finally, a study by Levitt 

(2013) discovered that the lay-public considered it dangerous to believe that genetic 

influences were entirely responsible for one’s behaviour, as one would be less accountable 

for one’s actions if they were determined by one’s biology. Additionally, study subjects 

believed, like in Dar-Nimrod and Heine’s (2011) study that if behaviour was based on 

one’s biology, then it was fatalistic, and could not be changed. 

 

 Ultimately, while the ideas of genetic determinism (i.e., that genes are the main 

influence on human phenotypic traits) is disputed by scientists (Carver et al., 2017; Castera 

and Clement, 2012), there may be a bias which causes people to believe more strongly in 

the genetic influences of behaviour, and especially that the genetic influences of behaviour 

are deterministic, when presented with scientific information (Dar-Nimrod and Heine, 

2011). This bias may cause individuals to believe that genes are the arbiters of fate, and 

that one cannot escape the way genes may influence one’s behaviour, or phenotypic traits 

(Dar-Nimrod and Heine, 2011). 
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Environmental Determinism 

 Environmental determinism postulates that the environment is either largely, or 

entirely responsible for causing human thought and behaviour (Hannikainen et al., 2017). 

The role of one's environment (including one's social environment) on the impact of one's 

behaviour has been known for a very long time. A very old reference to this idea comes 

from the Ancient Greek philosopher Aristotle (who lived from 384-322 B.C.E.), who said 

that "Poverty is the parent of revolution and crime," (Aristotle, Politics). Thus, he indicated 

and acknowledged that environmental influences, such as poverty, can have substantial, 

and even violent and malicious effects on one's behaviour. More recently, John Locke's 

view suggested that children were born as tabula rasa (or, blank slates), and that they 

acquire wisdom and understanding about the world by living in the world (Berk, 2009). 

Interestingly, this contrasts with the view of Jean-Jaques Rouseau, who believed around 

the same time that children were born with an understanding of morality, but that 

environmental and societal influences could cause children to grow up into criminals (Berk, 

2009). Interestingly, both Enlightenment thinkers, though believing in different 

environmental and developmental influences on children, both acknowledge the role and 

power of environmental influences on behaviour. 

  

In the modern day, many environmental influences have been acknowledged to 

affect behaviour. These environmental influences extend beyond the mere personal (i.e., 

such as the earlier reported finding that growing up in poverty can reduce one's IQ, 

Turkheimer, 2003) to include the belief that the fate of the economic success of 

civilizations can be caused in a large part by the geographic and climatic factors associated 

with the regions that civilizations inhabit (Diamond, 2005).  

 

 Furthermore, Environmental subliminal-priming has been extensively studied in 

psychology. Numerous studies have shown how subliminal priming (priming which is not 

perceived by the conscious mind), can subtly influence the behaviour of lab participants 

(Jaśkowski & Verleger, 2007; Karremans, Stroebe, & Claus, 2006). For example, 

Karremans et al., (2006) demonstrated that when they primed participants with subliminal 

cues, that they could cause study subjects to choose specific brands of soft-drinks. 

Additionally, Jaskowski and Verlegar (2007) report that it is possible for study subjects to 

be given different types of primes which can speed up or slow down subsequent study 

subject motor responses.  

  

In terms of lay-public beliefs surrounding environmental determinism, there is 

evidence to suggest that the public is aware that environmental influences have an impact 

on behaviour. For example, in Hannikainen et al’s., (2017) study, as was mentioned above, 

the public was more inclined to believe that environment had more ability to influences 

behaviour compared with one’s genetic makeup. This view was confirmed in another work 

by Levitt (2013), who discovered that when he asked study subjects about what the most 

likely potential causes that a child would act violently were, the participants emphasized 

the role of one’s parents and peer groups, and their effect on one’s behaviour (i.e., the most 

important influences in one’s social environment). Additionally, the author suggested that 

study subjects believed that if one’s environmental upbringing were emphasized as 

https://simple.wikipedia.org/wiki/Child_development#In_medieval_times
https://simple.wikipedia.org/wiki/Child_development#In_medieval_times
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contributing to one’s criminal behaviour, this would lead to non-punitive forms of 

reprimand for criminals. 

 

However, it is questionable how much the public believes that one’s environment 

really shapes one’s behaviour. Outside of social influences, the public may not believe that 

innocuous stimuli in the environment are as impactful on their behaviours as these cues 

really are. For example, Cass Sunstein (2016) discovered that most of the public (i.e., 

between 74-55%) prefer System 2 nudges as opposed to System 1 nudges. Thus, consider 

that Sunstein suggests that System 2 nudges are typically designed to simplify information 

to allow individuals to make better choices, whereas System 1 nudges typically involve 

environmental manipulations; also consider the fact that this author found that when he 

informed study subjects that System 1 nudges were significantly more effective than 

System 2 nudges, that preference for System 1 vs. System 2 nudges increased substantially. 

Therefore, this suggests that the public may not be as aware of how much the environment 

can impact their decisions and actions as the environment really does. 

 

 Ultimately, while the public seems to acknowledge the role of one’s social 

environment on one’s behaviour (Levitt, 2013), the public may be more hesitant to 

recognize the influences of innocuous stimuli in one’s environment on one’s behaviour 

(Sunstein, 2016). Therefore, although the public believed in the environmental causes of 

behaviour more strongly than genetic determinism, this does not imply that the lay-public 

believe entirely in environmental determinism. 

 

 In the next section, I will contrast lay public beliefs of determinism with free. This 

will provide one with a better understanding of how the lay public sees these two 

supposedly contradictory positions, and what greater belief in determinism vs. free will 

means for the general public.  

 

2.3 Public Perceptions of the Beliefs in Free Will vs. Scientific Determinism 

 Scholars have examined lay perceptions of free will and determinism 

simultaneously. First, it should be noted that there is a common belief among the lay-public 

that one cannot simultaneously believe in determinism and free will (i.e., a view known as 

incompatibilism) (Shepard, 2012; Harris, 2012). As an explanation for this viewpoint, 

Baumeister and Brewer (2012) have found that lay people tend to confuse the concepts 

surrounding determinism with fatalism, the latter indicating that regardless of one’s 

actions, the world will move towards a guaranteed end state. Nahmias and Murray (2011) 

have suggested that the reason that individuals conflate fatalism with determinism is 

because some lay people believe that determinism implies that conscious thought has no 

impact on human action, thus reducing perceptions of free will. This view is supported by 

Shepard (2012) who found that consciousness mediates perceptions of free will among the 

lay public; ultimately, study subjects believed that an agent in a vignette had higher levels 

of free will in a deterministic universe when the agent was described as consciously 

behaving in a given manner, compared to an agent in an indeterministic universe who was 

un-consciously engaging in a particular behaviour.  
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Additionally, Nahmias, Morris, Nadelhoffer, and Turner (2005), proposed that 

some individuals may be so highly attached to the idea of free will that this causes 

individuals to shy away from seeing what the implications of a deterministic universe 

would mean for the concept of free will (especially in regard to how a deterministic 

universe would impact our conceptions of morality). This view is somewhat supported by 

Feldman and Chandrashekar’s (2018) study, which demonstrated that most lay people 

believe in free will, and that most lay people believe that free will is important. The authors 

analyzed lay beliefs surrounding conceptions of free will and determinism and 

demonstrated that participants are significantly more likely to believe the universe is non-

deterministic. As well, the authors found that participants believe that an indeterministic 

vs. deterministic universe implies that there is significantly more: happiness, capacity for 

learning, meaningfulness, human uniqueness, prosociality, future orientation, and moral 

responsibility in the world.  

 

Furthermore, Carey and Paulhus (2013) discovered that beliefs that one lives in a 

just world correlated positively with both scientific determinism beliefs, and free will 

beliefs, among different groups of people; however, just world beliefs always correlated 

negatively with fatalistic determinism, according to the authors. This suggests that fatalistic 

determinism is the variable which appears to be most closely associated with an unjust 

world. Therefore, these authors suggest that while the connotations of scientific 

determinism, when understood correctly, only imply that all actions have a prior cause, this 

concept is distinct from fatalistic determinism which suggests that human actions, desires, 

and wishes, do not have any impact on the world.  

 

2.4 Association Between Determinism Beliefs/Priming With Perceptions of 

Autonomy 

Priming the concepts of determinism and free will has been examined by scholars 

from a number of different angles. Scholars have primed determinism and free will in a 

number of different ways, including priming that increases determinism beliefs, priming 

that increases beliefs in free will, and priming that decreases beliefs in free will. Different 

types of priming have been associated with different effects on an assortment of variables. 

 

In one study, Lynn, Muhle-Karbe, Aarts, & Brass (2014) discovered that when they 

primed study subjects with anti-free will primes vs. control primes, participants reported 

that they had reduced feelings of being free (feeling that one has autonomy is called implicit 

self-agency according to the authors). However, the study subjects reported that they still 

conceptually believed that they did have autonomy and could make decisions (i.e., known 

as explicit self-agency). This suggests that there may be a component to free will which 

causes humans to feel like we have agency (perceived autonomy), which is distinct from 

our higher order thought processes regarding how much autonomy we actually have. 

Furthermore, this suggests that anti-free will primes can cause one to feel like one has lost 

one’s sense of autonomy, even though one is rationally aware that one is still able to make 

choices. 
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This is an interesting finding considering that the concept of nudging (i.e., 

Libertarian Paternalism) is entirely based on the concept of protecting a person’s explicit 

(actual) self-agency, as opposed to a person’s implicit self-agency (i.e., protecting a 

person’s emotional feeling of being free. Considering that humans are prone to making 

systemic errors of judgement which can hurt a person’s overall health, wealth, and 

happiness (Thaler & Sunstein, 2008), nudges have been championed as a way to enhance 

a person’s freedom (i.e., allowing a person to have the ultimate authority to make their own 

choices) while mitigating systemic errors in judgement (which operate outside the bounds 

of human rationality). However, although nudges fix systemic errors in judgement and 

protect explicit self-agency, the public may feel that a nudge impacts a person’s implicit 

self-agency (Jung and Mellers, 2016), and reject a nudge on this basis. This raises an 

interesting question for policy makers and academics who implement nudges, does a nudge 

also needs to protect a person’s feeling of being free, in addition to a person’s actual 

freedom? Additionally, if System 1 nudges are more effective than System 2 nudges 

(Cadario and Chandon, 2019; Sunstein, 2016) then should protecting a person’s explicit 

self-agency in addition to a person’s overall wellbeing be considered of more value than 

protecting a person’s emotional feeling of being free? 

 

The question is made more complicated by the findings of Vohs and Schooler 

(2008) who demonstrated that when study subjects were given anti-free will primes, vs. 

free will primes vs. control primes,  study subjects were more likely to cheat to get answers 

for a math test in the anti-free will vs. other conditions. The free will primes were written 

in a book of 15 one sentence primes about free will (i.e., one prime per page), such as “‘I 

am able to override the genetic and environmental factors that sometimes influence my 

behavior,’” (Vohs and Schooler, 2008, p. 51), and the anti-free will primes were also 

written in a book that contained 15 one-sentence primes (i.e., on per page), such as “‘A 

belief in free will contradicts the known fact that the universe is governed by lawful 

principles of science,” (Vohs and Schooler, 2008, p. 51). Additionally, there was a similar 

book for a control condition. Ultimately, the authors concluded that study subjects who 

were exposed to the anti-free will primes were significantly more likely to cheat compared 

with the study subjects in the other conditions.  

 

It should be noted that recent work attempting to replicate these findings has failed 

(Nadelhoffer et al., 2020), and that the authors of this new work suggest that anti-free will 

primes do not have as large of an impact on morality as authors previously thought. 

However, a study by Baumeister and Brewer (2009) somewhat supported the findings of 

Vohs and Schooler (2008) when they found that when study subjects were primed with 

either an anti-free will prime, free will prime, or control prime (i.e., same 15-page book, 

one sentence primes Vohs and Schooler, 2008, used), study subjects primed with the anti-

free will prime suggested that they would be less helpful to a character in a vignette. 

Although contested, these findings may imply that challenging a person’s feeling of 

implicit self-agency causes reactance among members of the general public, which may 

cause them to lash out in different ways (i.e., cheat on a math test). This reaction may be 

based on a fundamental misunderstanding by the general public (discussed in the previous 

section) in which members of the public believe that a world without free will would mean 

a world in which conscious thought has no impact on behaviour (Shepard, 2012). Thus, an 
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anti-free will prime may prompt a person to think, well, I know this is wrong, but according 

to what I just read my conscious thought really has no impact on my behaviour.  

 

However, it also should be noted that anti-free will primes and determinism primes 

likely do not exert the same negative impact on behaviour. Whereas suggesting that one 

does not have free will may play on the public’s false belief that a world without free will 

means conscious thought does not impact behaviour, neuroscientific or environmental 

determinism primes only suggest that one’s freedom is more constrained then previously 

imagined. Since this does not outright challenge the view that conscious thought has an 

impact on behaviour, scientific determinism primes are unlikely to have a similar negative 

impact on public behaviour as anti-free will primes. 

 

Interestingly, other authors have demonstrated an interesting impact of anti-free 

will primes relating to morality. A study by Shariff et al., (2014) demonstrated that when 

they gave primes which reduced one’s belief in free will, this caused their study subjects 

to desire less retributive punishment against a criminal. However, the authors found that 

their study subjects did not have less of a desire to administer consequentialist justice (i.e., 

methods which deterred future crime, or which rehabilitated criminals). Therefore, 

lessening free will beliefs can have positive ramifications, as according to the authors, 

lessening free will judgements can reduce desire for retributive justice (which is based on 

the notion that individuals deserve to be punished, instead of on the notion that criminals 

should be dealt with in such a way as to attempt to rehabilitate them, and detour them from 

future criminal behaviour).  

 

These findings were supported by the work of Carey and Paulhus (2013) who found 

that when they primed individuals with vignettes which outlined immoral actions (i.e., a 

child molester scenario, or a rapist scenario), the authors’ use of determinism priming 

changed how punitive, or blameworthy, study subjects saw characters in the vignettes. The 

authors found that while beliefs in free will were associated with greater willingness to 

extoll punishment in both scenarios, individuals were significantly less likely to punish the 

child molester when told that the child molester had suffered abuse when they were little, 

or that they had various mental disorders. Thus, the findings of Carey and Paulhus (2013) 

discovered that determinism primes reduced perceptions their participants had regarding 

the  explicit self-agency of a child molester (which is different from the findings of the 

anti-free will prime literature, in which implicit self-agency is impacted). Additionally, 

considering that only the free will of the child molester was in question, determinism 

primes can impact contextualized perceptions of free will without necessarily challenging 

the notion of free will entirely.  

 

In another study, Bear and Knobe (2015) further examined determinism priming 

and discovered specific ways in which determinism priming impacted participants thoughts 

about the universe. The authors asked participants to read a vignette which described an 

imaginary deterministic universe (i.e., that everything in the universe, including human 

action, is the result of a prior cause), study subjects believed that behaviours in which a 

person has to exhibit a larger degree of mental effort, or in which a person has to resist a 

spontaneous action, would not be considered possible in a deterministic universe. Thus, 
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these authors suggest that study subjects do not believe that stronger forms of mental effort 

would have as much of an impact on one’s behaviour in a deterministic universe. For 

example, the authors found that after study subjects read a vignette that described a 

deterministic universe, that study subjects believed that fighting one’s desire to eat a 

tempting steak placed in front of oneself would be significantly less possible, while a heroin 

addict continuing to use heroin would be very possible, in a deterministic universe.  

 

Ultimately, the authors found that behaviours which could be considered passive 

(i.e., allowing one to be influenced by one’s environment) are considered highly 

compatible with determinism, while active behaviours (i.e., attempting to resist 

environmental influences, or one’s base desires) would be considered either less possible, 

or not possible, in a deterministic universe. This is an interesting contrast to Lynn et al’s., 

(2014) study, considering that Lynn et al., found that anti-free will primes reduced only the 

feeling (and not the higher order belief) that one had autonomy, whereas deterministic 

primes reduced the public’s perception regarding how much explicit self-agency they 

would have in a deterministic universe.  

 

Although asking a person to believe in an imaginary deterministic universe may be 

different from priming a person with scientific evidence of a deterministic universe, one 

would expect some overlap in the impact on a person’s beliefs. Considering that the public 

is familiar with the idea that deterministic influences impact a person’s free will (Carey 

and Paulhus, 2013), it would not be surprising to discover that providing a person with 

scientific determinism primes would cause those individuals to believe that one’s free will 

had been (at least partially) impacted, if provided with scientific evidence of determinism. 

However, the distinction between asking one to imagine a deterministic universe and 

showing one evidence that the universe they live in is deterministic may yield different 

results.  

  

One should understand however, that there are generally two types of scientific 

determinism priming. One type of priming involves asking participants questions about an 

imaginary vignette, whereas the second type of determinism priming involves conveying 

the actual findings from scientific determinism literature to lay study participants. 

Although findings from the one literature stream may be correlated with findings from the 

other, these two forms of priming may exert different effects on lay public perceptions of 

autonomy. For example, priming individuals with determinism based on imaginary or 

hypothetical examples in a vignette may impact lay perceptions of autonomy less compared 

to conveying actual findings of scientific determinism literature. This is because 

individuals tend to be highly attached to the idea of free will (Nahmias, Morris, 

Nadelhoffer, and Turner, 2005), and see free will as important for their conceptions of 

morality (Feldman and Chandrashekar, 2018; Harris, 2012; Predestination, N.D.; Frame, 

2012; Rambam Teshuvah 5:4; Zheng et al., 2016), and therefore, the importance of free 

will may mitigate some of the autonomy reducing impact of an imaginary vignette 

scenario. However, when a researcher conveys actual scientific determinism findings 

regarding how the real world works, this may be more persuasive to members of the lay 

public that they have less autonomy than they initially believed, thus, this may  have a 

larger impact on reducing one’s autonomy perceptions. 
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In circling back to the ways that determinism priming impacts autonomy 

perceptions, a study by Zheng et al., (2016) assessed how study subjects responded to 

different imaginary vignettes which constituted intrinsic (i.e., genetic, and neuroscientific) 

determinism explanations of behaviour, extrinsic (i.e., environmental) determinism 

explanations of behaviour, and control (free will) explanations of behaviour. The authors 

wanted to see how these primes impacted lay perceptions of autonomy (See Appendix 2 

for examples of determinism primes).  

 

In one study (3a), the authors asked participants to read a vignette, which featured 

a character in the story who was going shopping. The authors then asked participants to 

imagine that a marketing company could perfectly predict someone’s purchases for an 

assortment of items based on either their genetic code, environmental cues, or a deep 

understanding of someone’s preferences (control prime). The authors wanted to measure 

how much autonomy (i.e., ability to choose otherwise) participants thought the character 

had in each condition. The authors discovered that in the genetic condition, participants 

believed the characters had significantly less control over what they purchased compared 

to the extrinsic (i.e., environmental) condition, and the control condition. Interestingly, the 

participants believed that the vignette character had similar levels of control over what they 

purchased in both the extrinsic and the control condition. In a follow-up study (3b), the 

authors found that this effect was moderated by belief in free will. Those with lower beliefs 

in free will suggested the character had similar levels of control over what they purchased 

in both the environmental cues and genetics condition, however, high believers in free will 

maintained that the characters had significantly less control over what they purchased in 

the genetic vs. environmental condition. 

  

Additionally, in a subsequent study, the authors demonstrated how autonomy 

perceptions of a character in a vignette were lower for a character across two intrinsic 

conditions vs. a control condition. The authors asked participants to imagine a world in 

which food scientists created a food that was irresistible, causing people to overeat this 

type of food [control condition]. However, the authors also had two intrinsic conditions; in 

one, they described how the food hijacks the emotional control centre of the brain, in the 

other, they described how the food short-circuits the higher order cognitive processing 

regions of one’s brain. The authors then asked participants how much voluntary control the 

imaginary character in the vignette had when they overate this food? The authors 

discovered that both neuro conditions reduced perceptions of the vignette character’s 

autonomy equally, and both neuro conditions reduced autonomy perceptions significantly 

more then the control condition. 

  

Across these studies, the authors were able to demonstrate that both environmental 

and intrinsic determinism scenarios could reduce autonomy perceptions. However, 

intrinsic determinism primes could more reliably reduce autonomy perceptions, as strong 

believers in free will were significantly more influenced by intrinsic vs. environmental 

determinism primes. However, under certain circumstances (i.e., with those who believe 

less strongly in free will) environmental determinism primes could reduce autonomy 

perceptions as much as environmental deterministic primes.  
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Another study, by Shepard (2012), discovered that describing human behaviour in 

neuroscientific terms was more effective at causing individuals to believe that a person’s 

decisions and actions are not “…up to them” (Shepard, 2012, p. 918) compared with 

describing human behaviour in psychological terms. For example, the following is an 

excerpt of the neuroscientific prime, “Many neuroscientists are interested in understanding 

human decision making and action. Most respected neuroscientists are convinced that 

conscious brain events, such as the chemical reactions and neural processes important for 

conscious experience, are the actual causes of the decisions we make…” (Shepard, 2012, 

p. 917). Additionally, the psychological primes were very similar except “In the 

[psychological]…condition, the following substitutes were made psychologist for 

neuroscientist, mental event for brain event, desires and intentions for chemical reactions 

and neural processes” (Shepard, 2012, p. 917). 

 

This conveys the idea that describing brains as a kind of mechanical determinism 

is more effective at reducing perceptions of autonomy than describing minds in 

psychological terms, as describing minds emphasizes the non-corporeal nature of 

conscious experience. Ultimately then, the psychological condition is considered a non-

determinism prime as the psychological prime does not imply that brain events, which 

come about as the result of prior causes, influence one’s behaviour. Furthermore, when 

Shepard asked individuals in a later study to imagine that they were living in a 

deterministic/in-deterministic universe, this manipulation had a main effect on perceptions 

of autonomy, while the impact of describing brains in neuroscientific vs. psychological 

terms became non-significant. This suggests an overlap between the deterministic universe 

prime and the neuroscientific prime, and that describing behaviour as occurring due to the 

mechanical processes of the brain was perceived as a form of determinism by the study 

subjects. 

 

However, the most important finding of Shepard (2012) was that across three 

different studies, folk views regarding the relationship between determinism and autonomy 

were heavily mediated by whether a vignette character’s actions were consciously caused 

or non-consciously caused. Interestingly, when Shepard described the universe as 

operating under deterministic principles, participants suggested that characters in the 

vignettes had free will and higher perceptions of autonomy when consciousness was 

emphasized. Furthermore, in non-deterministic scenarios, individuals suggested that 

characters in the vignette did not have free will/autonomy when decisions were based on 

non-conscious brain processes. Thus, the author ultimately discovered that the effect size 

of the consciousness variable (partial eta squared of N^2 = .216 was not only considered a 

large effect size based on the work of Cohen (2001), but that this effect on autonomy 

judgements was more than double the effect size caused by deterministic primes (with a 

partial eta squared of N^2 = .045). While .045 is still considered a medium effect size by 

Cohen (2001), one can clearly see the importance of consciousness in autonomy 

judgements given by lay people. 
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The previous studies involved a general analysis of the differences between anti-

free will primes and determinism primes, and how anti-free will primes and determinism 

primes impact perceptions of autonomy as well as other variables. However, the final 

experiment that will be examined directly explores how belief in scientific determinism as 

a concept influences preference for different types of governmental policies, and how 

conveying evidence of intrinsic and environmental determinism (vs. a control prime) 

influences participant preferences for paternalism vs. autonomy. 

 

Hannikainen et al., (2017) were able to demonstrate that individuals with a greater 

external locus of control vs. internal locus of control (i.e., people more likely than others 

to believe that forces outside of one’s control have a large impact on one’s life) were more 

supportive of paternalistic governmental laws. Hannikainen et al., (2017) cited Stroessner 

& Green (1990) and Paulhus and Carey (2011) to suggest that locus-of-control and free 

will/belief in determinism are related. They then expanded on these findings and 

demonstrated across two studies (study 2 & study 3) that those who had stronger beliefs in 

scientific determinism were more likely to endorse laws that were more paternalistic. 

Specifically, these individuals were more likely to endorse laws characterized as soft-

paternalistic policies (i.e., such as optical illusions on roads designed to reduce driver 

speed, or a system which causes a person to wait two minutes before buying cigarettes, 

etc.), over laws characterized as libertarian policies (i.e., providing written warnings on 

cigarette packs, or abolishing a mandatory contribution to a pension system). These 

findings applied equally to stronger believers of both intrinsic and environmental 

determinism vs. those believing less strongly in determinism.   

 

Additionally, the authors discovered in a subsequent study (study 4) that when 

participants were primed with scientific determinism findings from scientific journals (vs. 

a control prime), participants were significantly more likely to desire the government create 

laws that protect societal welfare, even if this infringed upon the individual autonomy of 

citizens. In the control condition, participants were significantly more likely to prefer the 

opposite. Interestingly, priming participants with either environmental or intrinsic 

determinism primes yielded similar results, indicating there was minimal difference in 

effect based on using different types of scientific priming. This effect was similar to that 

in a follow-up study (study 5) in which the authors asked participants to imagine either a 

deterministic or indeterministic world. Participants in the deterministic world were 

significantly more likely to prefer paternalistic laws, whereas those in the indeterministic 

world tended to prefer libertarian laws. 

 

Ultimately, the authors suggested that environmental determinism beliefs may 

increase a person’s perception of the effectiveness of environmental manipulations (i.e., 

soft-paternalism policies). However, the authors suggested that stronger beliefs in intrinsic 

determinism (i.e., our genes/brains impacting behaviour) would not logically correlate with 

enhanced belief in the effectiveness of environmental manipulations. Therefore, the 

authors proposed another explanation for their findings. The authors noted that many 

people reject notions of paternalism because of its infringement on individual autonomy. 

However, the authors point out that scientific determinism appears to undermine traditional 

notions of autonomy by suggesting to people that one’s desires, behaviours, and 
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personalities are shaped to a larger extent than previously imagined by factors outside of 

one’s control (i.e., intrinsic, and environmental factors). By changing a person’s 

understanding of how much autonomy they have, the authors believe that this reduces 

paternalistic objection, which then increases people’s acceptance of paternalism.  

 

Interestingly, this idea is akin to perceived nudge intrusiveness in the nudging 

literature. Reducing someone’s objection towards a paternalistic policy on the grounds of 

autonomy infringement is similar to the concept of emotional reactance caused by 

perceived nudge intrusiveness (as described in chapter 1). Thus, it seems likely that 

scientific determinism primes (i.e., both environmental and intrinsic) reduce the level of 

perceived nudge intrusiveness individuals feel towards policies that are more paternalistic. 

However, since Hannikainen et al., (2017) never examined mediating variables, it is still 

an open question as to a determinism prime’s influence on the perceived effectiveness of 

paternalistic environmental manipulations (i.e., nudges). 

 

2.5 Limitations of Previous Research  

One common limitation in the studies was that authors frequently asked 

participants to imagine a deterministic universe instead of priming participants with 

scientific evidence that suggests that the world is deterministic. Several studies, such as 

Bear and Knobe (2015), Zheng et al., (2016), Shepard (2012), and even Hannikainen et 

al., (2017) – in study 5 – used this imaginary method. First, considering that most people 

believe in an indeterministic universe, people may not fully grasp the idea of what 

determinism means (Feldman and Chandrashekar, 2018; Shepard, 2012). Therefore, this 

may impact a person’s ability to properly understand the concept of determinism and 

what its true implications are. For this reason, merely asking  a study participant about 

how much autonomy a character in a vignette has in an imaginary world may yield 

different responses compared to providing one with evidence from scientific 

determinism impact’s autonomy perceptions; responses in the former scenario will be 

tainted with ignorance surrounding the concept of determinism, whereas the latter 

responses will be a truer reflection of an understanding of people’s reactions towards 

deterministic influences in the real world.  

 

An additional critique is that even in cases where authors asked participants to 

imagine a world quite similar to ours (i.e., where someone’s childhood environment 

may have influenced someone’s criminal behaviour, for example) the authors often did 

not ask participants how much autonomy the participant would have in a similar 

scenario (Zheng et al., 2016; Shepard, 2012). Some authors have discovered that people 

tend to that they are different from other people (i.e., less influenced by external 

environmental stimuli) (Schroeder, Waytz, & Epley (2017). This implies that people 

tend to believe that they have more autonomy than others as they have a greater capacity 

to resist external influences compared to other people. Thus, studies which asked 

participants how an imaginary third party’s autonomy would be impacted in a situation 

does not necessarily shed light on how one believes oneself would be impacted in the 

same situation. Therefore, it is unknown to what extent different determinism primes 

might impact a person’s perception of their own autonomy. Given then that determinism 

primes’ impact on autonomy perceptions is linked with policy acceptance (Hannikainen 
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et al., 2017), it is unclear whether the belief that deterministic influences impact others 

more than oneself would be an additional moderating influence on policy acceptance. 

 

A third limitation revolving around determinism primes was that some determinism 

primes did not present scientific evidence of determinism, but rather, told participants what 

most neuroscientists believe (Shepard, 2012). Although Dolan (2012) suggests that 

individuals can sometimes be persuaded by experts to believe in something not out of 

rational persuasion but based on the heuristic of deferral to experts, Djupegot (2019) 

discovered that individuals are not always persuaded by expert opinion alone. In fact, 

Djupegot (2019) found that while individuals were persuaded by experts when they made 

strong arguments in favour of certain types of healthy eating nudges, the public was not 

persuaded by experts when the experts made week arguments in support of healthy eating 

nudges. If one considers further that the public may be more highly attached to ideas 

surrounding free will, causing them to reject determinism (Nahmias et al., 2005), then it is 

not hard to believe that the lay public would most likely not be persuaded by expert 

opinions alone (regarding opinions of whether the world is deterministic) in the absence of 

strong evidence. Therefore, providing the opinions of experts alone may not be a 

particularly strong prime to convince others to believe in scientific determinism outside of 

an imaginary vignette; alternatively, providing expert opinion backed by strong arguments 

(i.e., scientific findings surrounding determinism) should be a much more persuasive 

prime. 

 

Another limitation dealt with the fact that Hannikainen et al’s., (2017) soft-

paternalistic policies and libertarian policies were not the same as System 1 and System 2 

nudges. For example, although soft-paternalistic policies were designed to resemble 

nudges, the authors used a combination of System 1 nudges (i.e., such as optical illusions 

on roads designed to reduce driver speed, and converting a system that mandates pension 

payments into an opt-in default), with System 2 nudges (i.e., a system which causes a 

person to wait two minutes before buying cigarettes, thus allowing one to have more time 

to think about whether they truly want to make this purchase). Furthermore, libertarian 

policies are a mixture of System 2 nudges (i.e., providing the public information about 

smoking), System 1 nudges (i.e., the government placing emotionally impactful images of 

people killed in car accidents/destroyed cars on the side of a road), and non-nudges (i.e., 

such as abolishing a pension system).  

 

Thus, given that Hannikainen et al.’s, (2017) libertarian and soft-paternalistic 

policies were a mixture of many different types of nudges and government policies, one 

cannot conclude that this was an analysis of how determinism primes impact System 1 vs. 

System 2 nudges.  Therefore, considering that it is unknown how scientific determinism 

primes would impact support for System 1 vs. System 2 nudges, this would be an important 

gap to fill in the literature. Filling this gap may demonstrate that scientific determinism 

primes can reduce, or possibly even reverse, the public’s greater acceptance of System 2 

vs. System 1 nudges. This would allow policy makers to employ nudges which actually 

have an impact on the public’s behaviour, which would aide in efforts to improve and 

increase public welfare.  
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Furthermore, Hannikainen et al., did not measure the mediating variables between 

a scientific determinism prime and its impact on policy acceptance. Hannikainen et al., 

proposed their findings, that impacting autonomy perceptions via determinism primes 

reduces reactance against paternalism based on inductive logic (i.e., in which the authors’ 

hypotheses were supported, but not conclusively so, by the existing evidence) (Rainbolt 

and Dwyer, 2014). Hannikainen et al., (2017) admitted that they could not conclusively 

say that determinism primes had no impact on the perceived effectiveness of soft-

paternalism policies (as they suggest that environmental determinism beliefs may have 

influenced perceptions of soft-policy effectiveness). The authors suggest that because it is 

unlikely that intrinsic determinism primes would cause individuals to see environmental 

influences as more effective, that intrinsic determinism primes do not likely impact 

perceived policy effectiveness. Instead, the authors proposed that intrinsic primes reduce 

autonomy perceptions, which then lowers reactance against paternalism. However, given 

that the authors could not draw conclusive findings from their data, it is still an open 

question of how the effect of scientific determinism primes influence on policy 

effectiveness is mediated. This presents an interesting gap in the literature. 
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Chapter 3: Research questions and 

hypotheses 
 

Considering the previous findings from the literature on determinism priming as 

well as the literature on nudge acceptance, I have developed the following research 

questions.  

 

My first research question is whether I can replicate the findings of previous authors 

writing on nudge acceptance; that in general, System 1 nudges (such as defaults, placement 

nudges, etc.) are perceived as significantly more intrusive compared to System 2 nudges, 

and receive less support than System 2 nudges (Jung and Mellers, 2016; Reisch and 

Sunstein, 2016; Sunstein, Reisch, & Rauber, 2017; Loibl, Sunstein, Rauber, & Reisch, 

2018)? Many authors report that System 2 nudges are characterized as more autonomy 

preserving than System 1 nudges, since System 2 nudges typically work by activating one’s 

higher order conscious processing which allows one to make a well informed decision; on 

the other hand, System 1 nudges are considered significantly more autonomy threatening 

because System 1 nudges are more likely to exert a covert influence over one’s automatic 

(reflexive) modes of thought by taking advantage of mental heuristics and biases that often 

operate outside of conscious awareness decision (Sunstein, 2016; Jung and Mellers, 2016).  

 

Therefore, the covert nature of System 1 nudges and their impact on one’s 

automatic thought processes can cause the general public to see System 1 nudges as 

significantly more manipulative and autonomy threatening in comparison with System 2 

nudges, leading to emotional reactance (Jung and Mellers, 2016; Sunstein, 2016; and Evers 

et al., 2018;). As an extension of this phenomenon, individuals tend to be more approving 

of System 2 vs. System 1 nudges (Jung and Mellers, 2016; Sunstein, 2016; and Evers et 

al., 2018) 

 

Therefore, I predict that  

 

H1: The presence of determinism primes and type of nudges will interact to 

influence perceived nudge intrusiveness such that: 

 

a) consumers will perceive system 1 nudges to be more intrusive than 

system 2 nudges in the absence of determinism primes. 

 

b) once participants are exposed to determinism priming, the perception that 

System 1 nudges are more intrusive than System 2 nudges will disappear. 

In other words, participants exposed to determinism priming will perceive 

System 1 nudges less intrusive compared to those in the control condition. 

 

 

Please see figure 4-1 to see a graph of the predicted findings. 
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Figure 4-1 

Predicted findings  

(a) Predicted Effect of Determinism Priming and Nudge Type on Perceived Nudge 

Intrusiveness 

 
 

 My Second research question is whether determinism priming reduces the 

perceived intrusiveness of nudges, and thereby increases support for nudges (especially for 

System 1 vs. System 2 nudges)? Hannikainen et al., (2017) examined the relationship 

between determinism and policy acceptance, although theses authors used primarily 

correlational analysis to assess this relationship (i.e., studies 1-3). In study 1, Hannikainen 

et al., (2017) assessed the strength of belief in external locus of control with belief that the 

government should create paternalistic laws (the authors suggest that external locus of 

control is associated with belief in determinism). The authors ultimately found that greater 

external locus of control is correlated with greater acceptance of paternalistic government 

intervention. In studies 2 and 3, the authors discovered further that when they measured 

determinism belief (by having participants fill out the scientific determinism subscale of 

the FAD-Plus, Paulhus and Carey, 2011), stronger beliefs in determinism in general, and 

stronger beliefs of different types of determinism (i.e., intrinsic, and environmental 

determinism) were all correlated with a stronger preference for soft-paternalistic policies 

(i.e., nudges) over libertarian policies. Although it has been discussed in the limitations 

section how soft-paternalistic bills were a mixture of System 1 and System 2 nudges, and 

how libertarian bills were a mixture of System 1 nudges, System 2 nudges, and non-nudges, 

these findings suggest that determinism priming seems to increase preferences of nudges 

over libertarian policies.  

 

Furthermore, Hannikainen et al.’s, (2017) 4th study was arguably the most 

important study, since they discovered that deterministic beliefs could be increased via 

conveying scientific findings of determinism, which then influences participant’s 

perceptions of the importance of autonomy vs. societal welfare (in the context of 

paternalistic government intervention). The total effect size for the environmental effect 

was d = .75, and intrinsic effect was d = .80. Both effects could be considered medium-
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large by Cohen (2001), suggesting that these findings tend to have a relatively large impact 

on changing people’s preferences towards greater paternalistic legislation, even if this 

comes at some cost to a person’s own personal autonomy. Furthermore, Hannikainen et 

al., discovered in study 5 that asking participants to read a vignette about an imaginary 

deterministic universe increased preference for paternalistic policies significantly more 

compared to participants who read a vignette about a non-deterministic universe. However, 

since given that the priming asked participants to construe an imaginary universe in their 

minds, it is difficult to assess how this type of priming may impact real world support for 

nudges. 

 

To explain these findings, the authors suggested that because intrinsic primes are 

conceptually unrelated to environmental stimuli and their influence on behaviour, 

determinism beliefs and determinism priming “…may debunk the ordinary notion of 

personal autonomy and in turn render paternalist regulation less objectionable,” 

(Hannikainen et al., 2017, p. 257). The authors suggestion that determinism primes reduce 

participant objections towards the autonomy threatening nature of nudges, suggests that 

that determinism primes impact perceptions of perceived nudge intrusiveness. This was 

further supported as the authors’ controlled for the influence of perceived policy 

effectiveness in study 2, potentially ruling out another mediating variable between a policy 

and policy acceptance. However, the authors acknowledge the possibility that once one 

learns via environmental determinism primes that “…environmental factors influence 

behaviour [to a greater degree than previously imagined,] human behaviour may 

straightforwardly yield a preference for beneficial (i.e., paternalist) arrangements of the 

environment,” (Hannikainen et al., 2017, p. 257), as environmental primes may increase 

the perception of the perceived effectiveness of manipulations to the environment on one’s 

behaviour (i.e., nudges).  

 

Despite this other potential mediating variable (i.e., perceived policy effectiveness), 

it appears clear that determinism beliefs increase people’s preferences for nudges over non-

nudge-type (libertarian) policy interventions significantly, and that determinism primes can 

increase belief in scientific determinism. Thus, it is likely that determinism primes would 

reduce the impact of perceived nudge intrusiveness for nudges, and this impact would 

significantly increase nudge acceptance. Furthermore, given that System 1 nudges are 

perceived as significantly more intrusive compared to System 2 nudges (Jung and Mellers, 

2016; Reisch and Sunstein, 2016; Sunstein, Reisch, & Rauber, 2017; Loibl, Sunstein, 

Rauber, & Reisch, 2018), it is likely that determinism primes would impact perceived 

intrusiveness significantly more for System 1 vs. System 2 nudges (and therefore, 

significantly increase nudge acceptance of System 1 nudges in proportion to the increase 

of nudge acceptance of System 2 nudges). 

 

Thus, given that: 

1) determinism beliefs appear to correlate with greater preferences for soft-paternalism 

policies (i.e., nudges) over other types of policy (libertarian) interventions,  

2) that determinism beliefs appear to impact preferences for soft-paternalism policies even 

when perceived effectiveness is controlled for (i.e., by influencing one’s 

understanding/perception of one’s own autonomy) 
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3) and that determinism beliefs can be primed, which cause individuals to prefer greater 

governmental paternalistic intervention (even at some cost to an individual’s own 

autonomy) 

 

I predict that: 

 

H2: The presence of determinism primes and type of nudges will interact to 

influence nudge acceptance such that: 

 

a) consumers will be less likely to accept system 1 nudges than system 2 

nudges in the absence of determinism primes. 

 

b) once participants are exposed to determinism priming, the lower support for 

System 1 nudges over System 2 nudges will disappear. In other words, 

participants exposed to determinism priming will support System 1 nudges 

more highly than those in the control condition. 

 

 

Please see figure 4-2 to see a graph of the predicted findings. 

 

Figure 4-2 

(b) Predicted Effect of Determinism Priming and Nudge Type on Perceived Nudge 

Intrusiveness 

 
My third research question is to discover if perceived intrusiveness will have a 

mediating influence between a nudge and nudge acceptance when there is a determinism 

prime vs. a control prime? As previously mentioned, (Jung and Mellers, 2016; Reisch and 

Sunstein, 2016; Sunstein, Reisch, & Rauber, 2017; Loibl, Sunstein, Rauber, & Reisch, 

2018) all discovered that nudges with higher levels of perceived intrusiveness tended to be 

accepted less compared to nudges with lower levels of perceived intrusiveness. 

Additionally, Evers et al., (2018) and Djupegot & Hansen (2021) have suggested that this 
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relationship is causal, and that higher levels of perceived nudge intrusiveness cause lower 

levels of nudge acceptance. 

Ultimately, it is likely that when there are no determinism primes being used, the 

relationship discovered by the previous authors will hold, and System 1 nudges will be 

perceived as significantly more intrusive than System 2 nudges. However, considering that 

determinism primes are hypothesized to lower levels of perceived nudge intrusiveness and 

that System 1 nudges are considered significantly more intrusive than System 2 nudges, it 

is likely that determinism primes will exert a larger effect of lowering perceptions of nudge 

intrusiveness for System 1 vs. System 2 nudges. Thus, when a determinism prime is used, 

the gap between System 1 and System 2 perceived nudge intrusiveness should be made 

non-significant, which will make the mediating influence of perceived nudge intrusiveness 

between nudge and nudge acceptance also non-significant.  

 

Therefore, I predict that: 

 

H3: The interaction effect of the presence of determinism primes and type of 

nudges will be mediated by perceived nudge intrusiveness such that: 

 

a) the indirect effect of type of nudges on consumer acceptance of nudges 

via perceived nudge intrusiveness will be significant in the absences of 

determinism primes. 

 

b) the indirect effect of type of nudges on consumer acceptance of nudges 

via perceived nudge intrusiveness will not be significant in the presence 

of determinism primes. 

 

Figure 4-3 

Conceptual Model: Determinism’s Predicted Moderating Impact on the Relationship of 

Nudge Type and Perceived Nudge Intrusiveness 

Additionally, if I find a null result for my hypotheses, it could be that my 

determinism prime did not have the desired effect on my study participants. Therefore, if I 

do not find evidence to support my H1-H3, I will conduct another analysis in which I 

analyze higher and lower beliefs in determinism among study participants (using the Free 
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Will FAD-Plus Determinism subscale) to see if deterministic beliefs are correlated with 

perceived nudge intrusiveness, and nudge acceptance (across System 1 and System 2 

nudges). Thus, I will re-explore all of my hypotheses using strength of belief in 

determinism (high vs. low) to see if the relationship between determinism beliefs and the 

other variables holds up.  

 

My fourth research question is whether determinism primes’ impacts on nudge 

acceptance will be partially mediated by perceived nudge effectiveness? Considering that 

Hannikainen et al., (2017) never examined mediating influences of determinism beliefs 

impact on policy acceptance in general, it is still an open question of how determinism 

belief’s impact on policy acceptance is mediated. Given the fact that Hannikainen et al., 

(2017) admitted they could not rule out the potential influence of determinism priming on 

perceived policy acceptance, it is possible that perceived effectiveness may play some 

mediating role. In order to rule out any possible confounding influences and considering 

there is some reason to believe that determinism priming may impact perceived nudge 

effectiveness, perceived nudge effectiveness will be measured as well (as a potential 

mediator), although the primary analyses centre around perceived nudge intrusiveness. 

 

 

Summary 

 In my analysis, I have explored the topic of determinism in depth, and have 

analyzed various sub-types of determinism. I have also examined the variable of free will, 

its importance in society, and lay-conceptions of free will. Additionally, I have conveyed 

the findings of research which examined how priming of free will and determinism impacts 

a variety of different variables (i.e., happiness, meaningfulness, autonomy etc.). 

Additionally, I have conveyed the findings of Hannikainen et al., (2017) who discovered 

that scientific deterministic priming is related to greater policy approval. Finally, I have 

identified gaps in the previous work done in this area and have developed questions for 

future research. In my next section, I will propose how I plan to conduct my study. 
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Chapter 4: Methodology 
 

 

4.1 DESIGN AND PROCEDURE 

 

We recruited 121 student participants. The study was a 3 (Determinism Prime: 

environmental, intrinsic, and no prime/control) X 3 (Nudge Type: System 1 vs. System 2 

active vs. System 2 passive) mixed design, with repeated measures on the second factor. 

After the study participants were provided with consent, and after agreeing to continue with 

the study, the participants were sub-divided into three groups corresponding to the three 

determinism priming conditions (i.e., environmental prime, intrinsic prime, and the no 

prime/control condition). The determinism primes were adapted from Hannikainen et al.’s, 

(2016) article, and conveyed scientific findings from three streams of literature (i.e., 

intrinsic determinism findings about how our brains are more responsible for our behaviour 

than we realize or environmental determinism findings about how stimuli in the 

environment impacts our behaviour to a greater extent than we might imagine), as well as  

scientific evidence regarding how supernova radiation might be able to reach Earth, and 

impact Earth’s climate (for the control prime). After reading the prime, participants were 

given an attention check to complete, which was used to verify that the participants read 

and understood the article. The attention check asked participants:  

 

 

 

 

 

 

 

 

 

 

Which of the following statements correctly describe the theme of the text you read? 

 

4. Scientists have discovered that characteristics of our environments impact our 

behaviours to a greater extent than previously imagined 

 

5. Scientists have discovered that changes to the structure of our brains can change 

the way people act and behave, to a greater extent than may have been 

previously imagined. 

 

6. Cosmic rays produced by Supernovas may have impacted Earth’s climate. 
 

 



 

 

48 

 

Participants in the control condition were provided with a different set of three options in 

order to prevent them from being influenced by references towards determinism. The 

options control participants included: 

 

 

 

After completing the attention check, participants were then given a manipulation 

check which verified whether the determinism primes had the desired impact of 

temporarily increasing beliefs in determinism (intrinsic/environmental). Participants in all 

conditions were asked the following two questions, rated on a 7-point Likert scale: 1) After 

reading the text, to what extent do you agree with the following statement? The 

environment in which we were raised and the environment in which we find ourselves 

today strongly impacts our decisions (1 = Completely Disagree - 7 = Completely Agree). 

2)After reading the text, to what extent do you agree with the following statement?  

The chances of behaving in one way or another is strongly impacted by the neurochemical 

balance of our brain (1 = Completely Disagree - 7 = Completely Agree). 

 
The research team expected that after participants read scientific evidence that 

suggests that our brains or our environments are very much responsible for our 

behaviour, that this would have significantly increased participants’ determinist beliefs 

vs. the control group. A one-way ANOVA was conducted analyzing the means relating to 

strength of belief in environmental/intrinsic determinism. The data from the manipulation 

check variables was used to assess the strength of belief of environmental and intrinsic 

determinism. 

 

After completing the manipulation check, participants were then presented with 

the following information:  

 

 

 

 

 

 

4. Scientists have discovered that the Albertosaurus is significantly older than 

scientists originally believed. 

 

5. Scientists have discovered that an ancient species of human called Neanderthals 

may not have actually come into contact with our Homosapien ancestors. 

 

6. Scientists have discovered that Cosmic rays produced by Supernovas may have 

impacted Earth’s climate. 
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 Students were then shown several different types of healthy eating nudge policy 

scenarios related to healthy eating which were adapted from Cadario and Chandon (2019) 

(see Appendix 3 to see nudge statements). These policy scenarios included System 1 

healthy eating nudges (i.e., such as placing healthy food in areas where it will more easily 

be seen), as well as System 2 healthy eating nudges (i.e., such as providing calorie labels 

on all food items). Students were then given scales which measure perceived nudge 

effectiveness, perceived nudge intrusiveness, and nudge acceptance for each nudge 

scenario (See Appendix 4 to see scales). Next, students were asked to read a paragraph 

which outlined the difference between System 1 vs. System 2 thinking. 

 

Prelim: 
University cafeterias have considered taking an active role in promoting student health and 
welfare by implementing small changes to the cafeteria environment.  
  
Under this setup, students would still have the ability to make their own choices, but these 
environmental changes would be designed to “nudge” student food choices towards 
healthier options in order to increase student healthy eating/diet nutritional quality.  
 
On the next page, please read each of the following ideas relating to different food 
promotion strategies campus cafeterias are considering implementing. After reading each 
item, please fill out the subsequent scales. 
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Afterwards, participants were presented with the nudge statements again and 

asked to rate to what extent each nudge statement corresponds with System 1 vs. System 

2 thinking. Participants were asked to choose between four responses: 

 

Additionally, an attention check was included in this section as well. In the 

description, students were told that comparing calorie content shown in nutritional facts 

tables is a System 2 process. Participants who stated that calorie labels were definitely a 

System 1 and System 2 
  
According to some scholars, human judgment and decisions are made via two distinctive 
processes or their combinations. One psychological process is known as System 1 whose 
operation is fast, automatic, effortless, associative, and often emotionally 
charged. System 1 is also known to be governed by habit and thus is difficult to control. 
          
In contrast, the other psychological process is known as System 2, whose operation is 
slower, serial, effortful and deliberately controlled. System 2 is also known to be reason-
based. 
            
The difference in effort provides the most useful indications of whether a given mental 
process should be assigned to System 1 (effortless process) or System 2 (effortful process). 

  
 For example, when a driver makes a sudden stop upon seeing a large animal jumping in 
front of the car, System 1 is mainly responsible. On the other hand, when a customer 
decides to buy a certain snack over a similar snack after comparing calorie content shown 
in nutritional facts tables, System 2 is mainly responsible.  
          
Of course, both Systems 1 and 2 may be involved in certain judgments and behaviour, such 
as upon seeing flashing lights ahead, drivers instinctively slow down (System 1) and wonder 
about whether they are coming up to a car accident or road construction (System 2). 
However, it is usually the case that one takes a greater role than the other in many cases. 
 
We ask you to let us know the extent to which you believe each intervention would work 
via System 1 or System 2. 

 

e) Definitely via System 1: whose operation is fast, automatic, associative, often 

emotionally charged, and effortless. 

f) More likely via System 1: whose operation is fast, automatic, associative, often 

emotionally charged, and effortless. 

g) More likely via System 2: whose operation is slower, serial, reason based, 

deliberately controlled, and more effortful. 

h) Definitely via System 2: whose operation is slower, serial, reason based, 

deliberately controlled, and more effortful. 
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System 1 process were removed. Participants’ who stated that calorie labels were more 

likely a System 1 process were not automatically removed, however, a further analysis of 

their response patterns were conducted to try to determine if their responses make sense. 

 

Following this, participants were provided with the FAD-Plus scale by Carey and 

Paulhus (2011). This scale was composed of four subscales which measured a different 

facet. The first two subscales measured determinism belief, and free-will belief. The other 

two scales measured belief in fatalism and chance (i.e., that randomness or fate is 

predominantly responsible for the way events unfold) (Paulhus and Carey, 2011). Although 

fatalism and chance/unpredictability have not been looked at as potential variables which 

could impact a person’s preferences for System 1 vs. System 2 nudges, it was felt by the 

research team that it is important to include the entire FAD-Plus scale (i.e., measuring 

strength of belief that events are primarily fatalistic or chance driven), as an exploratory 

analysis. 

 

The data from the FAD-Plus was used in order to re-explore the relationship 

between determinism/free will belief and the nudge variables (i.e., perceived nudge 

intrusiveness, perceived nudge effectiveness, and nudge acceptance) in order to develop a 

more comprehensive and complete understanding of how determinism belief impacts 

nudge acceptance (and any mediating variables). 

 

4.2 ANALYSIS 

A Principal Components Analysis was conducted to analyze participants’ 

classifications of each of the 11 nudges based on the 4-point  System 1 or System 2 scale 

(described in the previous section). Nudges which hung together on one factor had their 

intrusiveness/acceptance scores averaged together, thus creating 6 new variables (i.e., 

System 1/System 2 active, System 2 passive, perceived nudge intrusiveness and nudge 

acceptance).  

 

In order to assess H1 and H2, the data was analyzed using two repeated measures 

ANOVAS, 3 between subject IV (determinism prime: intrinsic, environmental, control)  X  

3 within subject IV( nudge type: System 1 intrusiveness/acceptance vs. System 2 active 

intrusiveness/acceptance vs. System 2 passive intrusiveness/acceptance). These ANOVAS 

determined whether System 1 vs. System 2 (active/passive) nudges were more or less 

intrusive/accepted across the different determinism priming conditions. In order to create 

the variable for the System 1 vs. the two System 2 classification (relating to intrusiveness 

and acceptance),  

 

Furthermore, although we planned to test H3 by conducting a mediation and a 

mediated-moderation test using Hayes Process Macro on SPSS model #4 for mediation, 

and model #7 for mediated-moderation, the research team agreed that such analysis was 

not necessary, as the direct paths (i.e., free will belief on nudge acceptance, and 

determinism belief on nudge acceptance) were non-significant. Finally, supplementary 

analyses were conducted in order to examine  the impact of  FAD-Plus determinism and 

free-will scores and their impact on the nudge variables (i.e., perceived nudge 

intrusiveness, perceived nudge effectiveness, and nudge acceptance).  
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Chapter 5: Results 
 

5.1 Data cleaning and descriptive Statistics of the sample 

In total, 169 participants responded to the survey, but 48 participant data points 

were removed from the study. Data removal criteria centred on a number of factors, 

including the time it took a participant to complete the study, whether the participant failed 

any of the attention checks, and whether the respondent skipped every question. 

Specifically, any participant who did not read past the consent page or did not fill out any 

of the questions on the nudges was automatically removed. Additionally, the time it took 

survey respondents to complete the survey was considered as well. Any respondent who 

completed the survey in five minutes or less automatically had their data removed. The 

researcher was able to complete his own survey in twelve minutes, so it is incredibly 

unlikely that participants who completed the whole survey in less than half this time would 

have been actually able to read and comprehend each question and provide enough thought 

into filling out the survey properly.  

 

Next, participants’ responses were analyzed to see if they completed the attention 

check accurately. The attention check was a simple multiple choice question that asked 

participants to identify the main theme of the essay (i.e., the manipulation). The theme was 

made very obvious throughout the whole essay, so it could reasonably be assumed that 

participants who got the question wrong more than likely did not read the prime. However, 

the researcher noted that because there was no “back” button in the survey, it was possible 

that a participant may have simply filled out the wrong answer by mistake and had no way 

of going to the previous page to correct their mistake. Thus, failing the attention check 

itself was not enough of a reason to automatically pull a participant’s data from the system, 

however, it was considered a red-flag. Ultimately, participants who completed the survey 

between 6 and 12 minutes AND who failed the attention check had their data removed. On 

the other hand, participants who completed the survey between 7-12 minutes, who did not 

fail the attention check were included in the study.  

 

In summary, 121 participant data points were included in the study. Within the 

sample, 55% of participants were men, 43% were women, and 2% of the sample indicated 

that they preferred not to disclose their gender.  Additionally, 39% of participants were 18-

19 years old, while the other 61% of participants ranged in age between 24-30 years old. 

Furthermore, 16.5% of the participants had never eaten at a U of G campus cafeteria, 

whereas 83.5% participants had.  

 

In terms of political leaning, 43% of participants identified as somewhat liberal, 

mostly liberal, or very liberal, 25% of participants identified as somewhat conservative, 

mostly conservative, or very conservative, and roughly 30% of participants identified as 

neutral. Additionally, in terms of grouping by religion, almost 20% of respondents 

identified as atheists/agnostics, 45.5% identified as Christian/Catholic, 2 participants 

identified as Jewish, 7 participants identified as Islamic, 3 participants identified as Hindus, 

9% participants identified stated “other” as their religion, and almost 16% of participants 

stated they preferred not to say their religion 

 



 

 

53 

 

In terms of race, roughly 81% of participants identified as white/European, roughly 

5% identified as 1 participant identified as “Black/African/Caribbean”, roughly 6.5% of 

participants identified as “South Asian (East Indian, Sri Lankan, etc.)”, roughly 1% 

identified as “Arab (Saudi Arabian, Palestinian, Iraqi, etc.)”, roughly 2.5% of participants 

identified as “Southeast Asian (e.g., Chinese, Japanese, Korean, Vietnamese, Cambodian, 

Filipino, etc.)”, almost 1% of participants identified as “Latin American (Costa Rican, 

Guatemalan, Brazilian, Columbian, etc.)”. Almost 2.5% of participants identified as “West 

Asian (Iranian, Afghani, etc.)”, and almost 1% of participants identified as “other”. Finally, 

there were 39 participants in the environmental priming determinism condition, 41 

participants in the control condition, and 41 participants in the intrinsic priming 

determinism condition.  

 

5.2 Dimensionality and Internal Consistency of Major Variables 

We computed internal consistency of FAD plus subscales. Cronbach alpha for the 

Determinism Subscale was .58, Cronbach alpha for the Free Will subscale was .64, 

Cronbach alpha for the Unpredictability subscale was .71, and Cronbach alpha for the 

Fatalism subscale was .79. While all of these scales had a value of >.50, the Determinism, 

Free Will, and Unpredictability subscales had alpha values either below, or near .70, which 

suggests that these subscales were only marginally acceptable. Alternatively, the Fatalism 

subscale had an alpha value close to .80, which is acceptable. Furthermore, new variables 

were created, reflecting the items in the various subscales, these variables were called: 

FAD_Det, FAD_FW, FAD_Unpred, and FAD_Fatal. Some of these variables were used 

in supplemental analyses.  

 

5.3 System 1 vs. System 2 Analysis: 

A principal component factor analysis was conducted in order to assess the extent 

to which nudge statements were considered by participants as operating on System 1 

(effortless) versus System 2 (effortful) cognitive processes, and the degree to which these 

nudge statements hung together in factors. Direct Oblimin factor rotation was used, with 

Delta = 0. Nudges were predicted to fall under the realm of either System 1 vs. System 2 

categorization. The Initial analyses revealed a KMO of .58, and Bartlett’s Test of 

Sphericity was significant (p < .05). The results indicated that five factors had Eigen values 

greater than one, which suggested that five factors had emerged from the data (all 

accounting for 64% of the total variance).  

 

Interestingly, as shown in Table 5-1, Proposal #4 (loyalty cards) did not load highly 

onto any factors and was subsequently dropped from further analyses. The PCA was 

conducted again after dropping Proposal #4.  Four factors with eigen value greater than 1  

emerged from the data. Factor one included nudges which seemed to all share 

characteristics of System 1 nudges (i.e., requiring effortless processing); these nudges 

included Proposal #2 (easily grab healthy sides) with a factor loading of .57, Proposal #8 

(menu boards) with a factor loading of .65, Proposal #9 (attractive food next to unattractive 

food) with a factor loading of .75, and Proposal #11 (plate size nudge) with a factor loading 

of .55. These factors all loaded moderately (i.e., greater than .50 but lower than .70) to 

moderately highly (i.e., greater than .70) on factor one. 
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Table 5-1 

Pattern Matrix: Nudges Sorted By Participants into System 1/System 2 Four Factors 

 

 

 

 

Factor two was highly loaded on by Proposal #6 (email/text message reminders) 

with a factor loading of .68, and Proposal #10 (severs asking about healthy sides) with a 

factor loading of .77. Again, these nudges loaded moderately to moderately-highly on this 

factor, considering all factor loadings were greater than .50. The nudges that loaded onto 

this factor were System 2 nudges which involved direct interaction with participants (i.e., 

servers interacting with customers, or students being invited to participate in email/text 

message reminder programs). In both nudges, students were invited to actively engage, and 

were asked to make a choice. Thus, these can be considered active System 2 nudges. As a 

further comment, although Proposal #7 (classic nutrition labels) loaded on this factor as 

well with a coefficient of .27, this coefficient was considered low by the research team (.35 

>). Thus, Proposal #7 was not included in this factor. 

 

Factor three was highly loaded on by Proposal #1 (displays emphasizing sensory 

satisfaction of healthy food) with a factor loading of .70, and Proposal #3 (displays 

showcasing student athlete endorsements) with a factor loading of .80. The main similarity 

between these nudges was that they both used displays to convey information to students. 

However, there was disagreement among the literature, the research team, and the data 

Nudge Type Factor 1  Factor 2 Factor 3 Factor 

4 

 

Prop #1 

 

-.10 

 

-.30 

 

 .70 

 

 .03 

 

Prop #2 

 

 .57 

 

 .11 

 

-.48 

 

-.06 

 

Prop #3 

 

 .26 

 

 .27 

 

 .80 

 

-.05 

 

Prop #5 

 

 .15 

 

-.15 

 

-.05 

 

 .82 

 

Prop #6 

 

-.05 

 

 .68 

 

 .08 

 

 .08 

 

Prop #7 

 

-.20 

 

 .27 

 

 .08 

 

 .59 

 

Prop #8 

  

 .65 

  

-.07 

  

 .00 

  

 .29 

 

Prop #9 

  

 .75 

  

 .08 

  

 .14 

  

-.07 

 

Prop #10 

  

 .02 

  

 .77 

  

-.11 

  

-.09 

 

Prop #11 

 

 .55 

 

-.19 

 

 .04 

 

-.27 
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regarding whether these nudges were System 1 or System 2 nudges. For example, Cadario 

and Chandon (2020) classified Proposal #1 (sensory satisfaction) as a nudge primarily 

targeting emotion, which would be classified by  Kahneman, D. (2003) as a System 1 

nudge. However, the research team thought that because this nudge conveys information 

via a display, that it would be classified as a System 2 nudge. Furthermore, to make matters 

more ambiguous, Proposal #1 did not load highly on any of the other factors, making it 

hard to determine whether it was considered a System 1 or System 2 nudge.  

 

Furthermore, Proposal #3 (student athlete endorsement display) was considered a 

System 1 norm nudge by Dolan et al., (2012), and a System 1 Social reference point (A3) 

– opinion leader – nudge by Münscher, Vetter, and Scheuerle, (2015). However, the 

research team was divided on whether this was considered a System 1 or System 2 nudge, 

because this nudge did convey information (i.e., student athlete endorsements) to 

participants. Again, to confuse matters further, while this nudge loaded highly (.50 <) with 

Proposal #1, this nudge also had positive (although low) loadings (.25 >) with the System 

1 factor, as well as the System 2 (active) nudge factor. Thus, given the ambiguities 

surrounding these nudges, both were dropped from the study. 

 

Factor four was moderately to moderately-highly loaded on by Proposal #5 (stop-

light nutrition label) with a factor loading of .82, and Proposal #7 (classic nutrition label) 

with a factor loading of .59. Furthermore, these nudges were System 2 nudges which 

conveyed information to participants about the healthiness of food items but did not require 

any active participation from students. Thus, these can be considered passive System 2 

nudges. While it should be noted that Proposal #8 also loaded onto this factor with a factor 

loading of .28, this coefficient was considered low by the research team (.35 >). Thus, 

Proposal #7 was not included in this factor. 

 

Subsequently, since Proposals #1 and #3 were dropped, another PCA was 

conducted, and low coefficients (.35 >) were suppressed.  The same three factors emerged 

as in the first PCA (see table 5-2). Factor one was made up of System 1 nudges and included 

Proposal #2 (easily grab healthy sides) with a factor loading of .70, Proposal #8 (menu 

boards) with a factor loading of .65, Proposal #9 (attractive food next to unattractive food) 

with a factor loading of .70, and Proposal #11 (plate size nudge) with a factor loading of 

.54. These factors all loaded moderately to moderately-highly on factor one since their 

loadings were all greater than .50. Additionally, this factor had an Eigen value of 1.91, and 

explained 23.93% of the variance. 

 

Likewise, factor two was highly loaded on by Proposal #6 (email/text message 

reminders) with a factor loading of .64, and Proposal #10 (severs asking about healthy 

sides) with a factor loading of .84. Again, these nudges loaded moderately to moderately-

highly on this factor, considering all factor loadings were greater than .50. Additionally, 

this factor had an Eigen value of 1.26  and  explained 15.79% of the variance. 
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Table 5-2 

Pattern Matrix: Nudges Sorted By Participants into System 1/System 2 Three Factors 
 

Nudge Type Factor 1  Factor 2 Factor 3 

    

Prop #2  .70    

    

Prop #5  

  

 

 

 .82 

 

Prop #6  

 

 .64 

  

 

 

Prop #7  

 

 

  

 .57 

  

Prop #8  .65 

  

  

 

  

  

Prop #9  .70  

  

  

 

  

  

Prop #10   

  

  .84 

  

  

 

Prop #11  .54 

  

 

 

 

  

Finally, factor three was moderately to moderately-highly loaded on by Proposal 

#5 (stop-light nutrition label) with a factor loading of .82, as well as by Proposal #7 (classic 

nutrition label) with a factor loading of .57. This factor had an Eigen value of 1.12 and 

explained 14.05% of the variance. In sum, these factors combined, explained 53.78% of 

the total variance.  

 

Furthermore, according to the component correlation matrix, both System 2 

Factors, in other words, Factor 2 and Factor 3, both negatively correlated with the System 

1 Factor (phi = -.12 and -.11, respectively). Additionally, the two System 2 factors were 

positively correlated with each other (phi = .08), although this correlation was lower than 

(.15 >), suggesting that these factors were generally distinct. Ultimately, the Component 

Correlation Matrix suggests that System 1 and System 2 nudges are different from each 

other, considering the negative correlation, while System 2 nudges were positively but 

weakly correlated with each other. This supported the notion that we have correctly 

identified which nudges are System 1 vs. System 2. 

 

Based on the results of the Principal Component analysis, three new variables were 

created. A variable comprising of System 1 nudge acceptance was created by averaging 

the nudge acceptance of nudges #2, #8, #9, & #11 (Cronbach Alpha = .67). Furthermore, 

a variable comprising of System 2 (active) nudge acceptance was created by averaging the 

nudge acceptance of nudges #6 & #10, (Cronbach Alpha = .51). Additionally, a variable 

comprising of System 2 (passive) nudge acceptance was created by averaging the nudge 

acceptance of nudges #5 & #7 (Cronbach Alpha = .55).  
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Inter-item correlations among the acceptance of nudge types were computed. The 

System 2 nudge acceptance variables somewhat correlated with the System 1 nudge 

acceptance variable: System 2 (active) = .46, while System 2 (passive) = .34.  Furthermore, 

the System 2 (active) variable correlated with the System 2 (passive) variable = .45. 

Interestingly, the System 2 (active) nudge acceptance variable correlated more strongly 

with the System 1 nudge acceptance variable. This result will be explored further in the 

discussion section. 

 

Based on the factors extracted from the PCA, we created indices of perceived 

intrusiveness of the three type of nudging as well. The index of perceived System 1 nudge 

intrusiveness was created by averaging the perceived nudge intrusiveness scores of nudges 

#2, #8, #9, & #11,  (Cronbach Alpha = .74). Furthermore, a variable comprising of 

perceived System 2 (active) nudge intrusiveness was created by averaging the perceived 

nudge intrusiveness scores of nudges #6 & #10, (Cronbach Alpha = .60). Additionally, a 

variable comprising of perceived System 2 (passive) nudge intrusiveness was created by 

averaging the perceived nudge intrusiveness scores of nudges #5 & #7 (Cronbach Alpha = 

.79). The inter-item correlations among the three new variables were as follows: System 1 

nudge intrusiveness correlated with System 2 (active) nudge intrusiveness = .61, and with 

System 2 (passive) nudge intrusiveness = .58.  Furthermore, the perceived System 2 

(active) nudge intrusiveness variable correlated with the perceived System 2 (passive) 

nudge intrusiveness variable = .69. Since all of the correlations were under (<.70 ), this 

suggests that these variables were generally very distinct. However, one should note that 

the two System 2 variables did have the highest correlation that approached (>.70), 

suggesting that these variables reflect similar, yet distinct constructs. 

  

Similarly, we created indices of perceived effectiveness of the three type of 

nudging. A variable comprising of perceived System 1 nudge effectiveness was created by 

averaging the nudge effectiveness score of nudges #2, #8, #9, & #11,  (Cronbach Alpha = 

.62). Furthermore, a variable comprising of perceived System 2 (active) nudge 

effectiveness was created by averaging the perceived nudge effectiveness scores of nudges 

#6 & #10, (Cronbach Alpha = .54). Additionally, a variable comprising of perceived 

System 2 (passive) nudge effectiveness was created by averaging the perceived nudge 

effectiveness scores of nudges #5 & #7 (Cronbach Alpha = .57). The inter-item correlations 

among the three new variables were as follows: the perceived System 1 effectiveness 

variable correlated with perceived System 2 (active) effectiveness variable = .52 and 

correlated with the perceived System 2 (passive) effectiveness variable = .39.  Furthermore, 

the perceived System 2 (active) effectiveness variable correlated with the perceived System 

2 (passive) effectiveness variable = .56. Although the two perceived System 2 effectiveness 

variables correlate with each other the strongest (.56), this correlation is still relatively low, 

considering it is under (< .70). Furthermore, the correlation between the perceived System 

1 and System 2 (passive) nudge effectiveness variables is very small, considering that it is 

under (< .40). Finally, the correlation between the perceived System 1/System 2 (active) 

variables is also relatively small (< .70), suggesting that these variables represent relatively 

distinct constructs.  
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5.4 Perception of the three nudges along effortful-effortless dimension  

As a follow-up to the PCA analysis, we conducted a one-way ANOVA based on 

participants’ sorting of nudges into the System 1, System 2 (active) and System 2 (passive) 

categories. The data that was used was the same data used in the PCA analysis, which 

involved participants labelling each nudge as operating: (1) definitely on System 1 

processes, (2) more likely via System 1 processes , (3) more likely via System 2 processes, 

or (4) definitely via System 2 processes. Therefore, we averaged participants’ rating of 

nudges within each nudge type category in order to create three new variables called 

System 1, System 2 (active) and System 2 (passive) nudges. We wanted to discover if the 

means were significantly different from each other. We especially wanted to determine if 

System 2 (passive) nudges received higher mean scores than System 2 (active) nudges, 

indicating that participants were significantly more confident that System 2 (passive) 

nudges operated on System 2 principles compared to System 2 (active) nudges.  

 

The one-way ANOVA was statistically significant, F (2, 965) = 74.52, (p < . 001). 

As expected, System 1 nudges received the lowest mean score (M = 2.03, SD = .89), System 

2 (active) nudges had a mean score of (M = 2.60, SD = .92), and  System 2 (passive) nudges 

had a mean score of (M = 2.84, SD = .91).  Post-hoc tests (LSD) revealed that the average 

mean rating of System 1 nudges was significantly less compared to System 2 (active) 

nudges, t(965) (p < .001), and System 2 (passive) nudges (p < .001). This suggests that 

System 1 nudges were considered significantly less effortless compared to the two System 

2 nudges. Finally, System 2 (active) nudges had mean values significantly lower than 

System 2 (passive) nudges (p = .003), suggesting that System 2 (active) nudges were 

considered significantly less effortless than System 2 (passive) nudges.  

 

These results will be considered further in the discussion section but lend 

credence and support to the idea that participants saw System 2 (active) and System 2 

(passive) nudges as requiring different levels of cognitive effort. This suggests that 

participants saw these two nudges as significantly different constructs from each other, 

which adds further support to the PCA analysis findings that System 2 (active) and 

System 2 (passive) nudges represented different constructs.   

 

5.5 Manipulation Check of the Environmental Priming and Intrinsic Priming 

The next step was to assess whether the determinism priming manipulations (i.e., 

environmental, and intrinsic) were successful.  The items used for manipulation check were 

participants’ strength of agreement ratings with the belief that environments impact our 

decisions, and the belief that our decisions are impacted by neurochemical balance of our 

brains. These were reflected along a 7-point Likert scale, ranging from strongly disagree 

to strongly agree. 

 

A one-way ANOVA was conducted, with participants’ ratings of their strength of 

belief in environmental determinism as the dependent variable, while the priming condition 

(i.e., control, intrinsic determinism, environmental determinism) was the independent 

variable. However, opposite to our expectations, the results from the ANOVA were non-

significant, F (2, 118) = 2.10 (p > .05). Furthermore, post-hoc tests between the conditions 
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(using Tukey’s HSD) were all non-significant (p > .05), indicating that the environmental 

prime had no significant impact on strength of belief in environmental determinism. 

  

Second, participants’ ratings of their strength of belief in intrinsic determinism were 

entered into a one-way ANOVA. Participants’ ratings of their strength of belief in intrinsic 

determinism was the dependent variable, while the priming condition (i.e., control, intrinsic 

determinism, environmental determinism) was the independent variable. However, again, 

opposite to our expectations, the results from the ANOVA were non-significant, F (2, 118) 

= 1.40 (p > .05). Furthermore, post-hoc tests between the conditions (using Tukey’s HSD) 

were all non-significant (p > .05), indicating that the intrinsic prime had no significant 

impact on strength of belief in intrinsic determinism. Therefore, neither our environmental 

priming nor intrinsic priming determinism manipulations were successful.  

 

5.6 Test of Hypotheses 

Although the manipulation checks seemed to be unsuccessful, the research team moved 

forward with testing of the main hypotheses. 

 

Perceived Nudge Intrusiveness 

First, a 3 X 3 repeated measures ANOVA with nudge type (System 1 vs. System 2 

active vs. System 2 passive nudge type) X priming condition (intrinsic priming, 

environmental priming, control condition) was conducted in order to test the first 

hypotheses (H1a and H1b). The nudge type was a within-subjects factor, whereas 

determinism priming was a between-subjects factor. 

 

The main effect of the determinism priming on perceived nudge intrusiveness was 

not significant, F (2, 118) = 1.71 (p > .05). Furthermore, the main effect of nudge type on 

perceived nudge intrusiveness was significant using Greenhouse-Geisser, F (1.94, 228.59) 

= 12.69, (p < .01). Next, pairwise comparisons based on the estimated marginal means 

were examined. Perceived intrusiveness was significantly higher for System 1 nudges (M 

= 3.31, SD = 1.21) compared to System 2 (active) nudges (M = 2.81, SD = 1.32) ( p < .01). 

Additionally, perceived intrusiveness based on the estimated marginal means was 

significantly higher for System 1 nudges than for System 2 (passive) nudges (M = 2.84, SD 

= 1.54) ( p < .01). However, the estimated marginal means of the two System 2 nudge 

conditions were not significantly different (p > .05). 

 

The interaction effect between nudge type and condition was non-significant, F 

(3.87, 228.59) = .43, (p > .05), indicating that perceived intrusiveness of the three nudge 

types did not vary as a result of the determinism condition. However, given that the 

hypotheses revolve around specific pairwise comparisons, pairwise comparisons between 

System 1 and System 2 nudges within each condition were examined. 
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Figure 5-1 

Perceived Intrusiveness: 3 (Nudge Type) X 3 (Determinism Condition) 

  
 

As one can see in Figure 5-1 (also, refer to Appendix 5, Table 5-1), System 1 nudges 

in the control condition (M= 3.02, SD = 1.21) were considered significantly more intrusive 

compared with System 2 (active) nudges in the control condition (M = 2.54, SD = 1.34) (p 

= .01). Additionally, System 1 nudges in the control condition were considered 

significantly more intrusive compared with System 2 (passive) in the control condition 

nudges (M = 2.56, SD = 1.60) (p = .03). This finding supports findings in previous research 

(Jung and Mellers, 2016; Reisch and Sunstein, 2016; Sunstein, Reisch, & Rauber, 2017; 

Loibl, Sunstein, Rauber, & Reisch, 2018) as well as H1a, which suggest that in the control 

condition, System 1 nudges would be significantly more intrusive than System 2 nudges.  

 

As a follow-up, System 2 (active) nudges in the control condition (M = 2.54, SD = 

1.34)  were not significantly more intrusive than System 2 (passive) nudges in the control 

condition (M = 2.56, SD = 1.60) (p > .05). This suggests that levels of perceived nudge 

intrusiveness were similar across the System 2 nudging conditions in the control group, 

which further suggests that the two System 2 nudge constructs are similar in their levels of 

perceived nudge intrusiveness.  

 

In order to test H1b, comparisons were made between System 1 and System 2 

nudges in the two determinism conditions. In the environmental priming determinism 

condition, System 1 perceived nudge intrusiveness (M = 3.57, SD = 1.24) was significantly 

higher compared to System 2 (active) perceived nudge intrusiveness (M = 2.96, SD = 1.34) 

(p < .01). Additionally, in the environmental priming determinism condition, System 1 

perceived nudge intrusiveness was significantly higher from System 2 (passive) nudge 

intrusiveness (M = 2.92, SD = 1.56) (p < .01). Participants’ perception that System 1 nudges 

were considered more intrusive than System 2 nudges suggests that H1b was not supported. 
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As a follow-up in the environmental priming determinism condition, System 2 

(active) nudge intrusiveness (M = 2.96, SD = 1.34) was not significantly higher than System 

2 (passive) nudge intrusiveness (M = 2.92, SD = 1.56) (p > .05), suggesting that levels of 

perceived intrusiveness were similar across the System 2 nudging conditions.  

 

Finally, in order to continue testing H1b, comparisons were made between the 

estimated marginal means of System 1 and System 2 perceived nudge intrusiveness in the 

intrinsic priming determinism condition. While System 1 perceived nudge intrusiveness 

(M = 3.34, 1.21) was significantly higher from System 2 (active) perceived nudge 

intrusiveness (M  = 2.94, SD = 1.34) (p = .03), System 1 perceived nudge intrusiveness was 

not significantly higher than System 2 (passive) perceived nudge intrusiveness (M = 3.05, 

SD = 1.60) (p > .05). However, the levels of perceived nudge intrusiveness were higher for 

System 1 nudges in the intrinsic priming determinism condition vs. the control condition, 

suggesting that H1b was unsupported. As a follow-up in the intrinsic priming determinism 

condition, System 2 (active) perceived nudge intrusiveness (M  = 2.94, SD = 1.34) was not 

significantly higher than levels of perceived System 2 (passive) nudge intrusiveness (M = 

3.05, SD = 1.60) (p > .05). This suggests that levels of perceived nudge intrusiveness were 

similar across the System 2 nudging conditions. 

 

Nudge Acceptance 

Next, in order to test H2a and H2b, another repeated measures 3 X 3 ANOVA was 

conducted for the dependent variable of acceptance. Again, the determinism priming 

(control, intrinsic, environmental) was the between-subjects factor, and nudge type 

(System 1, System 2-active, & System 2-passive) was the within-subjects factor.  

 

The main effect of determinism priming (between-subjects factor) on nudge 

acceptance was non-significant, F (2, 118) = .07 (p > .05), suggesting that determinism 

priming had no direct effect on nudge acceptance. However, the main effect of type of 

nudging on nudge acceptance was significant using Greenhouse-Geisser, F (1.99, 234.67) 

= 13.44 (p < .01). Nudge acceptance based on the estimated marginal means (averaged 

across all conditions) was significantly lower for System 1 nudges (M = 5.00, SD = 0.99) 

compared to System 2 (passive) nudges (M = 5.52, SD = 1.43) ( p < .01). Additionally, 

nudge acceptance based on the estimated marginal means was significantly lower for 

System 2 (active) nudges (M = 4.97, SD = 1.43) compared to System 2 (passive) nudges. 

Finally, nudge acceptance based on the estimated marginal means was not significantly 

lower for System 1 nudges than for System 2 (active) nudges ( p > .05).  

 

These findings suggest that while System 1 and System 2 (passive) nudges clearly 

have distinct levels of nudge acceptance, System 2 (active) nudge acceptance is 

significantly lower than System 2 (passive) nudge acceptance. Furthermore, the interaction 

effect between nudge type and condition was non-significant, F (1.37, 202.95) = .40 (p > 

.05), indicating that nudge acceptance of the three nudge types did not vary as a result of 

the determinism condition. However, given that the hypotheses revolve around specific 

pairwise comparisons, pairwise comparisons between System 1 and System 2 nudges 

within each condition will be examined. 
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Figure 5-2 

Nudge Acceptance: 3 (Nudge Type) X 3 (Determinism Condition) 

  
 

 As one can see in Figure 5-2 (also, refer to Appendix 5, Table 5-2), System 1 nudge 

acceptance in the control condition (M= 4.95, SD = 1.02) was significantly lower compared 

to System 2 (passive) nudge acceptance (M = 5.60, SD = 1.21) (p < .01). However, System 

1 nudges in the control condition were not accepted significantly less than System 2 

(active) nudges (M = 4.85, SD = 1.40) (p > .05). This finding partially supports H2a, that 

in the control condition, System 1 nudges would be accepted significantly less than System 

2 nudges. As a follow-up, System 2 (active) nudges in the control condition (M = 4.85, SD 

= 1.40)  were accepted significantly less than System 2 (passive) nudges in the control 

condition (M = 5.60, SD = 1.21) (p < .01).  

 

Next, in order to test H2b, comparisons were made between System 1 and System 

2 nudges in the two determinism conditions. In the environmental priming determinism 

condition, System 2 (passive) nudge acceptance (M = 5.47, SD = 1.18) was marginally 

significantly greater than System 1 nudge acceptance (M = 5.06, SD = 0.99) (p = .05). This 

does not confirm H2b, which predicts that System 1 and System 2 nudge acceptance would 

be equal in the presence of determinism primes. Furthermore, although additional analyses 

revealed that System 2 (active) nudge acceptance (M =5.09, SD = 1.37) was not 

significantly different from System 1 nudge acceptance (M = 5.06, SD = 0.99) (p > .05), 

the levels of nudge acceptance for System 1 nudges were not significantly higher for 

System 1 nudges in the environmental priming determinism condition vs. the control 

condition (p > .05), suggesting that H2b was unsupported. As a follow-up analysis, we 

discovered that System 2 (passive) nudge acceptance (M = 5.47, SD = 1.18) was also 

marginally significantly more accepted than System 2 (active) nudge acceptance (M =5.09, 

SD = 1.37)  (p = .08). 
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In order to continue testing H2b, comparisons were made between System 1 and 

System 2 nudge acceptance in the intrinsic priming determinism condition. While System 

1 nudge acceptance (M = 4.99, SD = 1.02) was significantly lower compared to System 2 

(passive) nudge acceptance (M = 5.49, SD = 1.21) (p = .01), there was no significant 

difference between System 1 nudge acceptance and System 2 (active) nudge acceptance 

(M =4.96, SD = 1.40) (p > .05). However, System 1 nudge acceptance in the intrinsic 

priming determinism condition was not significantly higher than System 1 nudge 

acceptance in the control condition (p > .05), which suggests that H2b was unsupported. 

As a follow-up analysis, we discovered that System 2 (passive) nudge acceptance (M = 

5.49, SD = 1.21) was also significantly more accepted than System 2 (active) nudge 

acceptance (M =4.96, SD = 1.40)  (p = .01), adding further support to the idea that System 

2 (active) and System 2 (passive) nudges represent distinct constructs.   

 
5.7 Supplemental analyses 

Although the manipulation checks for intrinsic priming determinism and 

environmental priming determinism conditions were not successful, it was still possible 

that the presentation of determinism findings, especially the presentation of environmental 

determinism may have increased the perceived effectiveness of nudges. This finding would 

not be surprising, given that prior work (Sunstein, 2016) discovered that telling individuals 

about the effectiveness of nudges can cause increased perceptions of nudge effectiveness. 

Therefore, we ran a 3 (Determinism condition) X 3 (Nudge type) ANOVA to explore this 

possibility.  

 

Perceived Nudge Effectiveness (Determinism Priming) 

 The effect of the determinism priming condition on perceived nudge effectiveness 

was non-significant, F (2.00, 118) = 1.40, (p > .05). The impact of nudge type on perceived 

nudge effectiveness was significant, F (2.00, 235.49) = 23.15, (p < .01). Based on the 

estimated marginal means, System 2 (active) nudges were considered the least effective 

type of nudge (M = 4.81, SD = 1,10), and were significantly less effective compared to 

System 1 nudges (M = 5.10, SD = 0.77) as well as System 2 (passive) nudges (M = 5.45, 

SD = 1.06) (p < .01). Additionally, System 1 nudges were considered significantly less 

effective compared with System 2 (passive) nudges (p < .01). 

 

Figure 5-3 

Perceived Effectiveness: 1 (System 1 Nudge Type) X 3 (Determinism Condition)  
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 Furthermore, the interaction was non-significant F ( 3.99, 235.49) = 0.67 (p > .05). 

However, we wanted to examine specific pairwise comparisons to see whether the 

environmental priming determinism condition may have increased System 1 perceived 

nudge effectiveness. Interestingly, out of the nine pairwise comparisons based on the 

estimated marginal means, there were two significant findings. The first was that those in 

the environmental priming determinism condition saw System 1 nudges (M = 5.35, SD = 

0.82) as significantly more effective compared to the control condition (M = 4.91, SD = 

0.82) (p = .01), and those in the environmental priming determinism condition saw System 

1 nudges as marginally significantly more effective than those in the intrinsic priming 

determinism condition (M = 5.05, SD = 0.83) (p = .09) (see Figure 5-3, as well as Appendix 

5, Table 5-3 for reference). This suggests that presenting participants with findings 

regarding how the environment can influence System 1 type behaviour caused System 1 

nudges to be seen as more effective compared to the control or the intrinsic priming 

determinism condition. These findings will be explored in the discussion section. 

 

Furthermore, we decided to remove the type of priming as an IV and replace it with 

individual difference in the FAD-Plus Determinism subscale and FAD-Plus Free Will 

subscale. We wanted to explore if strength of chronic determinism or strength of chronic 

free will belief moderated perceived nudge intrusiveness and/or nudge acceptance. In other 

words, we tested the possibility that lower perceived nudge intrusiveness and higher nudge 

acceptance, especially for System 1 nudges, would be observed among participants with 

high versus low determinism belief and/or among those with low versus high free will 

belief  

 

We conducted a median split analysis to test this possibility. Therefore, four new 

variables were created which represented high vs. low determinism and high vs. low free 

will belief. For the first two variables, the data for the FAD-Plus Determinism subscale 

was divided roughly in half; the median was 3.21. One half represented low determinism 

belief scores and included all scores that were lower than the median value (n = 59,) while 

the other half represented high determinism belief scores and included all scores equal to 

or higher than the median value (n = 62,). For the second two variables, the data for the 

FAD-Plus Free Will subscale was divided roughly in half as well; the median was 3.50. 

One half represented low free will belief scores and included all scores that were lower 

than the median (n = 62 ,) while the other half represented high free will belief scores and 

included all scores that were equal to or higher than the median (n = 59). 

 

High versus low determinism belief: Perceived nudge intrusiveness    

In order to test the first possibility, we conducted a 3 X 2 repeated measures 

ANOVA, with the type of nudging (System 1, System 2a, System 2b) as the within-subject 

factor and the median-split variable derived from the FAD-Plus Determinism Subscale 

(high vs. low determinism belief) as the between-subject factor.  

 

The main effect of strength of determinism belief on perceived nudge intrusiveness 

was non-significant, F (1, 119) = .35 (p  > .05). Furthermore, the main effect of nudge type 

on perceived nudge intrusiveness was significant, F (1.94, 231.22) = 12.60 (p < .01) 

according to Greenhouse-Geiser. Therefore, pairwise comparisons based on the estimated 
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marginal means of the nudge type variable were examined. The perceived intrusiveness of 

System 1 nudges (M = 3.30, SD = 1.21) was significantly higher than the perceived 

intrusiveness of System 2 (active) nudges (M = 2.81, SD = 1.32) (p < .01), as well as the 

perceived intrusiveness of System 2 (passive) nudges (M = 2.84, SD = 1.54). Additionally, 

the average perceived intrusiveness of the estimated marginal means of System 2 (active) 

and System 2 (passive) nudge intrusiveness did not significantly differ (p > .05), suggesting 

these two nudge categories had similar levels of perceived nudge intrusiveness. 

 

However, the interaction effect between the level of determinism belief condition 

(high/low) and the perceived nudge intrusiveness variables (System 1, System 2 active, 

System 2 passive) was non-significant, although it approached marginal significance, F ( 

1.94, 231.22) = 2.12 (p = .12) according to Greenhouse-Geiser. Therefore, pairwise 

comparisons were examined in order to better understand this relationship. 

 

Comparisons were made regarding how the strength of perceived nudge 

intrusiveness (for System 1, System 2 active, & System 2 passive nudges) varied across 

high/low determinism belief conditions (see Figure 5-4, or refer to Appendix 5, Table 5-4 

for reference). For System 1 perceived nudge intrusiveness, the low determinism belief 

condition (M = 3.13, SD = 1.22) was not significantly different from the high determinism 

belief condition (M = 3.47, SD = 1.25) (p > .05). Additionally, for System 2 (active) 

perceived nudge intrusiveness, the low determinism belief condition (M =2.73, SD = 1.30)  

was not significantly different from the high determinism belief condition (M = 2.89, SD 

= 1.33) (p > .05). Finally, for the System 2 (passive) perceived nudge intrusiveness, again, 

the low determinism belief condition (M = 2.90, SD = 1.61) was not significantly different 

from the high determinism belief condition (M = 2.79, SD = 1.57) (p > .05). 

 

 

Figure 5-4 

Perceived Intrusiveness: 3 (Nudge Type) X 2 (Strength of Determinism Belief) 
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Therefore, although these results did not support the idea that strength of belief in 

determinism impacts perceived nudge intrusiveness, we explored the idea that strength of 

determinism belief moderated nudge acceptance directly (across the three determinism 

conditions). 

 

High versus low determinism belief: nudge acceptance  

Next, we conducted another 3 (System 1, System 2 active, System 2 passive, nudge 

acceptance) by 2 (high/low determinism belief) repeated measures ANOVA, with 

acceptance ratings this time. The main effect of strength of determinism belief (based on 

the FAD-Plus scale) on nudge acceptance was marginally significant, F (1, 119) = 2.96 (p 

= .09). Pairwise comparisons based on the estimated marginal means revealed that those in 

the low determinism belief condition (M = 5.01, SD = .92) accepted nudges marginally 

significantly less than those in the high determinism belief condition (M= 5.30, SD = .94) 

(p = .09). 

 

Furthermore, the effect of nudge type on nudge acceptance was significant, F (1.98, 

235.39) = 13.81 ( p < .01) according to Greenhouse-Geiser. Based on the estimated 

marginal means, the analysis found that System 2 (passive) nudge acceptance (M = 5.52, 

SD = 1.21) was significantly greater than System 1 nudge acceptance (M = 5.00, SD = 0.99) 

(p < .01), as well as System 2 (active) nudge acceptance (M = 4.96, SD = 1.43). 

Additionally, System 1 nudge acceptance was not significantly different from System 2 

(active) nudge acceptance (p > .05).  

 

Finally, the interaction effect approached marginal significance, F (1.98, 235.39) = 

3.03 (p = .05); therefore, pairwise comparisons for the interaction were examined.  

 

 

 

Figure 5-5 

Nudge Acceptance: 3 (Nudge Type) X 2 (Strength of Determinism Belief) 
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Curiously, while System 1 nudge acceptance did not differ as a result of low (M = 

5.02, SD = 1.00) vs. high determinism belief (M = 4.98, SD = 1.02) (p > .05), System 2 

(active) nudge acceptance was marginally significantly higher in the high determinism 

belief condition (M = 5.20, SD = 1.33) compared to the low determinism belief condition 

(M = 4.72, SD = 1.41) (p = .06). Furthermore, System 2 (passive) nudge acceptance was 

significantly higher in the high determinism belief condition (M = 5.73, SD = 1.18) 

compared to the low determinism belief condition  (M = 5.30, SD = 1.15) (p = .04) (see 

Figure 5-5, or refer to Appendix 5, Table 5-5 for reference). These results convey the 

opposite trend as to what was expected and suggest that determinism belief moderated 

System 2 nudge acceptance, rather than System 1 nudge acceptance. Furthermore, since 

we did not find a comparable difference for perceived nudge intrusiveness, suggesting that 

another a variable other than perceived intrusiveness may underlie differences in 

acceptance. 

 

High versus low determinism belief: Perceived nudge effectiveness  

The other variable of interest, which has been discussed throughout this thesis, is 

perceived nudge effectiveness. Therefore, a third 3 X 2 ANOVA was conducted which 

examined the impact of strength of nudge type (System 1, System 2 active, System 2 

passive) and determinism belief (hi/low) on perceived nudge effectiveness. The main effect 

of strength of determinism belief (based on the FAD-Plus scale) on perceived nudge 

effectiveness was significant, F (1, 119) = 5.24 (p = .02). Pairwise comparisons based on 

the estimated marginal means revealed that those in the low determinism belief condition 

(M = 4.95, SD = .84) accepted nudges significantly less than those in the high determinism 

belief condition (M= 5.29, SD = .79) (p = .02). 

 

Furthermore, the effect of nudge type on perceived nudge effectiveness was 

significant, F (1.99, 236.57) = 23.90 ( p < .01) according to Greenhouse-Geiser (see Figure-

5-6, or refer to Appendix 5, Table 5-6 for reference). Based on the estimated marginal 

means, the analysis found that System 2 (passive) perceived nudge effectiveness (M = 5.45, 

SD = 1.10) was significantly greater than System 1 perceived nudge effectiveness (M = 

5.10, SD = 0.77) (p < .01), as well as System 2 (active) perceived nudge effectiveness (M 

= 4.81, SD = 1.10). Furthermore, System 1 perceived nudge effectiveness was significantly 

higher from System 2 (active) perceived nudge effectiveness (p < .01).  

 

Figure 5-6 

Perceived Effectiveness: 3 (Nudge Type) X 2 (Strength of Determinism Belief) 
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 Finally, the interaction effect was marginally significant, F (1.99, 236.57) = 2.55 

(p = .08), therefore, pairwise comparisons for the interaction were examined. System 1 

perceived nudge effectiveness did not differ as a result of low (M = 5.00, SD = 0.84) vs. 

high determinism belief (M = 5.20, SD = 0.79) (p > .05), nor did System 2 (passive) 

perceived nudge effectiveness differ between the low determinism belief condition (M = 

5.33, SD = 1.07) compared to the high determinism belief condition  (M = 5.56, SD = 1.02) 

(p > .05). However,  perceived nudge effectiveness in the System 2 (active) nudge category 

did significantly differ between those in the low determinism belief condition (M = 4.52, 

SD = 1.07) and those in the high determinism belief condition (M = 5.10, SD = 1,10). These 

findings suggest that higher levels of determinism belief did significantly increase System 

2 (active) perceived nudge effectiveness, although levels of determinism belief had no 

impact on System 1 or System 2 (passive) perceived nudge effectiveness. These 

relationships will be further explored in the discussion section. 

 

High versus low free will belief: Perceived nudge intrusiveness   

Next, we tested the possibility that perceived intrusiveness of nudging, especially 

System 1 nudging, was lower for people with high versus low free will belief. Those with 

stronger free will beliefs were expected to see nudges as significantly more intrusive than 

those with weaker free will beliefs. We expected that this relationship would be stronger 

for perceived System 1 nudge intrusiveness compared to either of the perceived System 2 

nudge intrusiveness variables. Additionally, we tested the possibility that support for 

nudges, especially System 1 nudging, would be higher for people with lower free will 

beliefs than for those with stronger free will belief.  

 

The first repeated measures ANOVA was conducted in order to determine how 

strength of free will beliefs (based on the FAD-Plus scale) impact perceived nudge 

intrusiveness of different types of nudges. First, we  conducted a 3 (nudge type: System 1, 

System 2 active, System 2 passive) X 2 (hi/low free will belief) repeated measures ANOVA 

with perceived nudge intrusiveness as the DV. The main effect of strength of free will 

belief (i.e., hi/low) on perceived nudge intrusiveness was significant, F ( 1, 119) = 6.05 (p 

= .02). Pairwise comparisons based on the estimated marginal means revealed that those 

with low free will belief  (M = 2.73, SD = 1.18) experienced significantly less perceived 

nudge intrusiveness than those with high free will belief  (M = 3.26, SD = 1.15), (p  = 0.02).  

 

Furthermore, the main effect of nudge type (System 1, System 2 active, System 2 

passive) on perceived nudge intrusiveness was significant, F (1.93, 229.19) = 12.91 (p < 

.01) according to Greenhouse-Geiser. Based on the estimated marginal means, the analysis 

found that System 1 perceived nudge intrusiveness (M = 3.31, SD = 1.21) was significantly 

greater than both perceived System 2 (active) nudge intrusiveness (M = 2.81, SD = 1.32) 

(p < .01) as well as perceived System 2 (passive) nudge intrusiveness (M = 2.85, SD = 

1.54) (p < .01). In addition, System 2 (active) and System 2 (passive) perceived nudge 

intrusiveness did not significantly differ from each other (p > .05).  
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Figure 5-7 

Perceived Intrusiveness: 3 (Nudge Type) X 2 (Strength of Free Will Belief) 

  
 

Finally, the interaction effect was significant, F (1.93, 229.19) = 3.43 (p = .04) 

according to Greenhouse-Geisser. Post-hoc analysis found that perceived nudge 

intrusiveness of System 1 nudges was significantly greater for people with higher free will 

beliefs (M =  3.55, SD = 1.23) compared to those with lower free will beliefs (M = 3.07, 

SD = 1.26) (p = .03). Additionally, the post-hoc analysis found that perceived nudge 

intrusiveness of System 2 (active) nudges was not significantly greater for people with 

higher (M = 2.95, SD = 1.30) rather than lower (M = 2.68, SD = 1.33) free will beliefs (p > 

.05) (see Figure 5-7, or refer to Appendix 5, Table 5-7 for reference). These findings were 

consistent with our prediction that those with higher free beliefs would see system 1 

nudging, but not system 2 nudging as more autonomy threatening than those with lower 

free will beliefs. However, contrary to our prediction, we also found that perceived nudge 

intrusiveness of System 2 (passive) nudges was significantly greater for people with higher 

(M = 3.27, SD = 1.53) rather than lower (M = 2.44, SD = 1.50) free will beliefs (p < .01). 

 

High versus low free will belief: Nudge acceptance 

Lastly, we conducted a 2 X 3 repeated measures ANOVA with strength of free will 

belief (high/low) as a within subject IV and type of nudge  (System 1, System 2 active, 

System 2 passive) as a between subject IV, with acceptance of nudging as the DV. 

Curiously, the impact on free will belief averaged across all nudge types was non-

significant, F ( 1, 119) = .15 (p > .05). Furthermore, the analysis found that the main effect 

of nudge type on nudge acceptance was significant, F (1.99, 236.49) = 13.59 (p < .01) 

according to Greenhouse-Geisser. The pairwise comparisons based on the estimated 

marginal means suggested that System 1 nudge acceptance (M = 5.00, SD = 1.00) was not 

significantly different than average System 2 (active) nudge acceptance (M  = 4.97, SD = 

1.43) (p > .05). However, both System 1 and System 2 (active) nudge acceptance were 

significantly lower than average System 2 (passive) nudge acceptance (M = 5.52, SD = 

1.21 ). This suggests that System 1 and System 2 (active) nudges were accepted equally, 

while System 2 (passive) nudges had significantly greater levels of average nudge 

acceptance. This relationship will be discussed further in the discussion section. 
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Figure 5-8 

Nudge Acceptance: 3 (Nudge Type) X 2 (Strength of Free Will Belief) 

 

Finally, the interaction between nudge type and strength of free will belief on 

acceptance was non-significant, F (1.99, 236.49) = .13 (p > .05), suggesting that there was 

no significant difference between the estimated marginal means of System 1, System 2 

(active), and System 2 (passive) nudge acceptance as a variation of high/low free will belief 

(see Figure 5-8, or refer to Appendix 5, Table 5-8 for reference). This finding suggests that 

although strength of free will belief had an impact on perceived nudge intrusiveness – 

which has been shown to impact nudge acceptance (Jung and Mellers, 2016; Sunstein, 

2016; Loibl, Sunstein, Rauber, & Reisch, 2018; Bruns, et al., 2018) – strength of free will 

belief did not have an impact on nudge acceptance.  
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Chapter 6: Discussion 
   

6.1 Summary of findings and Integration with previous literature 

Throughout this thesis, the research team explored a number of research questions 

and hypotheses.  

Our first hypothesis was H1: The presence of determinism primes and type of nudges 

would interact to influence perceived nudge intrusiveness such that: H1a) consumers would 

perceive system 1 nudges to be more intrusive than system 2 nudges in the absence of 

determinism primes, H1b: Once participants are exposed to determinism priming, the 

perception that System 1 nudges are more intrusive than System 2 nudges will disappear. 

In other words, participants exposed to determinism priming will perceive System 1 nudges 

less intrusive compared to those in the control condition.  We found support for the H1a, 

however, we did not find support for H1b, as we discovered that determinism primes did 

not reduce, but rather, appeared to increase perceived nudge intrusiveness, contrary to our 

first research question. This may have been caused by the determinism prime invoking 

feelings of anger towards nudges, sensitizing individuals to threats against their autonomy 

– in line with reactance theory (Brehm, 1966; Brehm and Brehm, 1981; Bruns et al., 2018). 

Our second hypothesis was H2: The presence of determinism primes and type of 

nudges would interact to influence nudge acceptance such that: H2a) consumers would be 

less likely to accept system 1 nudges than system 2 nudges in the absence of determinism 

primes, H2b: Once participants are exposed to determinism priming, the lower support for 

System 1 nudges over System 2 nudges will disappear. In other words, participants exposed 

to determinism priming will support System 1 nudges as highly as those in the control 

condition. We found partial support for H2a, given that in the control prime, System 1 

nudges were significantly less accepted than System 2 passive nudges, although they were 

not accepted less than System 2 active nudges. Furthermore, we did not find support for 

H2b, as determinism primes did not increase nudge acceptance compared to the control 

group. 

Our third hypothesis was H3: The interaction effect of the presence of determinism 

primes and type of nudges would be mediated by perceived nudge intrusiveness such that: 

H3a) the indirect effect of type of nudges on consumer acceptance of nudges via perceived 

nudge intrusiveness would be significant in the absences of determinism primes, H3b) the 

indirect effect of type of nudges on consumer acceptance of nudges via perceived nudge 

intrusiveness would not be significant in the presence of determinism primes. Given that 

determinism primes did not appear to reduce perceived nudge intrusiveness, we found no 

support for H3. 

The first issue to examine was why the manipulation check was unsuccessful (i.e., 

why the priming essays did not have the intended  impact on participants in terms of 

increasing their belief in intrinsic or environmental determinism). Although the priming 

manipulation was taken from a previous study (Hannikainen et al., 2017) in which the 

priming manipulation appeared to work, it is possible that shortening the primes may not 

have impacted participants’ determinism belief the same way the longer primes did. This 
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explanation is not likely though, given that Hannikainen et al.’s, (2017) manipulation 

induced a large impact in their study (d = 0.80), and given that this study did not 

substantially alter the length of the prime. However, there are a number of other possible 

explanations as to why the priming did not work. For one, Hannikainen et al.’s, study 4 

was about participant support for government interventions and the enactment of 

paternalistic legislation, whereas our study was about an individual’s acceptance of healthy 

eating nudges. Thus, it is possible that the determinism primes may only have an impact 

on participants’ tolerance of paternalistic government interventions but had relatively little 

impact on perceived nudge intrusiveness in the context of healthy eating nudges (which are 

implemented by a university cafeteria, instead of being made into a law by a governmental 

body). 

 

Another possible consideration is the lab effect, which suggests there may have 

been something unique in the way that Hannikainen et al., administered their primes (that 

was not explained in-depth in their paper) that was different from the way we administered 

our primes. One possible explanation is that because the primes were originally 

administered in Portuguese (which were translated to English via google translate) some 

words may have been mistranslated, which could have slightly impacted the messaging in 

the prime. Another possibility is that because the studies were conducted on students in 

Brazil, there may have been demographic, political, or cultural differences which impacted 

the effect of the prime on participants. For example, Reisch and Sunstein (2016) found that 

nudge acceptance differs based on country, with relatively high levels of nudge acceptance 

in many European countries, but significantly lower levels of acceptance in Hungary and 

Denmark. This finding was replicated by Loibl, Sunstein, Rauber, and Reisch (2018) who 

found also that those in Hungary and Denmark have less support for System 1 nudges 

(compared to other European countries) whereas the U.K. and Italy have less support for 

System 2 nudges (compared to other European countries.  

 

Furthermore, it is possible that participants in our study reacted to our primes, 

which may have sensitized them to potential threats against their autonomy (i.e., such as 

nudges). Bruns et al., (2018) and Brehm and Brehm (1981) point out that when individuals 

are provided with information that causes them to feel that their freedom is being 

threatened (or going to be eliminated) individuals tend to develop feelings of anger and 

reactance against the source of the threat. One should note that the primes that we used 

were designed (as Hannikainen et al., pointed out)  to demonstrate that humans have less 

conscious choice over our thoughts/actions/behaviours than we previously believed. Thus, 

these primes called into question the entire concept of human freedom and agency more 

generally, by suggesting that humans may have less freedom they we previously believed. 

This may have been seen as especially threatening even to individuals with milder free will 

beliefs. Thus, it is possible that our primes  may have sensitized study participants to any 

other possible threats to their freedom of choice in our experiment (i.e., like the nudges in 

our study), causing participants to see nudges as more threatening to their freedom then 

participants in the control condition. 
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This might explain why perceived nudge intrusiveness appeared to rise (not fall) in 

the determinism vs. control condition. If participants  felt that their internal locus of control 

was being threatened, participants may have been sensitized to any potential threat to their 

autonomies, which could have caused participants to see the nudges in our study as more 

intrusive/autonomy threatening.  

 

One further reason why our manipulation check was unsuccessful may have been 

related to the fact that this experiment was performed online rather than in-person (at the 

respondent’s own leisure). Therefore, it is possible that the respondent may have been 

multi-tasking (i.e., watching tv while reading the primes for example) or been exposed to 

other distracting stimuli (i.e., parents/friends talking in the same room). Although we had 

an attention check to verify if the participant understood the main takeaway of the 

determinism essays, it is still possible that a respondent could have passed the attention 

check without having paid full attention to the text (i.e., skimmed and understood the main 

premise of the essay, without fully understanding/paying attention to the arguments in the 

essays). Therefore, while H1(a)and H2(a) were largely consistent with previous findings 

by  Jung and Mellers (2016), Reisch and Sunstein, 2016; Sunstein, Reisch, & Rauber, 2017; 

Loibl, Sunstein, Rauber, & Reisch, 2018,  it is not surprising that H1(b) and H2(b) were 

unsupported, given the number of external factors which could have impacted the study. 

 

Other findings of interest included the fact that System 2 (active), and System 2 

(passive) nudges appeared to represent different constructs. This was discovered during the 

PCA analysis when participants were asked to rate each nudge as to whether it represented 

either System 1 or 2 cognitive processes (based on a four point Likert scale). Overall, we 

found that acceptance was higher for System 2 (passive) nudges than for System 2 (active) 

nudges, that participants saw System 2 (passive) nudges as requiring significantly more 

cognitive effort than System 2 (active) nudges, and that, while these two nudge types did 

not differ in terms of perceived nudge intrusiveness, System 2 (passive) nudges were 

considered significantly more effective compared to System 2 (active) nudges. It makes 

sense that participants saw System 2 (passive) nudges as involving more cognitive effort 

because participants had to examine and compare mathematical information (for proposal 

#7: nutrition label nudges) or more complex information such as green, yellow, red 

coloured circles for low, medium, and high content of fat, saturated fat, sugar, and salt 

(Proposal #5, stop-light nutrition labels) which required participants to contrast many data 

points to make an overall evaluation of the healthiness of a food item. Furthermore, simply 

responding to a question (would you like a healthy side today – Proposal #10, or, would 

you like to sign up for email/text message reminders… – Proposal #6) does not require the 

same level of concentration or cognitive output, which explains why participants saw 

System 2 (passive) nudges as requiring significantly higher levels of slow/effortful 

cognition compared to System 2 (active) nudges. 

 

Ultimately, one should consider that the System 1 and System 2 nudge typology 

was the simplest typology used for classifying nudges (reviewed in this typology), as it 

only included the two nudge categories (System 1 and System 2). Therefore, it is not 

surprising that System 2 nudges were sub-categorized even further into two distinct 

categories (i.e., System 2 active, and System 2 passive, nudges). The distinguishing 



 

 

74 

 

features of System 2 (active) nudges included the fact that the information was actively 

conveyed to participants, as students were approached by cafeteria staff, or were invited to 

sign-up to receive text-message reminders. On the other-hand, passive System 2 nudges 

conveyed information passively (i.e., in the form of nutrition labels on menus/menu-

boards, which could be read at the nudgee’s own leisure). 

 

The discovery of two distinct System 2 nudge categories was somewhat consistent 

with Cadario and Chandon’s (2020) classification scheme of nudging,  in which nutrition 

labels/stop-light labels (considered System 2 passive nudges in this study) were placed in 

a different category then healthy eating calls (one of the System 2 active nudges in this 

study). Similarly, under Münscher et al.’s (2015) Typology of Choice Architecture, 

nutrition labels as well as traffic-light nutrition labels were placed in the nudging category 

of changing decision-related information, which is comparable to our System 2 passive 

nudge type. In contrast, our System 2 active nudge type, such as text-messaging reminders 

about healthy choices and servers providing reminders about healthy sides, appears to be 

compatible with Münscher et al.’s, (2015) decision commitment category of nudging. 

Thus, both Münscher et al.’s, and Cadario and Chandon’s typologies implicitly 

acknowledge differences between System 2 nudges that operate by either providing active 

or passive information to respondents. 

 

Interestingly, not all of the nudges categorized by researchers were categorized the 

same way by respondents. Consider the visibility enhancement nudge (i.e., altering healthy 

food item positioning on menu boards). Participants in our study classified this nudge as a 

System 1 nudge (in the PCA analysis) while Cadario and Chandon (2020) classified 

visibility enhancements (i.e., placing a healthy food item in a more visible location in a 

supermarket) as a cognitive nudge. Cadario and Chandon (2020) made their classifications 

based on the classic Tripartite model of model of mental activities (which defines stimuli 

as impacting either cognition-what people know, affect-how people feel, or behaviour-

what people do). However, the authors did not empirically test the public’s understanding 

of nudges, which led to the situation in which the authors classification of their visibility 

enhancements nudge as a System 2 cognitive nudge ended up being quite different from 

how the public perceived this nudge (i.e., as a System 1 nudge). Therefore, while their 

rationale in categorizing visibility enhancements made intuitive sense (i.e., that directing 

one’s locus of attention impacts what a person knows and was thus considered a System 2 

nudge) the public saw visibility enhancements as something that operates on System 1 

cognitive processes. In addition to this finding, Cadario and Chandon (2020) also classified 

healthy eating calls (i.e., server asking about choosing a healthy side) as a System 1 nudge, 

while respondents classified this nudge as a System 2 (active) nudge.  

 

This finding suggests that there may be discrepancies between what the public 

considers System 1 vs. System 2 nudges. Future research should try to determine if certain 

System 1 elements are perceived as System 2 elements by the lay public, because System 

2 elements are typically perceived by the public as less intrusive and more effective 

(Sunstein, 2016; Jung & Mellers, Loibl, Sunstein, Rauber, & Reisch, 2018). However, 

researchers note that System 1 nudges are typically actually more effective for changing 

healthy eating behaviour (Sunstein, 2016; Cadario & Chandon, 2019). Therefore, finding 
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elements of System 1 nudges that are perceived as System 2 nudges by the public might 

allow one to implement more effective System 1 nudges into cafeteria settings more easily. 

 

Consider that those higher in chronic free will belief saw System 2 (passive) nudges 

as significantly more intrusive than those with lower free will beliefs. This finding seems 

counter-intuitive, since one does not typically think that providing one with information 

limits one’s freedom of choice. However, it is possible that the act of questioning an 

individual (System 2 active nudging) is perceived as less intrusive than merely providing 

passive information in the form of nutrition labels (i.e., System 2 passive nudging). 

Questions are likely considered autonomy preserving because they allow an individual to 

respond freely in any manner in which they choose, which provides an individual with a 

sense of control (implicit self-agency). However, if a person is not able to respond to 

information, this could limit the sense of implicit self-agency a person feels they have, 

which could increase perceptions of nudge intrusiveness. 

Thus, distinct elements of System 1 and System 2 (active vs. passive) nudging can 

be identified as being perceived by the public as seeming more/less intrusive or seeming 

more/less effective. Once one begins to understand what elements of a particular System 2 

nudges are considered more intrusive or less effective than different types of System 2 

nudges, one can begin to alter certain attributes of nudges in order to increase their 

acceptance among members of the general public.  

 

For example, one possible reason why those with higher free will beliefs saw 

System 2 (passive) nudges as significantly more intrusive than System 2 (active) nudges 

may have had to do with the fact that System 2 (passive) nudges are not able to gain a 

person’s consent prior to giving the person information. However, when a server/staff 

member asks a person if they want information (i.e., as in the case of System 2 active 

nudges), this may place the internal locus of control and decision making capacity back 

onto the nudgee, thus preserving their feeling of being free and reducing their perceptions 

of nudge intrusiveness. Therefore, it may be possible to create a System 2 (passive) nudge 

– such as evaluative nutrition labels – but disguise it as System 2 (active) nudge. To do 

this, one might tell the public that if they lift a flap on the box/container of a food item, 

there will be an indication of how healthy the food item is (along the lines of a traffic-light 

system). Thus, individuals who are high in chronic free will belief (and who do not want 

the information presented to them) do not have to be informed; however, individuals who 

desire the information would be able to easily access it. Furthermore, individuals who are 

curious (especially children) may be taken in by the allure of knowledge, and be more 

likely to seek out this information, simply because it is hidden from their view. 

 

Further to this point, if nudge researchers can understand why System 2 (active) 

nudges are perceived as relatively ineffective compared to other nudges, policy makers and 

researchers might learn how to market nudges better to the general public, in order to 

increase nudge acceptance. One of our most important discoveries was the finding that 

System 2 (active) nudges were considered significantly less effective than passively 

providing the individuals information (i.e., through nutrition labels). This is because it is 

relatively easy to increase perceived effectiveness of a nudge, simply by informing 

members of the public about its actual effectiveness (Sunstein, 2016). Interestingly, 
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Cadario and Chandon (2019) report that healthy eating calls (one of the System 2 active 

nudges) are significantly more effective (d = .24) compared with descriptive nutritional 

labelling (d = .10) and evaluative nutritional labelling (d = .17) (System 2 passive nudgees).  

 

This suggests that a nudge practitioner would see a larger behavioural impact by 

implementing healthy eating calls compared with the implementation of nutrition labels in 

a cafeteria setting. However, in order to increase acceptance of healthy eating calls, it 

would be necessary for academics/policy makers to increase System 2 (active) perceived 

nudge effectiveness in order to increase nudge acceptance. This could be done simply by 

informing the public about the actual effectiveness of this type of nudge via posters or even 

through social media communication (Sunstein, 2016).  

 

This may be a good alternative to trying to increase the acceptance of System 1 

nudging. System 1 nudges are considered significantly more intrusive than System 2 

nudges, because System 1 nudges are more likely to exert a covert influence over one’s 

automatic (reflexive) modes of thought by taking advantage of mental heuristics and biases 

that often operate outside of conscious awareness decision (Sunstein, 2016; Jung and 

Mellers, 2016). Thus, these nudges take away a person’s internal sense of control, which 

results in perceptions of nudge intrusiveness. Given that System 1 nudges are perceived 

simultaneously as less effective and more intrusive than System 2 nudges (Jung and 

Mellers, 2016; Sunstein, 2016), increasing the approval of System 2 (active) nudges – 

which generally have higher effectiveness than System 2 (passive) nudges (Cadario and 

Chandon, 2019) – may be a good alternative in the short-run, especially if a policy maker 

is looking to implement a nudge relatively quickly (and with as little protesting from those 

who do not approve of System 1 nudges, as possible). 

 

Another important discovery was that our respondents, on average, “somewhat 

approved” of all nudge types. This is consistent with  the findings of Reisch & Sunstein 

(2016) who found that people in Western nations tend to support nudges that  promote 

healthy behaviours. Furthermore, this study extends the findings of Sunstein (2017) who 

suggested that researchers and policy makers should “nudge better” when one recognizes 

that nudges don’t work as well as one initially believed. These authors suggested that 

incorporating System 1 vs. System 2 nudges may be the best way to achieve this goal, 

considering that many informational types of nudges are less effective than System 1 

nudges. Our work provides an avenue in which to get the public to accept System 1 (and 

more effective System 2 nudges) more highly – as previously discussed – which lays the 

groundwork for policy makers to implement these types of nudges more easily in society.  

 

Next, we will discuss our supplemental findings. First, we ran a 3 X 2 ANOVA 

using the determinism priming conditions and nudge type as the predictor variables and 

discovered that those in the environmental priming determinism condition saw System 1 

nudges as significantly more effective than those in the control condition, and marginally 

significantly more effective than those in the intrinsic priming determinism condition. This 

suggests that our initial manipulation did have an impact, and increased perceived nudge 

effectiveness of System 1 nudges. Considering the fact that perceived nudge effectiveness 

is often a strong predictor – and is often the strongest predictor – of nudge acceptance 
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(Cadario and Chandon, 2019; Sunstein, 2016; Djupegot and Hansen, 2020), finding ways 

to increase the perceived effectiveness of System 1 nudges may be the best way to increase 

their acceptance. This finding was especially important considering that we discovered that 

by conveying findings of nudge studies in one domain (i.e., Dan Ariely’s newspaper choice 

studies, see Appendix 2) one may be able to influence the perceived effectiveness of 

System 1 nudges in a different domain (i.e., our healthy eating nudges).  

 

Interestingly however, our analyses showed that while determinism priming 

increased the perceived effectiveness of System 1 nudges, it did not increase the acceptance 

of System 1 nudges. Furthermore, while chronic free will belief predicted perceived 

System 1 and System 2 (passive) nudge intrusiveness (which is often considered a predictor 

of nudge acceptance, Sunstein, 2016; Jung and Mellers, 2016), chronic free will belief did 

not predict nudge acceptance either. Further explanations into this phenomenon can be 

found will be discussed in the third paragraph on this page. 

 

               Next, we examined how strength of determinism belief (based on the 

Determinism FAD-Plus subscale) impacted nudge acceptance. We found that strength of 

determinism beliefs increased System 2 (active and passive) nudge acceptance, but not 

System 1 nudge acceptance. This result was unexpected, given that Hannikainen et al., 

(2017) discovered that those with higher determinism beliefs were more supportive of soft-

paternalist (i.e., System 1 nudge policies) over libertarian policies. One explanation of this 

phenomenon is that items on the FAD-Plus Determinism subscale may have only measured 

participants’ belief that determinism impacts System 2 (as opposed to System 1) processes, 

given the subscale items which emphasized determinism’s impact on one’s intelligence 

and personality (i.e., which often associated with System 2 processes). Therefore, if the 

FAD-Plus subscale primarily measured participants’ belief that determinism impacts 

System 2 processes, then it would make sense why acceptance for System 2 rather than 

System 1 nudges was impacted. Furthermore, it was discovered in a follow-up ANOVA 

that strength of determinism belief was associated with increased perceptions of  System 2 

(active) perceived nudge effectiveness, which suggests that perceived nudge intrusiveness 

may have mediated the relationship between System 2 (active) nudge 

 

             Another finding was that those who believed more strongly in free will (based on 

the FAD-Plus Free Will subscale) were more likely to see System 1 and System 2 (passive) 

nudges as significantly more intrusive than those who believed less strongly in free will, 

although stronger believers in free will did not differ from weak believers in free will in 

terms of nudge acceptance. Additionally determinism priming impacted perceived nudge 

effectiveness but did not impact nudge acceptance. The most likely explanation of this 

result was the fact that the sample size of the study (N = 121) was very small, and the study 

was greatly underpowered. For example, the power of the ANOVA which examined free 

will belief’s impact on nudge acceptance was only 0.07, and the power of the ANOVA 

which examined determinism priming’s’ impact on nudge acceptance was only 0.06, which 

is a far-cry from the generally accepted power level of 0.80 (Magnusson, N.D.). Thus, it is 

likely that if determinism primes/free will belief did have an impact on nudge acceptance, 

this result would not have emerged. 
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Additionally, another reason why strength of free will belief impacted perceived 

nudge intrusiveness, but not nudge acceptance, may have been that some participants were 

influenced by the determinism priming conditions, which may have impacted their 

perceptions of nudge intrusiveness and acceptance. This explanation is likely, since 

participants in the environmental priming determinism condition saw System 1 nudges as 

significantly more effective compared to the other conditions, as well as the fact that levels 

of perceived nudge intrusiveness were higher in both of the determinism vs. control 

conditions. Therefore, if participants were impacted by the determinism priming 

conditions, then it is possible that this impact may have increased error variance in the 

determinism/free will ANOVAs, which could have decreased the odds of findings true 

differences in participants’ determinism and/or free will beliefs. 

 

6.2 Limitations 

Limitations of this study include the studies’ small sample size (n = 121), as well 

as the fact that this study was conducted online instead of in a lab. As previously discussed, 

conducting this study in a lab may have allowed participants the opportunity to have a 

space where they could concentrate on reading the determinism essays without distraction. 

This may have improved the level of persuasiveness of the essays and caused the 

determinism primes to have had an effect. Furthermore, the study was somewhat 

monotonous as it required participants to read several pages of text (without pictures) 

which also could have caused participants to burn-out and pay less attention to reading the 

text. 

 

Another limitation was the fact that our System 1/System 2 (active)/System 2 

(passive) nudge distinction was based on lay categorizations as opposed to the opinions of 

experts. Although having participants sort the nudges based on System 1 and System 2 

distinctions was useful in order to understand how nudges are perceived by the public, it is 

possible that the public may not have fully understood the distinctions between System 

1/System 2 nudges and may have made mistakes in the sorting process. 

 

Other limitations include the fact that the manipulation check intrinsic determinism 

item, as well as the determinism FAD-Plus variables primarily suggested that determinism 

impacted conscious aspects of a person’s identity (i.e., intelligence, personality, and 

behaviour). This could have obscured the potential impact of intrinsic determinism belief 

on System 1 nudge acceptance by inadvertently suggesting to participants that the intrinsic 

determinism and FAD-Plus Determinism subscale variables only impacted System 2, and 

not System 1 type processes. Future research that examines intrinsic determinism priming’s 

impact on System 1 nudge acceptance in particular should look at providing explicit 

evidence that neurochemical processes impact both conscious and non-conscious human 

behaviours.  

  

One final limitation was that the FAD-Plus Determinism and free will subscales had low 

reliability, suggesting that the questions were not necessarily measuring the same construct. 

Thus, if the scales were not necessarily measuring the same construct, this obscures the 

finding that determinism belief/free will belief was the driver of perceived 

effectiveness/intrusiveness and suggests other constructs may have played a role. 
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6.3 Future Research 

Given that determinism belief (and environmental determinism primes) impacted 

perceived nudge effectiveness and nudge acceptance, future research should look into 

whether short advertisements could be created that could convey findings of nudge 

research and behavioural science, with the aim of increasing the perceived effectiveness of 

System 1 and/or System 2 nudges in multiple different areas. Given that perceived nudge 

effectiveness is known by researchers as a strong predictor of nudge acceptance (Cadario 

and Chandon, 2019; Sunstein, 2016), and by other researchers as the single strongest 

predictor of nudge acceptance (Djupegot and Hansen, 2020), finding ways to increase 

perceived nudge effectiveness will likely have substantial impacts on public nudge 

acceptance. Therefore, if framed as a public health message, advertisements that convey 

the impact of one’s environment on one’s choices and behaviour could make the public 

more knowledgeable about nudges in general, and more likely to see nudges  as effective, 

as well as an acceptable public policy tool for policy makers to use. 

 

Additionally, further research should examine whether conveying the specific 

findings of the effectiveness of nudges in one domain will generalize in the minds of the 

public into other domains. For example, in this study, we conveyed findings from 

behavioural science more generally (as well as specific findings of Dan Ariely’s nudge 

research, see Environmental Prime in Appendix 2) which caused individuals to see healthy 

eating nudges as significantly more effective than the control group. However, other 

questions still remain, such as whether conveying findings about the actual effectiveness 

of different sub-classifications of nudges, such as System 1 pro-self nudges (i.e., nudges 

which help an individual person) would generalize in the minds of the public and enhance 

the perceived effectiveness of System 1 pro-social nudges (i.e., nudges that are meant to 

help society as a whole) or vice-versa? 

 

One last question is whether conveying findings from food science would have a 

greater impact on the public’s perceived intrusiveness, perceived effectiveness, or 

acceptance of healthy eating nudges? For example, one idea could involve showing the 

public how food-manufacturers are researching “the connection between the taste receptors 

on your tongue, and the corresponding chemical reaction in your brain” (CBC News, 

2013), and how they are purposefully engineering junk food so that it is more addictive, 

which leads to people eating more food.  

 

This type of determinism prime may generate a certain level of psychological 

reactance against the food industry and fast-foods/snack foods more generally, as snack 

foods would be seen more autonomy threatening. If individuals see snack foods as more 

autonomy threatening, it is possible that they will see nudges as less autonomy threatening 

(or at the very least, as a force that helps to mitigate the autonomy threatening nature of 

junk food), thereby increasing the acceptance of healthy eating nudges. Furthermore, 

although intrinsic determinism findings did not increase the perceived nudge effectiveness 

in our study, it is possible that conveying intrinsic determinism findings directly related to 

healthy eating may have an impact on increasing the perceived effectiveness of healthy 

eating nudges, thereby increasing healthy eating nudge acceptance. Given that such a prime 

has the potential to impact both perceived intrusiveness and perceived effectiveness 
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simultaneously, this could prove to be a powerful force in terms of increasing healthy 

eating nudge acceptance. 

 

 Finally, it would be interesting to see whether various free will primes will primes 

significantly impact levels of perceived nudge intrusiveness, and by extension, nudge 

acceptance. For example, in the United States and Canada, there are some news agencies 

that frequently suggest that government policies take aware individual autonomy and 

freedom. Therefore, it would be interesting to quantify the impact that exposure to this 

information has on decreasing public acceptance of governmental policies like nudges or 

other governmental policies (i.e., especially lockdowns, mask mandates, and vaccine 

campaigns, given the covid pandemic).  

 

6.4 Practical implications  

There are many practical implications that could be used by campus food services. 

First, exposure to findings from environmental determinism (i.e., including nudge 

literature) significantly increased the perceived effectiveness of more effective System 1 

nudges. Therefore, if campus food services made findings about healthy eating nudge 

research more known to the public (via posters, displays, etc.), students would likely see 

System 1 nudges as more effective, which would likely increase the acceptance of System 

1 nudging. For example, the campus cafeteria could put up posters that suggest that using 

larger plate sizes around healthy food can significantly increase the amount of healthy food 

students put on their plate (Cadario and Chandon, 2019). This would increase the perceived 

effectiveness of this type of System 1 nudge, which would increase this nudge’s acceptance 

among students. 

 

The next practical implication revolves around the discovery that System 2 (active) 

nudges were not considered any more intrusive than System 2 (passive) nudges, only that 

System 2 (active) nudges were perceived as less effective than System 2 (passive) nudges 

– which caused System 2 (active) nudges to receive lower acceptance ratings than System 

2 (passive) nudges. These findings suggest that increasing perceived effectiveness of 

System 2 (active) nudges may significantly increase System 2 (active) nudge acceptance. 

Furthermore, given that System 2 (active) nudges are perceived as significantly less 

intrusive than System 1 nudges, it may be significantly easier to increase acceptance of 

System 2 (active) nudges over System 1 nudges, since there are less variables that impact 

System 2 (active) nudge acceptance (such as the higher average levels of perceived 

intrusiveness of System 1 nudges, Djupegot and Hansen, 2020). 

 

This is an important finding because System 2 (active) nudges are generally 

considered significantly more effective compared with System 2 (passive) nudges (Cadario 

& Chandon, 2019; Hummel & Maedche, 2019). Given that System 2 (active) nudges are 

more effective than System 2 (passive) nudges, it should be relatively easy to increase 

System 2 (active) nudge acceptance simply by informing students that System 2 (active) 

nudges are significantly more effective than one might realize. This could be accomplished 

via posters or displays. For example, the campus cafeteria could setup a display at the 

beginning of a semester which informs students that the campus cafeteria is looking to 

encourage healthy eating on campus by having cafeteria staff ask students if they would 
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like a healthy side with their meals. They could inform students that researchers have found 

such interventions to be relatively effective at promoting healthy eating in schools (Cadario 

and Chandon, 2019). The display could be left up throughout the school year (as a passive 

form of information), and anyone who wanted to know why campus cafeteria staff ask if 

one wants a healthy side with their meal could be directed towards the display.  

 

 Finally, considering that those with higher free will beliefs saw nudging as more 

intrusive, it may be possible to use this finding against the junk-food industry. One idea 

would be to convey (via posters or a display) the fact that many companies have engineered 

junk food in such a way as to maximize its tastiness, which maximizes the dopamine release 

in a person’s brain, thereby significantly enhancing its addictive potential. (CBC, 2016). 

Interestingly, Zheng et al., (2016) asked participants to imagine that a food item could 

significantly impact a person’s emotional centre in their brain, which could then lead to 

that person engaging in addictive eating behaviour. When the participants were asked how 

much free will the individual had, the participants stated that such a person had 

significantly reduced free will. Thus, conveying bliss point research to cafeteria goers 

would likely significantly increase the perceived impingement on one’s freedom of choice 

that junk food has over students, which may increase cafeteria goer’s acceptance of nudges 

to help mitigate the risk to participants’ free will.  

 

6.5 Conclusion 

Throughout this thesis, we have explored a variety of nudge typologies, antecedents 

of nudge acceptance, as well as the impact of determinism priming (and free will beliefs) 

on nudge acceptance. We have discovered that environmental determinism priming can 

increase perceptions of perceived System 1 nudge effectiveness and have discovered that 

determinism belief (based on the FAD-Plus) increases perceptions of System 2 (active & 

passive) nudge acceptance. Additionally, we have discovered that free will belief (based 

on the FAD-Plus) increases perceptions of System 1 and System 2 (passive) nudge 

intrusiveness. We hope that these findings will benefit future nudge researchers and policy 

makers better combat the obesity epidemic. 
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Appendix A – FAD-Plus Subscales 
Scientific Determinism Sub-Scale 

2. People’s biological makeup determines their talents and personality.  

6. Psychologists and psychiatrists will eventually figure out all human behavior.  

10. Your genes determine your future.  

14. Science has shown how your past environment created your current intelligence and 

personality.  

18. As with other animals, human behavior always follows the laws of nature.  

22. Parents’ character will determine the character of their children.  

24. Childhood environment will determine your success as an adult.  

 

Free Will Sub-Scale 

4. People have complete control over the decisions they make. 

8. People must take full responsibility for any bad choices they make. 

12. People can overcome any obstacles if they truly want to. 

16. Criminals are totally responsible for the bad things they do 

21. People have complete free will. 

23. People are always at fault for their bad behavior. 

26. Strength of mind can always overcome the body’s desires. 

 

Fatalistic Determinism Sub-Scale 

1. I believe that the future has already been determined by fate. 

5. No matter how hard you try, you can’t change your destiny 

9. Fate already has a plan for everyone. 

13. Whatever will be, will be—there’s not much you can do about it. 

17. Whether people like it or not, mysterious forces seem to move their lives. 

 

Unpredictability Sub-Scale 

3. Chance events seem to be the major cause of human history. 

7. No one can predict what will happen in this world. 

11. Life seems unpredictable—just like throwing dice or flipping a coin. 

15. People are unpredictable. 

19. Life is hard to predict because it is almost totally random. 

20. Luck plays a big role in people’s lives. 

25. What happens to people is a matter of chance. 

27. People’s futures cannot be predicted. 

 

 

All subscales were based on the following 5-point Likert scale: 

1 Totally Disagree 

2 Somewhat Disagree 

3 Neither Agree Nor Disagree 

4 Somewhat Agree 

5 Totally Agree 
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Appendix B – Determinism Primes 
Zheng et al’s (2016) Prime: Study 3a 

“Imagine that a marketing research firm named Forecaster has developed the ability to 

predict consumers’ choices and purchase behavior virtually 100% of the time. These 

predictions are based exclusively on [a deep understanding of the consumer’s preferences] 

[the cues present at the point of purchase in the consumer’s shopping environment] [the 

consumer’s genetic profile]… Imagine that Forecaster possesses Jane’s/John’s [...] and that 

Jane/John was in a store deliberating which brand of cereal to purchase. Based on the 

information about Jane/ John, Forecaster makes a prediction about which brand she/he will 

purchase and, as usual, the prediction turns out to be correct” (Zheng et al., 2016, p. 1056). 

 

Zheng et al’s (2016) Prime: Study 4 

“Food scientists have recently made significant advances in designing food that is 

irresistible. [Executive decision center condition: These foods work by short-circuiting a 

portion of the brain’s executive-decision center, leading people to make poor decisions 

about eating.] [Pleasure center condition: These foods work by activating a portion of the 

brain’s pleasure center, leading people to overindulge in eating.] People eat more of this 

food than they should, which leads to significant weight gain” (Zheng et al., 2016, p. 1059). 

 

Vohs and Schooler (2008) Primes 

Free Will Condition Example 1 ‘‘I am able to override the genetic and environmental 

factors that sometimes influence my behavior,’’ (Vohs and Schooler, 2008, p. 51). 

Free Will Condition Example 2 ‘‘Avoiding temptation requires that I exert my free will," 

(Vohs and Schooler, 2008, p. 51). 

Anti-Free Will Condition Example 1 'A belief in free will contradicts the known fact that 

the universe is governed by lawful principles of science,’’ (Vohs and Schooler, 2008, p. 

51). 

Anti-Free Will Condition Example 2 ‘‘Ultimately, we are biological computers—designed 

by evolution, built through genetics, and programmed by the environment," (Vohs and 

Schooler, 2008 p. 51). 

 

Shepard’s (2012) Prime 

[Prime]: “Many neuroscientists are interested in understanding human decision making and 

action. Most respected neuroscientists are convinced that conscious brain events, such as 

the chemical reactions and neural processes important for conscious experience, are the 

actual causes of the decisions we make. So, if these neuroscientists are right, the actual 

causes of a person’s decisions and actions are that person’s conscious brain events (such 

as the neural processes important for conscious experience) – brain events within that 

person’s awareness… 

[Explanation]: …In the Mechanism (Mechanistic vs. Psychological) condition, the 

following substitutes were made: psychologist for neuroscientist, mental event for brain 

event, desires and intentions for chemical reactions and neural processes. In the 

Consciousness (Conscious vs. Unconscious) condition, the following substitutes were 

made: unconscious for conscious, unrelated to conscious experience for important for 

conscious experience, outside of that person’s awareness for within that person’s 

awareness. When Unconscious causation was emphasized, the following sentence was 
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added to the end of paragraph two: ‘Of course, most people believe that their conscious 

brain events cause their decisions and actions, but according to the neuroscientists, these 

people are wrong – unconscious brain events do the causal work’” (Shepard, 2012, p. 917). 

 

This Thesis’ Primes (Adapted From Hannikainen et al’s., (2017)) 

 

Environmental Prime: 

While we are not often aware, the environments we were raised in, and the environments 

we find ourselves in today, can play a large role in shaping and influencing our behaviours. 

The following studies demonstrate how our past and present environments can influence 

people's  attitudes, beliefs, and behaviours.  

  

In one study, two Harvard researchers demonstrated that children's environments can 

influence the political preferences we develop later in life. The researchers discovered that 

children who spent more days of American Independence (4th of July) without rain were 

more likely to become voters of Republican parties: “a 4th of July without rain before the 

age of 18 increased the chance of person to vote for a Republican candidate at 40 by 4% ”. 

According to the authors, less rain indicates that more parents were able to take their 

children to watch the parades.  

 

In addition to political preferences, the children's environment can have consequences for 

the child's future physical condition: taste preferences developed in childhood, such as for 

fatty foods, are difficult to change over time; additionally, children who spend more time 

outdoors are less likely to become nearsighted.  

 

The past environment is certainly important in explaining our current decisions, but it is 

not the only important environmental factor. We are also influenced by the environment in 

which we operate at the time of the decision, as we will see in the studies that follow. 

 

In a published study in the journal Psychological Science, researchers noted that a simple 

reminder to wipe your hands can have unplanned consequences on people's beliefs. In this 

study, participants were divided into two groups and asked to answer morally sensitive 

questions, while being exposed to different environmental stimuli.   

 

In one condition, participants were placed in a room with a sign advising them to wash 

their hands before tampering with computers, and in the other condition, participants were 

placed in a room without the sign. Participants exposed to the hand washing reminder 

showed more disgust when the researchers asked the participants to evaluate morally 

sensitive situations, such as a couple having sex in their grandmother's bed, compared with 

participants who were not shown the cleaning reminder. 

       

In another study, Dan Ariely, a professor at Duke University, made this offer to MIT 

students:  
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1)  an online newspaper subscription for $59 

2)  a print subscription for $125, 

3)  or both an online and print subscription for $125. 

 

  

He asked, “Which would you choose?” Most students chose the $125 combo, which seems 

like the obvious answer. 

And if the obviously bad option were to be withdrawn, would it make any difference to the 

obviously correct answer? To test this hypothesis, Ariely made a second version, without 

the middle option, to test whether the choices would be changed.  

  

1)  an online subscription ($59) 

3)  or both an online and print subscription ($125). 

  

Another 100 students were consulted. In the second version, the formerly most popular 

option became the least popular and the least popular became the most popular. The 

obviously bad option, the middle one, was not meaningless, as it made the third option look 

better.  

  

Evidence from the previous studies, which is discovered daily by researchers from around 

the world, points to the fact that the environment in which we were raised and the 

environment in which we find ourselves today affect the decisions we make to a degree 

that is not imaginable. If our preferences are not as well established as we believe, the 

influences of the environment, whether planned or not, can determine the difference 

between one action and another. 

 

Intrinsic Prime 

While we are not often aware, the underlying neurophysiology of our brains can play a 

large role in shaping and influencing our behaviours. The following studies demonstrate 

how the shape/structure and the underlying neurochemistry of our brains can influence 

people's  attitudes, beliefs, and behaviours.  

  

In a recent study by researcher Ryota Kanai and team at University College London, it was 

found that the size of certain brain structures may be relevant for the prediction of political 

attitudes. Participants who considered themselves conservative had a larger amygdala than 

participants who considered themselves progressive. The amygdala, a structure the size of 

an olive located in the central region of the brain, becomes active in situations of fear and 

anxiety. On the other hand, participants who considered themselves progressive had more 

gray matter in the region of the anterior cingulate cortex, which is activated when people 

are dealing with complex and uncertain issues. 

  

According to Kanai, although the data demonstrate that differences in brain structure are 

associated with certain political attitudes, it is still not possible to say that there is a causal 

relationship between the size of these brain regions and whether a person will align with a 

given political current. Nevertheless, this finding is consistent with other studies that show 

that people with conservative political attitudes respond to threats more aggressively and 
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are more sensitive to threatening facial expressions than people with progressive political 

attitudes. A larger amygdala seems to be linked to a greater sensitivity to threats and a more 

alert and suspicious state, which, in turn, would be compatible with the adoption of a 

political position to preserve the current state of affairs. 

    

In another study, neuroscientists tested the function of the dorsolateral prefrontal cortex in 

relation to tolerance to injustice, by analyzing the results of a game called the “ultimatum 

game”. In this game, player 1 of each game divides the starting amount between him and 

player 2. If player 2 rejects the split, both players receive nothing. Therefore, player 2 may 

punish player 1 for a division he deems to be excessively unfair. To test the hypothesis, the 

researchers used the transcranial (external) magnetic stimulation technique during the 

ultimatum games. Player 1 was a researcher, while player 2 was a survey participant. 

Participants were divided into different groups: the experimental group received 

transcranial magnetic stimulation, and the control group was only made to believe they 

were getting the magnetic stimulation. Although there was no difference regarding the 

assessment of the injustice of offers made by player 1 between the groups, the group that 

received magnetic stimulation accepted many more unfair offers than the control group, 

failing to punish player 1.  

  

So, what does this evidence mean? Our brains affect our decisions to an extent that was not 

perceived. The chances of acting in one way or another, such as whether we are going to 

be willing to have sex with a stranger without a condom, are influenced, as we have seen, 

strongly by the neurochemical balance of our brain and the size of our amygdala. If our 

biology changes, so do our attitudes and behaviour. Therefore, as much as the choices 

appear to be entirely under control, they are also the result of a complex interplay of 

neuronal processes and biological structures alien to perception and control. 

 

 

Control condition (not adapted from Hannikainen et al., 2017; adapted from the article 

Daniel, 2020)  

 One study has discovered that within the previous 40,000 years, supernovas (i.e., the 

massive energy released when a star explodes) may have bombarded Earth’s atmosphere 

with cosmic rays which impacted our planet’s climate. The study author, Brakenridge, has 

examined carbon-14 deposits in trees, which could potentially indicate that supernova 

radiation has reached Earth.  

  

The author has suggested that carbon-14 does not occur naturally on Earth and is believed 

to have been created when cosmic rays bombard the Earth’s atmosphere from outer space. 

While cosmic rays periodically originate from solar flares from the sun, supernovas have 

the potential to produce substantially more radiation, which could travel for hundreds of 

thousands of light years and eventually reach Earth.  

  

Considering that solar radiation may impact Earth’s climate, or the plant and animal life 

living on Earth, Brakenridge believed that determining whether supernova radiation has 

reached Earth was a worthwhile question to 

explore. Therefore “…Brakenridge…assembled a list of supernovas that occurred 
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relatively close to Earth over the last 40,000 years. Scientists can study these events by 

observing the nebulas they left behind. He then compared the estimated ages of those 

galactic fireworks to the tree ring record on the ground. He found that of the eight closest 

supernovas studied, all seemed to be associated with unexplained spikes in the radiocarbon 

record on Earth. He considers four of these to be especially promising candidates. Take the 

case of a former star in the Vela constellation. This celestial body, which once sat about 

815 lightyears from Earth, went supernova roughly 13,000 years ago. Not long after that, 

radiocarbon levels jumped up by nearly 3% on Earth -- a staggering increase” (Daniel, 

2020). 

       

Although Brakenridge’s findings are not conclusive, his findings add some support to his 

hypothesis that supernova radiation could reach Earth. This could have potential 

implications for the plant and animal life that exists on Earth, or even to Earth’s climate, 

however it is currently unknown what the consequences for plants, animals, or Earth’s 

climate would be if exposed to Supernova radiation.  

  

Brakenridge has vowed to continue his studies in order to find more conclusive proof 

regarding the nature of supernova radiation coming to Earth. Unfortunately, he has noted 

that there are some stars (relatively close to Earth) that are on the potential verge of 

supernova, but he hopes that the star will not explode anytime soon. 
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Appendix C – Nudges 
 
Preamble 

University cafeterias have considered taking an active role in promoting student health 

and welfare by implementing small changes to the cafeteria environment.  

  

Under this setup, students would still have the ability to make their own choices, but 

these environmental changes would be designed to “nudge” student food choices towards 

healthier options in order to increase student healthy eating/diet nutritional quality.  

 

On the next page, please read each of the following ideas relating to different food 

promotion strategies campus cafeterias are considering implementing. After reading each 

item, please fill out the subsequent scales. 

 
Type 1 Nudge List 
Visibility enhancements/ B2 changing option-related effort  

Proposal #8: Healthy food items are placed on the top or bottom of menu boards so that 

they stand out. 

 

Convenience enhancements/ B1 changing defaults 

Proposal #2: Healthy sides are prominently displayed so that it is easier for students to grab 

them, while sides that are not so healthy are available on request.  

 

Size Enhancements/ B1 changing defaults  

Proposal #11: Larger plates are placed for self-serving salad bar items so that customers 

can easily self-serve a large amount of healthy food items. Smaller plates will be 

available on request. 

 

(No designation by Cadario and Chandon)/ B3 change range or composition of 

options:  

Proposal #9: Campus food services always display attractive looking healthy sides next to 

unhealthy sides that look unattractive so that attractive healthy sides stand out in the eyes 

of customers. 

 

(No designation by Cadario and Chandon)/ B4 Change option Related 

Consequences:  

Proposal #4: Loyalty cards are introduced such that small incentives (e.g., one free whole 

fruit) are provided in return for frequent purchases of healthy food items.  

 

 

Healthy eating calls /(No designation by Muenscher et al., but in between B1 and B2)  

Proposal #10: Servers casually ask customers if they would like a healthy meal/side 

offered as today’s feature. 
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Type 2 Nudge List  

Descriptive Nutritional Labelling/ A2 make info visible 

Proposal #7: Nutrient contents, such as grams of carbs, fats, fiber, vitamins, will be 

displayed for all meal items available in cafeterias. 

 

Evaluative Nutritional Labelling/ A2 make info visible 

Proposal #5: A traffic-light nutrition system, namely, displaying green, yellow, and red 

coloured circles for low, medium, and high content of fat, saturated fat, sugar, and salt, will 

be applied to all items available for meals and sides in cafeterias.  

 

Hedonic Enhancements/ A1 translate info 

Proposal #1: A display that emphasizes sensory satisfaction from eating food items (that 

are rich in vitamins and minerals) is placed next to major stations in cafeterias rather than 

a display focusing on health benefits of eating such items.   

 

(No designation by Cadario and Chandon)/ A3 social referencing 

Proposal #3: Displays showcasing popular student athletes’ endorsement of select healthy 

food items are placed next to major stations in cafeterias. 

 

(No designation by Cadario and Chandon)/ C1 reminders  

Proposal #6: Students are invited to sign up to receive email or text message reminders 

around mealtime about healthy food items being served today in their school's cafeteria. 

 

System 1 and System 2 Sorting/Classification 

According to some scholars, human judgment and decisions are made via two distinctive 

processes or their combinations. One psychological process is known as System 1 whose 

operation is fast, automatic, effortless, associative, and often emotionally 

charged. System 1 is also known to be governed by habit and thus is difficult to control. 

In contrast, the other psychological process is known as System 2, whose operation is 

slower, serial, effortful and deliberately controlled. System 2 is also known to be reason-

based. 

            

The difference in effort provides the most useful indications of whether a given mental 

process should be assigned to System 1 (effortless process) or System 2 (effortful process). 

For example, when a driver makes a sudden stop upon seeing a large animal jumping in 

front of the car, System 1 is mainly responsible. On the other hand, when a customer 

decides to buy a certain snack over a similar snack after comparing calorie content shown 

in nutritional facts tables, System 2 is mainly responsible.  

          

Of course, both Systems 1 and 2 may be involved in certain judgments and behaviour, such 

as upon seeing flashing lights ahead, drivers instinctively slow down (System 1) and 

wonder about whether they are coming up to a car accident or road construction (System 

2). However, it is usually the case that one takes a greater role than the other in many cases. 
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We ask you to let us know the extent to which you believe each intervention would 

work via System 1 or System 2. 

• Definitely via System 1: whose operation is fast, automatic, associative, often 

emotionally charged, and effortless. 

• More likely via System 1: whose operation is fast, automatic, associative, often 

emotionally charged, and effortless. 

• More likely via System 2: whose operation is slower, serial, reason based, 

deliberately controlled, and more effortful. 

• Definitely via System 2: whose operation is slower, serial, reason based, 

deliberately controlled, and more effortful. 
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Appendix D – Scales 
 
Manipulation Check Scales 

After reading the text, to what extent do you agree with the following statement? 
 

The environment in which we were raised and the environment in which we find 

ourselves today strongly impacts our decisions (1 = Completely Disagree - 7 = 

Completely Agree). 

 

The chances of behaving in one way or another is strongly impacted by the 

neurochemical balance of our brain (1 = Completely Disagree - 7 = Completely 

Agree). 

 

1. Completely Disagree 

2. Mostly Disagree 

3. Somewhat Disagree 

4. Neither Agree Nor Disagree 

5. Somewhat Agree 

6. Mostly Agree 

7. Completely Agree 

 
Mediator Scales 

Perceived Nudge Intrusiveness (Adapted from Evers et al., 2018) 

I believe this intervention would limit my freedom of choice. 

1 - Completely Disagree 

2 - Mostly Disagree 

3 - Somewhat Disagree 

4 - Neither Agree Nor Disagree 

5 - Somewhat Agree 

6 - Mostly Agree 

7 - Completely Agree 

 

Perceived Nudge Effectiveness (Adapted from Djupegot and Hansen, 2019) 

I believe this intervention will influence cafeteria users' choice of food items (1 = 

Completely Disagree - 7 = Completely Agree). 

1 - Completely Disagree 

2 - Mostly Disagree 

3 - Somewhat Disagree 

4 - Neither Agree Nor Disagree 

5 - Somewhat Agree 

6 - Mostly Agree 

7 - Completely Agree 
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DV Scale 

Nudge Acceptance 

I would approve of this intervention if it were implemented in my university cafeteria (1 

= Completely Disapprove - 7 = Completely Approve). 

1 - Completely Disapprove  

2 - Mostly Disapprove 

3 - Somewhat Disapprove 

4 - Neither Approve Nor Disapprove 

5 - Somewhat Approve 

6 - Mostly Approve 

7 - Completely Approve 

 

Demographic Information 

After reading and completing the scales for each nudge, participants will be asked to 

report demographic information. 

1. Age: How Old Are You? 

a. 18-19 

b. 20-21 

c. 22-23 

d. 24-25 

e. 26-30 

f. 31+ 

 

2. Gender: Which Gender do you identify with? 

a. Man 

b. Woman 

c. My gender identity is not listed above 

d. Prefer not to say 

 

3. Political Affiliation: In general, what is your political learning? 

a. Very Liberal 

b. Liberal 

c. Somewhat liberal 

d. Neutral 

e. Somewhat Conservative 

f. Conservative 

g. Very Conservative 

 

4. Religion: If applicable, please specify your religion. 

a. Catholicism/Christianity 

b.  Judaism 

c. Islam 

d. Buddhism 
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e. Hinduism 

f. Other: ________ 

g. Prefer not to say 

5. Ethnicity: Which of the following BEST describes your ethnic background?. 

a. Indigenous (Inuit/First Nations/Métis) 

b. White/European 

c. Black/African/Caribbean 

d. Southeast Asian (e.g., Chinese, Japanese, Korean, Vietnamese, Cambodian, 

Filipino, etc.) 

e. Arab (Saudi Arabian, Palestinian, Iraqi, etc.) 

f. South Asian (East Indian, Sri Lankan, etc.) 

g. Latin American (Costa Rican, Guatemalan, Brazilian, Columbian, etc.) 

h. West Asian (Iranian, Afghani, etc.) 

i. Other 

6. When did you start attending the University of Guelph?  

a. Fall 2020 - Winter 2021 

b. Fall 2019 - Winter 2020 

c. Fall 2018 - Winter 2019 

d. Fall 2017 - Winter 2018 

e. Prior to the Fall of 2017 

 

7. Have you eaten at cafeterias or dining halls on the University of Guelph campus?  

a. Yes 

b. No 

c. Not Sure 

 

[The demographic questions 1-3 were created by the researcher, questions 4-5 were 

taken from: 

Fontanella, C. (n.d.). The 14 Best Demographic Questions to Use in Surveys. 

Retrieved December 

      29, 2020, from https://blog.hubspot.com/service/survey-demographic-

questions] 
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Appendix E – Results 

 
                             Appendix Table 5-A 

                            Hypothesis Testing: 3 (Nudge Type) X 3 (Determinism Prime), Repeated Measures ANOVA,  

                            DV = Perceived Nudge Intrusiveness, repeated measures on first factor 

 
 

Means (SD) Control  Environmental Intrinsic  

 

System 1 

 

3.02  (1.27) 

 

3.57 (1.28) 

 

3.34 (1.16) 

 

 

 

System 2  

(active) 

 

  

2.54 (1.28) 

 

 

2.96 (1.30) 

 

 

2.94 (1.39) 

 

 

System 2 

(passive) 

 

 

2.56 (1.71) 

 

2.92 (1.51) 

 

3.05 (1.48) 

 

Confidence 

Intervals [95%]  

    

 

System 1 

 

[2.63 – 3.40]  

 

[3.18 – 3.96] 

 

[2.96 – 3.73] 

 

 

 

System 2  

(active) 

 

 

[2.13 – 2.95] 

 

  

[2.54 – 3.98] 

 

 

[2.53 – 3.35] 

 

 

System 2 

(passive) 

 

 

[2.07 – 3.05] 

 

[2.42 – 3.42]  

 

[2.56 – 3.54] 
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                            Appendix Table 5-B 

                           Hypothesis Testing: 3 (Nudge Type) X 3 (Determinism Prime), Repeated Measures ANOVA,  

                          DV = Nudge Acceptance, repeated measures on first factor 

 

            
  

Means (SD) Control  Environmental Intrinsic  

 

System 1 

 

4.95 (1.27) 

 

5.06 (1.28) 

 

4.99 (1.16) 

 

 

 

System 2  

(active) 

 

  

4.85 (1.28) 

 

 

5.09 (1.30) 

 

 

4.96 (1.39) 

 

 

System 2 

(passive) 

 

 

5.60 (1.71) 

 

5.47 (1.51) 

 

5.49 (1.48) 

 

Confidence 

Intervals [95%] 

    

 

System 1 

 

[4.63 – 5.26]  

 

[4.74 – 5.39] 

 

[4.68 – 5.31] 

 

 

 

System 2  

(active) 

 

 

[4.42 – 5.29] 

 

  

[4.65 – 5.53] 

 

 

[4.53 – 5.40] 

 

 

System 2 

(passive) 

 

 

[5.23 – 5.96] 

 

[5.10 – 5.85]  

 

[5.12 – 5.85] 
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                             Appendix Table 5-C 

                            Supplemental Analyses: 3 (Nudge Type) X 3 (Determinism Prime), Repeated Measures  

                            ANOVA, DV = Perceived Nudge Effectiveness, repeated measures on first factor 

 

            
  

Means (SD) Control  Environmental Intrinsic  

 

System 1 

 

4.91 (.84) 

 

5.35 (.71) 

 

5.05 (.87) 

 

 

 

System 2  

(active) 

 

  

4.63 (1.30) 

 

 

4.99 (.95) 

 

 

4.83 (1.16) 

 

 

System 2 

(passive) 

 

 

5.36 (1.09) 

 

5.49 (1.11) 

 

5.50 (.99) 

 

Confidence 

Intervals [95%] 

    

 

System 1 

 

[4.66 – 5.17]  

 

[5.10 – 5.60] 

 

[4.80 – 5.30] 

 

 

 

System 2  

(active) 

 

 

[4.27 – 4.98] 

 

  

[4.63 – 5.35] 

 

 

[4.48 – 5.18] 

 

 

System 2 

(passive) 

 

 

[5.03 – 5.70] 

 

[5.15 – 5.82]  

 

[5.17 – 5.83] 
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                            Appendix Table 5-D 

                           Supplemental Analyses: 3 (Nudge Type) X 2 (Strength of Determinism Belief), Repeated  

                           Measures ANOVA, DV = Perceived Nudge Intrusiveness, repeated measures on first factor 

 

            
  Means (SD) Low Determinism 

Belief  

High 

Determinism 

Belief 

  

 

System 1 

 

3.13 (1.22) 

 

3.47 (1.26) 

 

 

 

 

 

System 2  

(active) 

 

  

2.73 (1.26) 

 

 

2.89 (1.40) 

 

 

 

 

 

System 2 

(passive) 

 

 

2.90 (1.61) 

 

2.79 (1.54) 

 

 

 

Confidence 

Intervals [95%] 

    

 

System 1 

 

[2.81 – 3.45]  

 

[3.16 – 3.78] 

 

 

 

 

 

System 2  

(active) 

 

 

[2.38 – 3.07] 

 

  

[2.55 – 3.22] 

 

 

 

 

 

System 2 

(passive) 

 

 

[2.49 – 3.31] 

 

[2.39 – 3.19] 
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                           Appendix Table 5-E 

                          Supplemental Analyses: 3 (Nudge Type) X 2 (Strength of Determinism Belief), Repeated  

                          Measures ANOVA, DV = Nudge Acceptance, repeated measures on first factor 

 

            
  

Means (SD) Low 

Determinism 

Belief  

High 

Determinism 

Belief 

  

 

System 1 

 

5.02 (1.07) 

 

4.98 (.97) 

 

 

 

 

 

System 2  

(active) 

 

  

4.72 (1.43) 

 

 

5.20 (1.31) 

 

 

 

 

 

System 2 

(passive) 

 

 

5.30 (1.26) 

 

5.73 (1.05) 

 

 

 

Confidence 

Intervals (95%) 

    

 

System 1 

 

[4.76 – 5.29]  

 

[4.72 – 5.24] 

 

 

 

 

 

System 2  

(active) 

 

 

[4.37 – 5.08] 

 

  

[4.86 – 5.55] 

 

 

 

 

 

System 2 

(passive) 

 

 

[5.00 – 5.60] 

 

[5.44 – 6.03] 
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                           Appendix Table 5-F 

                           Supplemental Analyses: 3 (Nudge Type) X 2 (Strength of Determinism Belief), Repeated  

                           Measures ANOVA, DV = Perceived Nudge Effectiveness, repeated measures on first factor 

 

            

  

Means (SD) Low Determinism 

Belief  

High 

Determinism 

Belief 

  

 

System 1 

 

5.00 (.86) 

 

5.20 (.79) 

 

 

 

 

 

System 2  

(active) 

 

  

4.52 (1.20) 

 

 

5.10 (1.02) 

 

 

 

 

 

System 2 

(passive) 

 

 

5.33 (1.11) 

 

5.56 (1.00) 

 

 

 

Confidence 

Intervals [95%] 

    

 

System 1 

 

[4.79 – 5.21]  

 

[4.99 – 5.41] 

 

 

 

 

 

System 2  

(active) 

 

 

[4.23 – 4.80] 

 

  

[4.82 – 5.38] 

 

 

 

 

 

System 2 

(passive) 

 

 

[5.06 – 5.60] 

 

[5.30 – 5.83] 
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                           Appendix Table 5-G 

                          Supplemental Analyses: 3 (Nudge Type) X 2 (Strength of Free Will Belief), Repeated  

                          Measures ANOVA, DV = Perceived Nudge Intrusiveness, repeated measures on first factor 

 

            
  

Means (SD) Low Free Will  

Belief  

High Free Will 

 Belief 

  

 

System 1 

 

3.07 (1.17) 

 

3.55 (1.30) 

 

 

 

 

 

System 2  

(active) 

 

  

2.68 (1.33) 

 

 

2.95 (1.33) 

 

 

 

 

 

System 2 

(passive) 

 

 

2.44 (1.42) 

 

3.27 (1.62) 

 

 

 

Confidence 

Intervals [95%] 

    

 

System 1 

 

[2.76 – 3.38]  

 

[3.23 – 3.87] 

 

 

 

 

 

System 2  

(active) 

 

 

[2.34 – 3.01] 

 

  

[2.61 – 3.29] 

 

 

 

 

 

System 2 

(passive) 

 

 

[2.05 – 2.82] 

 

[2.88 – 3.66] 
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                          Appendix Table 5-H 

                         Supplemental Analyses: 3 (Nudge Type) X 2 (Strength of Free Will Belief), Repeated  

                         Measures ANOVA, DV = Nudge Acceptance, repeated measures on first factor 

 

            
  

Means (SD) Low Free Will  

Belief  

High Free Will 

 Belief 

  

 

System 1 

 

5.00 (1.00) 

 

5.00 (1.03) 

 

 

 

 

 

System 2  

(active) 

 

  

4.90 (1.46) 

 

 

5.03 (1.32) 

 

 

 

 

 

System 2 

(passive) 

 

 

5.49 (1.32) 

 

5.55 (1.00) 

 

 

 

Confidence 

Intervals [95%] 

    

 

System 1 

 

[4.74 – 5.25]  

 

[4.74 – 5.27] 

 

 

 

 

 

System 2  

(active) 

 

 

[4.55 – 5.25] 

 

  

[4.67 – 5.39] 

 

 

 

 

 

System 2 

(passive) 

 

 

[5.19 – 5.79] 

 

[5.25 – 5.86] 

 

 

 

     

     

     

     

 

 

 

 

 

 

 

 


