
 
  

  

Supervisor: G.D. Granic 
Second Reader: J.T.R. Stoop 

      

ERASMUS UNIVERSITY ROTTERDAM 

Erasmus School of Economics 

Master Thesis Behavioural Economics 

Dita Vania Larasati 

505885dl 

Why Do We Fall for Persuasion? 

The Moderating Role of  

Trait Self-Control in Nudging Interventions 



 1 

Acknowledgement 
 
I would like to firstly thank my thesis supervisor dr. G.D. Granic of the Erasmus School of 

Economics at Erasmus University Rotterdam. I am grateful for the insightful guidance, 

consistent patience, as well as constructive and straightforward feedback which he has 

provided from the very start of the construction of my master’s thesis up to its completion. His 

knowledge within applied economics and structured way of working have facilitated me to 

provide my best effort for this thesis. 

I would also like to acknowledge dr. J.T.R. Stoop of the Erasmus School of Economics at 

Erasmus University Rotterdam as the first reader of this thesis. I am thankful for his valuable 

thoughts and comments on this thesis. Furthermore, knowledge gained from his Experimental 

Economics class have proved to be beneficial for the completion of this master’s thesis. 

I would like to thank the experts and lecturers who have contributed to my learning experience 

at Erasmus University Rotterdam and in several ways have contributed to the construction of 

this master’s thesis: prof.dr. K.I.M. Rohde, dr. MP Garcia Gomez, dr. T.M. Marreiros Bago 

d’Uva, dr. C.J. Riumallo Herl, prof.dr. A. Baillon, dr. J.P.M. Heufer, prof.dr.id. B.G.C. Dellaert. 

Lastly, I would like to thank my parents for the continuous support and belief in me in 

completing my studies. I would also like to thank, for their moral support, ideas, and monitoring 

throughout the construction of this master’s thesis, Devia Annisa and Cesilia Faustina. 

Furthermore, I would like to express my appreciation to fellow colleagues and friends from the 

Behavioural Economics program for continuous moral support, ideas, exchange of thoughts 

and knowledge, as well as positivity throughout the entire study experience in Erasmus 

University Rotterdam: Maria Paula, Daisy Ruijter, Maria Ester, Miriam Bastianello, Laicheng 

Xiang, George Strofyllas. Finally, I would like to appreciate my family and friends in the 

Netherlands who have provided me with moral support and warm welcome: the van Haasen 

family, the Hogeveen family, Paulus Sigalingging, as well as others who I am not able to 

mention one by one.  



 2 

Table of Contents 

1. Introduction ......................................................................................................................................... 3 

2. Theoretical Framework...................................................................................................................... 7 

2.1 Research Questions ........................................................................................................................... 7 

2.2 Literature Review ................................................................................................................................ 7 
2.2.1 Mechanisms of Self-control Failure ........................................................................................... 7 
2.2.2 Strength Model of Self-control ................................................................................................... 8 
2.2.3 Trait Self-Control and Its Relevance.......................................................................................... 9 
2.2.4 Self-Control Failure and Decision Making ............................................................................... 11 

2.3 Hypotheses ....................................................................................................................................... 15 

2 Methodology & Data ........................................................................................................................ 18 

3.1 Methodology...................................................................................................................................... 18 
3.1.1 Experimental Design & Procedure .......................................................................................... 18 
3.1.2 Specification of Variables ......................................................................................................... 18 
3.1.3 Model Specification ................................................................................................................... 20 

3.2 Data ................................................................................................................................................... 23 
3.2.1 Participants and Sample Selection .......................................................................................... 23 
3.2.2 Descriptive Statistics................................................................................................................. 23 

3 Results & Analysis ........................................................................................................................... 26 

4.1 Hypothesis Testing ........................................................................................................................... 26 

4.2 Model Evaluation & Robustness Check .......................................................................................... 34 

4.3 Explanatory Analysis ........................................................................................................................ 35 

4 Conclusion & Discussions ............................................................................................................. 37 

5.1 Implications ....................................................................................................................................... 37 

5.2 Limitations and Future Research .................................................................................................... 38 

Appendices ................................................................................................................................................. 39 

References .................................................................................................................................................. 41 

 



 3 

1. Introduction 

Man’s capacity to exert self-control and adapt to demands of group life marks a crucial 

component of civil society and life as we know today (Freud, 1930). Many studies summarize 

the definition of self-control as the capacity to consciously regulate one’s behaviour in order 

to be in line with their environment, fostering social desirability and goal achievement, 

ultimately enabling individuals to live happy, successful, and healthy lives (Baumeister et al, 

1998; Baumeister, Vohs, & Tice, 2007; Vohs & Faber, 2007; de Ridder et al, 2012). Another 

term for self-control is self-regulation, which contains a similar meaning. Both terms will be 

used interchangeably within this research. 

Many social and personal problems encountered in society stem from lack of self-control 

(Baumeister, Heatherton, Tice; 1994). For example, aggressive behaviour towards others and 

acts of crime have been found to be significantly correlated with lacking self-control (Burton et 

al, 1998). Another example is within a professional setting. Ability to complete a cumbersome 

task requires self-control to not be diverted by distractions such as surroundings and 

temptation to do more hedonic activities. Within the economic context, impulsive spending has 

been widely discussed as a form of self-control failure, having been correlated to higher levels 

of real debt (Achtziger et al., 2014) and a higher tendency to purchase products which satisfice 

immediate gratification (Vohs & Faber, 2007; Honkanen et.al., 2012). 

Failure to exert self-control can occur due to several factors, one of which is the lack of 

capacity to alter one’s behaviour (Baumeister, 2002). The strength model of self-control states 

that this capacity for self-control draws from a common and limited pool of energy. Therefore, 

multiple acts of self-control depletes this resource, temporarily declining self-control capacity. 

Self-control capacity itself refers to an individual’s capacity to exert strength for acts of self-

control, a part of someone’s personality which can be referred to as a trait. Each individual 

has a different capacity to regulate self-control, where this capacity has been found to be 

correlated with a person’s overall well-being in life (Mischel et al., 1988; Shoda et al., 1990; 

Gottfredson and Hirschi, 1990, Tremblay, Boulerice, Arseneault, and Niscale, 1995; Avakame, 

1998; Cherek, Moeller, Dougherty, & Rhoades, 1997; Maszk, Eisenberg, and Guthrie, 1999; 

Kochanska, Murray, and Harlan, 2000; Tangney, Baumeister, and Boone, 2004). One notable 

study by Tangney, Baumeister, and Boone (2004) found that higher individual self-control level 

has been correlated with better task performance, impulse control, psychosocial adjustment, 

more moral emotions, more positive interpersonal relations, as well as higher levels of certain 

personality traits (i.e. conscientiousness and perfectionism). Differing levels of individual self-

control capacity, therefore, have implications on individual decision making. 
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Under conditions of low self-control, individuals tend to resort to low-effort and habitual 

courses of action, thus making more unplanned decisions which are not in line with their goals 

or with social desirability. Instead of putting cognitive effort into their actions, individuals rely 

on mental shortcuts or heuristics to make decisions. In other words, heuristic processing of a 

decision is a consequence of self-control failure (Wheeler, Briñoll, & Herman, 2007; Shah and 

Oppenheimer, 2008; Pocheptsova et al., 2009; Pohl et al., 2013). An example of such a self-

control failure is depicted in a study by Fennis, Janssen, and Vohs (2009) which provided a 

detailed account of increased charitable giving under conditions of low self-control due to 

reliance on heuristics which increase compliance to persuasion. These heuristics included 

consistency, reciprocity, and liking, all of which contain social elements (i.e. the desire to be 

perceived as having consistent behaviour across different situations, the feeling of obligation 

to return a favour, and having positive feelings towards another person). Salmon et al. (2015) 

conducted a similar study which showed that social proof heuristic, the tendency to opt for the 

most demanded choices by others, was able to effectively promote healthy food choices to 

individuals under conditions of low self-control. Meanwhile, Cheung et al. (2015) demonstrated 

in their study that a demand-scarcity heuristic (popular demand of goods by others) was able 

to more effectively promote a more optimal choice for well-being compared to a supply-

scarcity heuristic (limited supply of goods) among individuals. 

Key highlights of these previously mentioned studies are that they demonstrate how conditions 

of low self-control can be utilized to influence individuals to make decisions which are more 

beneficial for them in the long run; as well as how social components in heuristics play a key 

role in affecting individual choices. The concept of influencing a decision-maker to opt for the 

more optimal choice while still giving them freedom to choose the less optimal one has been 

widely discussed in economics within recent years and coined with the terms ‘libertarian 

paternalism’ or ‘nudging’ (Thaler & Sunstein, 2003; 2008). Several means can be implemented 

to nudge a decision-maker into selecting a particular choice, such as by altering the structure 

of choices, the description of choices (Thaler & Sunstein, 2008), or the environment of 

available choices (Wansink, 2010). Johnson et. al., (2012) elaborated tools of choice 

architecture which manipulate how choices are presented or described to decision makers, 

such as reducing the number of choice alternatives, using default choices, as well as limiting 

time windows. How a choice architect designs these choices affect how individuals will 

determine their decisions and address different problems encountered by decision makers. 

Examples of modification to the choice environment or situation include changing the social 

setting of the decision (Milch et al. 2009), the framing of outcomes (Tversky and Kahneman, 

1981), as well as the label of a choice attribute (Hardisty et al. 2010). 
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Manipulation of choices design is one of the most commonly used methods within the field of 

behavioural economics to influence decision-makers without coercion, wherein this concept is 

frequently referred to as ‘nudging’ (Thaler & Sunstein, 2003) within the field of behavioural 

economics. Studying the underlying reasons behind ‘irrational’ decision-making and 

quantifying human behaviour, behavioural economics aims to facilitate optimal decision-

making for long-term well-being. While it’s been established that individuals make less optimal 

choices with lower self-control, few studies have shown how self-control level as a trait affects 

susceptibility to different types of ‘nudges’ or different ways to influence the decision-maker. 

By understanding how self-control as an individual characteristic affects this sensitivity to 

‘nudges’, insights may be obtained which can prove beneficial to both choice architects and 

decision-makers. For example, by shedding light on how to better design nudging 

interventions which will leave people better-off. In this thesis, I study how self-control capacity 

impacts the effectiveness of different nudging interventions for a consumer choice. An online 

experiment was conducted where subjects were presented with a choice between two goods 

and received different nudging interventions, namely one containing a social element and 

another absent of this social element. Findings from this thesis, contrary to previous studies, 

did not find a conclusive result on which nudging intervention is the more effective. However, 

consistent with previous studies, it was found that trait self-control capacity plays a moderating 

role for the effect of nudging interventions on product choices made by subjects, weakening 

this relationship as self-control capacity increases. In other words, the effect that nudging 

interventions have on decision-making is affected by an individual’s self-control capacity level.      

This thesis research will contribute to existing literature on self-control and consumer 

behaviour in several ways. The first and most notable way is by investigating the moderating 

effect that individual trait self-control capacity has on how different types of nudging 

interventions influence consumer decision. While previous studies have observed how 

different levels of self-control capacity affect decision-making as well as how different types of 

nudging interventions are effective in influencing consumer behaviour, none have made a 

connection between these two aspects. Secondly, while most studies on self-control involve 

observing the effect of manipulated self-control depletion on decision-making, research on 

trait self-control and how it affects decision-making has opportunities for further development. 

In particular, this research aims to explore how dispositional self-control affects individual 

decision-making, both in the presence and absence of heuristics. Thirdly, not many studies 

have compared the effects of heuristics containing social elements on decision making with 

those of heuristics not containing any social elements, despite several studies emphasizing 

on the effectiveness of a social component in heuristics on influencing behaviour. Accordingly, 

this research seeks to reaffirm whether this social component is indeed crucial for an effective 
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nudging intervention to influence decision-making, notably while also controlling for individual 

trait self-control capacity. Lastly, substantial literature has emerged in self-control studies 

which present respondents with product choices in order to trigger resource depletion. 

Commonly used products include food and financial choices. This research will present 

respondents with a self-control dilemma involving a functional and a hedonic product choice 

trade-off, a less commonly used scenario in existing literature. 

The remainder of this thesis will be structured as follows: Chapter 2 will elaborate on existing 

literature relevant to the scope of this study; Chapter 3 will describe the methodology used 

within this research and elaboration on the dataset used; Chapter 4 will depict this study’s 

statistical results and findings; Chapter 5 will include discussions relevant to these findings, 

such as study limitations, implications, and overall conclusions. 
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2. Theoretical Framework 

2.1 Research Questions 

This thesis aims to answer the following research questions: 

1. Does individual trait self-control capacity level have an effect on product consumption 

choice? 

2. Are nudging interventions effective in influencing decision-making for a more optimal 

consumption choice? 

3. Is a nudging intervention containing a social component more effective in influencing 

consumer choice compared to a nudging intervention without a social component? 

4. Does individual trait self-control capacity have a moderating effect on how individuals are 

influenced by nudging interventions? 

5. Does individual trait self-control capacity have a moderating effect on how individuals are 

influenced by different nudging interventions? 

2.2 Literature Review 

The review of existing literature within this part of the thesis provides knowledge on topics 

central to the formulation of these research questions. Moreover, this review aims to clarify 

basic concepts relevant to these questions and lay down the structure of thoughts behind this 

research. The following topics will be elaborated: Mechanisms of Self-control Failure, Strength 

Model of Self-control, Trait Self-control and Its Relevance, Self-control Failure and Decision-

Making. 

2.2.1 Mechanisms of Self-control Failure 

Baumeister, Heatherton, and Tice (1994) define self-control or self-regulation as a person’s 

ability to override their responses to certain situations; be it their actions or inner processes 

such as thoughts, emotions, and impulses. Carver and Scheier (1981; 2002) depict how self-

control occurs when higher levels of input processes within a person take over the lower 

processes. This translates into behaviours that involve more complex networks of associations 

and more abstract goals. Self-control failure, on the other hand, refers to a person’s lack of 

ability to carry out acts of self-control. 

There are two forms of self-control failure (Baumeister, Heatherton, and Tice, 1994): under-

regulation, which refers to the inability to exert control over one’s self, and mis-regulation, the 

exertion of self-control in a way that fails to bring the desired outcomes. In general terms, 

under-regulation occurs when a person is unable to alter their behaviours in order to meet 
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desired standards due to insufficient individual capabilities or resources. This may also be 

affected by various factors such as psychological inertia and lacking attention. The concept of 

under-regulation will be the primary focus of this study. Meanwhile, mis-regulation occurs due 

to false beliefs or knowledge about the self and the environment, as well as due to attempts 

to control those things which are unable to be properly controlled (e.g. emotions, thoughts, 

impulses). This research focuses on self-control failure from the perspective of under-

regulation. 

2.2.2 Strength Model of Self-control 

One of the earliest theories of self-control failure (Baumeister, Heatherton, & Tice, 1994) 

stems from the concept of feedback-loops from systems theory (Miller, Galanter, & Pribram, 

1960; Powers, 1973; Carver & Scheier, 1981, 1982 in Baumeister, Heatherton, & Tice, 1994). 

This concept proposes three crucial ingredients for effective self-regulation: standards, 

monitoring, and individual strength or capacity. Firstly, without clear standards, which can take 

various abstract forms such as goals and social norms, a person will not have the motivation 

to regulate their behaviours or effectively exert self-control. Secondly, in order to effectively 

follow through with standards or goals, an individual should monitor their actions and 

behaviours to be in line with these standards. When proper monitoring is in place, an individual 

is more aware of their behaviour and may correct for errors in their performance. Lastly, an 

individual should have the ability to operate themselves in such a way that responses high in 

relevance to achieving the set standards are strong enough to override lower impulses. The 

first two ingredients would serve no purpose without a person’s individual ability to regulate 

themselves (Baumeister, 2002).  

This last ingredient is the basis for the strength model of self-control, which is one of the most 

widely discussed theories of self-control and has been validated in numerous studies1. The 

strength that an individual has for self-regulation is similar to that of willpower and requires 

self-stopping. Research has shown that this act of self-stopping requires both mental (Gilbert, 

Krull, & Pelham, 1988) and physical effort (Wegner, Shortt, Blake, & Page, 1990) which use 

up strength. A person unable to exert self-control could be lacking in strength to put forth these 

efforts or have limited resources to do so, oftentimes referred to as ego depletion. Lacking 

strength or resources can happen due to three possible causes: chronic, temporary, or 

external. The chronic cause is based on the idea of willpower as a trait personality. Each 

person has differing levels of strength to carry out self-regulation and self-discipline, which 

                                                
1 The strength model of self-control refers to the concept where acts of self-control draw energy from a single 
resource pool, therefore depleting it the more it is exerted (Baumeister, Heatherton, Tice, 1994; Baumeister, 2002; 
Inzlicht, Schmeichel, Macrae, 2014) 
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may cause some to more quickly drain their strength than others. The second cause occurs 

when a person temporarily loses their strength. This may happen when a person is depleted 

of their resources for strength after having to exert multiple acts of self-control or under 

conditions of physical fatigue and excessive cognitive load. Regardless of their chronic 

capabilities, a person’s resources for strength is limited and may be exhausted. It should be 

noted that only effortful acts of self-control drain resources, while acts of self-control requiring 

no effort (such as regulating body temperature) operate independently of this limited resource 

pool (Baumeister et al, 2007). The last cause for lacking strength, the external cause, is the 

strength of the competing impulses or responses. Some impulses or responses are too strong 

to resist and may become stronger over time (i.e. visceral impulses such as the desire to go 

to the bathroom), regardless of an individual’s strength for self-control. 

2.2.3 Trait Self-Control and Its Relevance 

The growing number of social problems stemming from self-control failure such as 

pathological gambling, violent crimes, and overspending has increased interest in studies on 

self-control over the years (Baumeister, Heatherton, & Tice, 1994). Rothbaum, Weisz, & 

Snyder (1982) have stated that people have higher levels of contentment as well as overall 

health when they fit better with their environment. This can be achieved by altering themselves 

to be more in line with their surroundings, such as by following various rules and social 

constructs put in place to guide them in their daily lives. It is our nature as human beings to 

live in groups. Consequently, this particular ability to ‘fit in’ and control antisocial impulses is 

desirable, particularly within modern-day civilized societies (Freud, 1930). 

As previously mentioned, one of the main causes for self-control failure is limited individual 

trait self-control. Self-control as a personality trait refers to an individual’s capacity to exert 

strength for acts of self-control, where this capacity is a part of someone’s personality or 

disposition. Ample evidence has suggested that individual trait self-control is correlated to a 

person’s overall well-being in life (Tangney, Baumeister, & Boone, 2004; Gailliot et al, 2007). 

The higher an individual’s trait self-control capacity, the more they are able to comply with 

desired standards or goals, ultimately resulting in better physical and mental health as well as 

interpersonal and professional success. The lower an individual’s self-control capacity, on the 

other hand, the higher the likelihood of exhibiting undesirable behaviours, thus decreasing 

their level of ‘fit’ to their surroundings. 

The benefits of having higher levels of individual self-control capacity span across various life 

domains (Tangney, Baumeister, & Boone, 2004), the first and most prominent being impulsive 

behaviour. Romal and Kaplan (1995) have pointed to the fact that people with higher self-
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control are more able to manage their finances than those with lower self-control, enabling 

them to save more money and spend less. Trait self-control has also been found to be 

negatively correlated to other impulsive behaviours such as alcohol and substance abuse as 

well as problem eating patterns (Wills, DuHamel, and Vaccaro, 1995; Cook, Young, Taylor, 

and Bedford, 1998; Storey, 1999; Peluso, Ricciardelli, and Williams, 1999). Other aspects and 

behaviours which exhibit a negative relationship with self-control are likelihood for 

psychological problems and disorders (Tangney, Baumeister, & Boone, 2004) as well as 

criminal behaviour, aggression, anger problems, and juvenile delinquency (Gottfredson and 

Hirschi, 1990; Tremblay; Pulkkinen and Haemaelaeinen, 1995; Latham and Perlow, 1996; 

Burton et al., 1998; Kochanska, Murray, and Harlan, 2000).  Overall, trait self-control is 

positively correlated with many socially desirable behaviours and attributes, such as better 

task performance (Shoda, Mischel, and Peake, 1990; Mischel, Shoda, and Peake, 1988; 

Feldman, Martinez-Pons, and Shaham, 1995), better interpersonal relationships (Mischel, 

Shoda, and Peake, 1988; Eisenberg et al., 1997; Fabes et al., 1999), and display of moral 

emotions. For example, an individual who is more able to exert self-control will show 

tendencies to feel guilt for undesirable behaviour, as well as attempt to amend their future 

actions in a constructive manner (Tangney, 1991, 1995; Tangney, Miller, Flicker, & Barlow, 

1996). Lastly, self-control capacity is positively correlated to the presence of certain 

personality traits such as conscientiousness and perfectionism (Fee & Tangney, 2000). 

However, the relationship between self-control and perfectionism has been found to be 

positively correlated up to a certain degree until it turns into a negative correlation. Certain 

levels of perfectionism which adhere to unrealistically high standards are negatively correlated 

with self-control and is connected to procrastination (Fee & Tangney, 2000). 

When focusing on the impulsive behaviour domain and how it relates to consumption habits, 

several studies have affirmed the relationship of low self-control capacity with higher 

tendencies for impulsive purchases. Vohs & Faber (2007) found that those under low self-

control make more unplanned spending, as confirmed by Honkanen et.al. (2012) who found 

that people under low self-control buy more unhealthy snacks impulsively. Achtziger et al. 

(2014) studied the effect of trait self-control on the amount of real debt. Unsurprisingly, lower 

levels of trait self-control was found to increase the amount of real debt accrued. This effect 

is fully mediated by compulsive buying. In a study on impulsive buying by Youn and Faber 

(2000) and how this relates to several personality traits, it was concluded that lack of control 

or impulsivity had the highest correlation to impulsive buying, with a negative relationship 

between the two variables. This thesis seeks to reaffirm these findings on the relationship 

between trait self-control and impulsive consumer behaviour through the formulation of the 
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first research question: ‘Does individual trait self-control capacity level have an effect on 

product consumption choice?’ 

2.2.4 Self-Control Failure and Decision Making 

2.2.4.1 Decision Making Under Low Self-Control 

When failing to exert self-control, we are not always deprived of our cognitive abilities. In the 

case of under-regulation, findings have shown that we display acquiescence towards the act 

of disinhibition. We are quite aware when our capacity for self-control has been depleted, thus 

consciously taking part in the decision to let go of control and giving in to impulses 

(Baumeister, Heatherton, & Tice, 1994). Baumeister (2002) also suggested that self-control 

would predict susceptibility to different marketing strategies, where consumers under low self-

control may be more impulsive and swayed to give in to immediate gratification compared to 

those with high self-control, who would focus more on long-term values and benefits. This is 

partly due to the dual-processes (Chaiken & Trope, 1999) of the human thought-processing 

system. The two processing systems, referred to as System 1 and System 2 (Stanovich & 

West, 2000; Kahneman & Frederick, 2002), are responsible for governing different types of 

decision-making. Decisions relying on System 1 are more intuitive, involve nonconscious 

processes, and require low energy expenditure. Meanwhile, decisions relying on System 2 

are slow, controlled, and effortful, involving intellectual reasoning (Baumeister, 2007). Being 

under a state of low self-control has been found to be similar to being in System 1 processing 

(Hamilton, Hong, & Chernev, 2007). Schmeichel, Vohs, & Baumeister (2003) showed that 

depletion of self-control resources resulted in lower intellectual thinking performance, while 

not significantly affecting performance of automatic tasks. Accordingly, decisions made under 

the condition of depleted resources for self-control are more quick, spontaneous, and require 

lower processing skills. 

Studies by Pocheptsova, Amir, Dhar, & Baumeister (2007) found that individuals depleted of 

self-control were more likely to make inaccurate decision strategies, taking shortcuts in their 

thought processes instead of reasoning. Under conditions of low self-control, people were less 

likely to be affected by the compromise effect (Simonson, 1989), i.e. the preference for the 

middle option in a set of choices; more likely to succumb to asymmetric dominance effect 

(opting to make simple decisions instead of difficult ones as well as letting simple decisions 

dictate difficult decisions); and avoided decision-making altogether. Wheeler et al. (2007) 

concluded in their studies that people depleted of resources for self-control were more likely 

to adhere to counter attitudinal messages, confirming that depletion of self-control capacity 

reduces systematic processing and enhances heuristic processing. Not only are people with 

temporarily depleted self-control more likely to comply to persuasion, but also those with weak 
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chronic self-control abilities (Fennis, Janssen, & Vohs, 2009; de Ridder et. al., 2012), as 

measured by the self-control scale (Tangney, Baumeister, & Boone, 2004). These findings 

are consistent with earlier studies (Langer, 1992; Cialdini, 1993; Cialdini & Goldstein, 2004) 

which posit that people tend to comply with influence principles such as consistency (i.e. the 

bias of desiring to behave consistently across different situations), reciprocity (i.e. feeling 

obligated to return a favor), and liking, when they are under ‘mindless’ states. Under these 

states, individuals were more likely to implement simple decision heuristics. Pocheptsova et 

al. (2009) proved across five different studies that people with depleted resources consistently 

relied on simple processing methods for decision-making, namely reference dependence, 

reliance on attraction, and lowered the compromise effect. Pohl et al. (2013) also had similar 

findings in their study, where manipulated conditions of depleted resources increased the 

likelihood of relying on recognition as a simple decision heuristic. 

The previously mentioned studies point to the fact that being depleted of self-control promotes 

the use of mental shortcuts in decision-making, with the purpose of reducing mental effort. For 

simplicity, we will refer to these mental shortcuts as ‘heuristics’, consistent with the term used 

in existing literature (Pocheptsova et al., 2009; Shah & Oppenheimer, 2008; Pohl, 2013). The 

earliest research on heuristics defines the term as methods or strategies that simplify decision 

processing and reduce effort in order to produce certain solutions (Simon, 1990). Despite 

vagueness and redundancy surrounding heuristics research throughout the years, Shah & 

Oppenheimer (2008) defined a concrete framework to explain how heuristics reduce effort for 

decision-makers, following just a few others before (Gigerenzer et al., 1999; Payne et al., 

1993; Todd, 2000). For a method to be effectively considered an ‘effort-reducing’ heuristic, 

they should operate on one or more of the following: “examining fewer cues, reducing the 

difficulty associated with retrieving and storing cue values, simplifying the weighting principles 

for cues, integrating less information, examining fewer alternatives”. For example, the 

elimination by aspects heuristics (Tversky, 1983) allows decision-makers to examine fewer 

cues by focusing on the most important information (e.g. location, cleanliness, safety, etc) and 

setting selection criteria for these cues. Another example, the scarcity heuristics (Brannon & 

Brock, 2001), says that the rarer products are viewed to be, the higher its perceived value. 

This heuristic reduces difficulty associated with retrieving or storing cue values by providing 

ease of access to information for decision-makers. Effort reduction, in this case, is obtained 

when information is able to be processed efficiently or has been available through other 

channels (Shah & Oppenheimer, 2008). When heuristics are used and how frequently they 

are used are also important factors to take note of, as they provide clues as to what types of 

behaviours these heuristics govern. Gigerenzer et al. (1999) have suggested that heuristics 
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are used to fit the environment structure, meanwhile Gigerenzer et al (1999) and Payne et al 

(1993) have conducted studies which identified certain heuristics that result in better choices. 

2.2.4.2 Nudges as Decision Making Aid 

Within the fields of marketing and consumer behaviour, many strategies capitalize on 

persuasion tactics which incorporate heuristics in order to influence consumers to make 

purchases or spend their money (Boyle et al, 1992; Cialdini, 1993; Fennis, Janssen, & Vohs, 

2009). However, it is crucial that decision-makers do not feel coerced or forced when they are 

being influenced. This could otherwise result in the opposite of the desired effect (Mortensen 

& Allen, 2013). Consequently, discussions on the role that heuristics play in marketing has 

been further amplified by the emergence of the concept of ‘nudging’ in behavioural economics. 

This can be defined as the act of influencing the decision of others, without coercion, in a way 

that leaves them better off, (Thaler & Sunstein, 2003). While its concept and implementation 

was intended for use within economic welfare and organizational policy, it has found its way 

into the marketing field. Influencing others’ choices can be done by altering how the choices 

are presented to decision-makers, either through alterations in the structure of choices, or the 

description of choices (Thaler & Sunstein, 2008). Moreover, nudging interventions can also 

take the form of modifications to the environment of available choices (Wansink, 2010). For 

example, an avid smoker who is trying to quit smoking would control their smoking intake by 

rationing the amount of cigarette packages bought each day, purchasing one pack per day 

instead of in bulk (Wertenboch, 2001). This is in line with and complements self-control 

theories which established that people would seek to firstly control themselves in order to 

adjust to their environment, and if this fails, then they attempt to control their environment 

(Baumeister, Heatherton, and Tice, 1994). 

There are many ways to alter the structure of a choice task in order to influence the decision-

maker. Depending on the problems faced by the decision-maker, different nudging 

interventions may be more effective in addressing these problems (Johnson et al., 2012). For 

example, when a decision-maker has alternative overload due to the overwhelming number 

of choices available, a choice architect, or the influencer, can reduce the number of available 

alternatives or use technology and decision aids to assist the decision-maker (Lynch & Ariely, 

2000; Cronqvist & Thaler, 2004; Cook & Song, 2009; Kling et al., 2011). When the decision-

maker has myopic procrastination, the choice architect may opt to focus only on satisficing the 

decision-maker or providing a limited time window for them to make a decision (O’Donoghue 

& Rabin, 1999; Shu & Gneezy, 2010). Another form of nudging intervention is to manipulate 

the description of different choices in order to influence the decision-maker, some of which 

containing various heuristics. Similar to altering the choice task structure, different types of 
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alteration to choice descriptions are designed to address different problems encountered by 

the decision-maker. Someone with naïve allocation may benefit from the partitioning of options 

(Langer & Fox, 2005; Fox, Bardolet, & Lieb, 2005; Martin & Norton, 2009). Someone with 

attribute overload may be able to simplify their thought processing through attribute parsimony 

and labelling, such as the use of good or bad labels for numeric information (Peters et al., 

2009). To reaffirm findings on the effectiveness of nudging interventions in influencing 

consumer choice, as found in the previously mentioned studies, the second research 

questions is constructed: ‘Are nudging interventions effective in influencing decision-making 

for a more optimal consumption choice?’. 

Research on the usage of heuristics as nudging interventions have shown that different types 

of heuristics are proven to be effective in influencing decision-making. Pocheptsova et al. 

(2009) displayed how people relied on several heuristics for decision-making: reference 

dependency, compromise effect, and attraction effect. These heuristics had larger effects 

when self-control was depleted, with the exception of the compromise effect. Wansink (2010) 

found that heuristics that required little decision-making and had little ambiguity (e.g. 

instruction to use a specific-sized plate to eat) were most effective in achieving weight-loss for 

mindless eaters, while heuristics with more flexibility (i.e. instruction to eat a hot meal for 

breakfast) were easier to comply with and were more effective compared to heuristics that 

were more restrictive in nature (i.e. eat a specific dish for breakfast). Similar studies regarding 

healthy food consumption was conducted by Salmon et al. (2014; 2015), which showed that 

the social proof heuristic, or the tendency to view an option preferred by others as more 

desirable (Gierl et al., 2008), was able to successfully promote the consumption of healthier 

food products compared to when no heuristic was present. Cheung et al. (2015) reaffirmed 

these findings in a study comparing the effects of the limited supply scarcity heuristic and 

popular demand scarcity heuristic, i.e. a heuristic in definition akin to that of the social proof 

(Gierl et al., 2008), on individual choices for more ‘optimal’ products. In two studies, two sets 

of product choices were presented, namely food products and generic products. The more 

healthy food product was viewed as the more optimal choice and a utilitarian product was 

viewed as the more optimal choice over a hedonic product. In the first study, which only 

included the supply scarcity heuristic, this heuristic significantly increased the choice for a 

healthier food product under conditions of low self-control. In the second study, the demand-

scarcity heuristic proved to be more effective compared to the supply-scarcity heuristic in 

promoting choice for the utilitarian product over the hedonic product under conditions of 

manipulated low self-control. In light of these findings, this thesis puts forward the third 

research question: ‘Is a nudging intervention containing a social component more effective in 
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influencing consumer choice compared to a nudging intervention without a social 

component?’.  

Each heuristic is effective in its own right, some leaving more dominant impressions on 

decision-makers than others. Inzlicht (2012) and Schmeichel (2010) have found decision-

making under low self-control to be associated with immediate gratification, while Jacobson 

(2011) have also emphasized on how decision-making under low self-control is oftentimes 

based on descriptive norm, or norms that are executed by others (Cialdini et.al., 1991). 

Therefore, heuristics which contain these two elements would prove to be strong influencers, 

as Cheung et. al. (2015) demonstrated through the previously mentioned study. The authors 

concluded that a demand scarcity heuristic is associated with descriptive norm and the supply 

scarcity with immediate reward. The study also implied that demand scarcity, or the heuristic 

which contains the social element, is more potent compared to the heuristic absent of any 

social component. The other heuristic used, the supply scarcity heuristic, is one that relies on 

exclusivity and product value to drive reward sensitivity for decision-makers (Cheung, 2015). 

However, an earlier study on heuristic (Lynn, 1991) found that the effect that the scarcity 

heuristic has on reward sensitivity is only moderate. 

While previous studies have shown how trait self-control capacity affects receptiveness to 

influence (Fennis, Janssen, & Vohs, 2009; de Ridder et. al., 2012) and how nudging 

interventions containing social components and descriptive norms are more effective 

compared to those without these components (Salmon, 2014; 2015; Cheung, 2015), there is 

room for further studies on how trait self-control capacity affects receptiveness to influence, 

particularly that due to the presence of nudging interventions in general as well as specific 

types of nudging interventions. Therefore, the fourth and fifth research questions are formed: 

‘Does individual trait self-control capacity have a moderating effect on how individuals are 

influenced by nudging interventions?’ and ‘Does individual trait self-control capacity have a 

moderating effect on how individuals are influenced by different nudging interventions?’. 

2.3 Hypotheses 

To answer the research questions within this thesis, an online experiment was conducted. 

Participants of this study completed an online questionnaire consisting of three surveys: a 

hypothetical choice task between a product hedonic in nature and a functional product, the 

Brief Trait Self-control Scale survey, and a survey collecting demographic and lifestyle 

characteristics. Participants are randomly allocated into three groups where each group will 

receive a different treatment: one absent of any nudging interventions, one with a nudging 

intervention containing a social component, and another with a nudging intervention not 
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containing a social component. Within the confines of this study, a choice made for the 

functional product over the hedonic product is considered the more optimal one. Five 

hypotheses are investigated, where each hypothesis corresponds to each of the research 

question and is derived from findings of existing literature. 

Firstly, consistent with findings regarding the positive correlation that trait self-control level has 

on well-being in several life domains, including lower tendencies for impulsive behaviour, we 

hypothesize that a higher level of trait self-control will result in the more optimal product choice 

being chosen. 

Hypothesis 1: 

An increase in individual trait self-control capacity leads to an increase in the probability of 

choosing the more optimal product choice. 

Secondly, findings from existing literature have consistently established the relationship 

between the use of heuristics in decision-making and conditions of low self-control. Under low 

self-control conditions, individuals are more likely to rely on heuristics for decision-making. 

Because the product choice task represents a self-control dilemma, we hypothesize that the 

presence of heuristics in the form of a nudging intervention for the more optimal product choice 

will lead to respondents choosing this option. 

Hypothesis 2: 

The presence of nudging interventions in the product choice task leads to an increase in the 

probability of choosing the more optimal product choice. 

 

Thirdly, research on heuristics and nudging interventions have emphasized the effectiveness 

of heuristics which contain social components in influencing decision-makers compared to 

those heuristics which do not contain social components. Therefore, we seek to affirm these 

findings and hypothesize that the social proof heuristic would yield a larger effect on the 

probability of choosing the more optimal product choice compared to the scarcity heuristic. 

Hypothesis 3: 

The presence of the social proof heuristic compared to no heuristic leads to a larger increase 

in the probability of choosing the more optimal product choice, than the presence of the 

scarcity heuristic compared to being exposed to no heuristic. 

 

Fourth, previous studies have pointed to the fact that not only are individuals under conditions 

of low self-control more susceptible to influence principles, but also those with lower trait self-

control capacity. Therefore, we hypothesize a moderating effect of trait self-control capacity 

on compliance to the nudging interventions, where the lower trait self-control capacity, the 



 17 

higher an individual’s susceptibility to nudging interventions. This hypothesis will be tested for 

two control groups which include two different nudging interventions. 

Hypothesis 4: 

The presence of nudging interventions increases the probability of choosing the more optimal 

product choice when self-control score decreases. 

Lastly, in forming Hypothesis 5 we also refer to Hypothesis 3, which states that the social proof 

heuristic would be more effective compared to the scarcity heuristic in influencing decision-

making. We hypothesize that this effect would also be salient in the moderating effect of self-

control capacity towards both nudging interventions, where the increase in probability for 

choosing the functional product choice would be larger under the presence of the social proof 

heuristic for each decrease in self-control capacity score. 

Hypothesis 5: 

The presence of the social proof heuristic, rather than the presence of the scarcity heuristic, 

when compared to the presence of no heuristic, leads to a larger increase in the probability of 

choosing the more optimal product choice when self-control score decreases. 
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2 Methodology & Data 

3.1 Methodology 

3.1.1 Experimental Design & Procedure 

This study adopts a between-subject experimental design with three different treatment 

groups: a base treatment group absent of any nudging interventions, the first treatment group 

with the presence of the scarcity heuristic, which is a nudging intervention not containing any 

social elements, and the second treatment group with the presence of the social proof 

heuristic, or a nudging intervention containing a social component. Respondents are asked to 

complete an online survey of 27 questions and are randomly allocated into each treatment 

group through the Qualtrics online randomizer. In the beginning of the survey, respondents 

are provided with an informed consent form and notified that they will have an opportunity to 

participate in a lottery as an incentive for participation. Upon providing consent to participate 

in this study, a product choice task between a hedonic and a functional product is firstly 

presented to respondents, followed by a set of questions measuring trait self-control, and lastly 

several questions on demographic and lifestyle characteristics. 

3.1.2 Specification of Variables 

There are a total of 13 variables which will be included within the regression model, as 

summarized in Table 3.1 below. 

Table 3.1 Summary of Variables of Probit Regression Analysis 

Variable Type Variable Measurement Tool 
Dependent Functional Product choice 1 item product choice task (Dummy for 

type of product chosen) 
Independent Type of nudging intervention Statement presented under functional 

product in product choice task 
(Dummy for 3 treatment groups) 

Moderator Self-control score 13 item Likert scale questions of Brief 
Self Control Scale Interaction term between self-control 

score & treatment groups 
Control Demographics Age, gender, education, income, 

country of residence 
Lifestyle Living situation, laundry frequency, 

washing machine ownership, 
technological interest 

 

Dependent Variable: Optimal product choice chosen 

Under all three treatment groups, respondents are asked to complete a product choice task 

which represented a self-control dilemma: a functional versus hedonic product trade-off. In the 

self-control context, the functional product is viewed as the more optimal product choice for 
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long-term well-being. The task choice is framed as a hypothetical situation where respondents 

had a certain amount of budget to spend on their first home furniture. They are then presented 

with a choice between purchasing a washing machine (representing the functional product) 

and a high-definition smart television set (representing the hedonic product). The washing 

machine is viewed as a functional product choice as it serves the purpose of hygiene within a 

household and the smart television set is viewed as a hedonic product choice as its primary 

purpose is recreation. A dummy variable of 1 represents a choice for the optimal product and 

0 represents the hedonic product choice. 

Independent Variable: Type of nudging intervention 

A dummy variable is generated for each treatment group: 1 for no heuristic present, 2 for the 

scarcity heuristic treatment, and 3 for the social proof heuristic treatment. In the base treatment 

group, no nudging intervention is presented to respondents. In the first treatment group, a 

statement containing the scarcity heuristic is inserted under the functional product, 

represented by the statement: “Limited edition: available only this month”. In the second 

treatment group, the social proof heuristic is presented in place of the scarcity heuristic. It is 

represented by the statement: “Best-selling appliance of the month: available while stock 

lasts”. The scarcity heuristic refers to viewing a product with scarce supply as more exclusive 

and therefore more valuable (Brannon & Brock, 2001). The social proof heuristic refers to 

viewing a product highly-demanded by others as more desirable (Gierl et al., 2008). 

Moderating Variable: Trait self-control capacity score 

Trait self-control refers to each individual’s capacity for acts of self-control which remains as 

a part of their disposition or personality, thus an invariant variable. In order to measure 

individual trait self-control capacity, the 13-item Brief Self-Control Scale (Tangney, 

Baumeister, & Boone, 2004) is used. All questions take the form of self-assessed Likert-scale 

questions, with a final output of aggregate trait self-control score ranging from 13-65 points. 

Domains related to self-control included within the survey are task performance, impulsive 

behaviour, psychological adjustment, interpersonal relationships, moral emotions, as well as 

related personality traits (i.e. conscientiousness and perfectionism). This measurement scale 

was chosen taking into account its advantages such as validity, simplicity, and length (Hasford 

& Bradley, 2011; de Ridder, 2012; Lindner, Nagy, & Retelsdorf, 2015). To measure the 

moderating effect of trait self-control score on respondents’ product choice for each treatment 

group, an interaction term between self-control score and treatment groups will be estimated. 
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Control Variables: Demographics & Lifestyle 

Data on demographic and lifestyle characteristics of respondents are collected to control for 

factors which may determine the outcome of product choice in order to generate unbiased 

estimates. Furthermore, these control variables will enable us to conduct explanatory analysis. 

Demographic characteristics collected were of gender, age, country of residence (categorized 

based on continent of residence), education level, and monthly income. Lifestyle 

characteristics focused on respondents’ living situation, habits related to washing of clothes 

within the household (frequency of washing and ownership of washing machine), as well as 

one question related to interest in technological trends and gadgets. 

3.1.3 Model Specification 

To test the previously stated hypotheses, 4 different Probit regression models will be 

estimated. A Probit model is selected because the dependent variable of interest, product 

choice, is a binary variable indicating a choice for the more optimal, functional product or the 

hedonic product. Meanwhile, our independent variables are both categorical and continuous 

variables. The predicted value of probabilities from the Probit model will not be outside of the 

(0,1) interval and the notation 𝛷 expresses the cumulative distribution function of the standard 

normal distribution. 

𝑷𝒓𝒐𝒃𝒊𝒕	(𝒚 = 𝟏|	𝒙𝒊,...,𝒏) = 𝜱	(𝜷𝟎 + 𝜷𝒊 +⋯+ 𝜷𝒏) 

• Model 1: 

This model will include self-control score and type of nudging intervention as independent 

variables, and demographic characteristics as control variables. 
𝑃𝑟(𝑝𝑟𝑜𝑑𝑢𝑐𝑡	𝑐ℎ𝑜𝑖𝑐𝑒 = 1|𝑠𝑒𝑙𝑓	𝑐𝑜𝑛𝑡𝑟𝑜𝑙	𝑠𝑐𝑜𝑟𝑒, 𝑛𝑢𝑑𝑔𝑒, 𝑑𝑒𝑚𝑜𝑔𝑟𝑎𝑝ℎ𝑖𝑐𝑠) = 

𝛷	(𝛽L + 𝛽M𝑠𝑒𝑙𝑓	𝑐𝑜𝑛𝑡𝑟𝑜𝑙	𝑠𝑐𝑜𝑟𝑒 + 𝛽N𝑛𝑢𝑑𝑔𝑒	 +	𝛽O𝑎𝑔𝑒 + 𝛽P𝑔𝑒𝑛𝑑𝑒𝑟 + 𝛽Q𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 + 𝛽R𝑖𝑛𝑐𝑜𝑚𝑒 +

𝛽S𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑐𝑒)	  

• Model 2: 

This model will include self-control score and type of nudging intervention as independent 

variables as well as lifestyle characteristics in addition to demographic characteristics as 

control variables. 
𝑃𝑟(𝑝𝑟𝑜𝑑𝑢𝑐𝑡	𝑐ℎ𝑜𝑖𝑐𝑒 = 1|	𝑠𝑒𝑙𝑓	𝑐𝑜𝑛𝑡𝑟𝑜𝑙	𝑠𝑐𝑜𝑟𝑒, 𝑛𝑢𝑑𝑔𝑒, 𝑑𝑒𝑚𝑜𝑔𝑟𝑎𝑝ℎ𝑖𝑐𝑠, 𝑙𝑖𝑓𝑒𝑠𝑡𝑦𝑙𝑒) = 

𝛷	(𝛽L + 𝛽M𝑠𝑒𝑙𝑓	𝑐𝑜𝑛𝑡𝑟𝑜𝑙	𝑠𝑐𝑜𝑟𝑒 + 𝛽N𝑛𝑢𝑑𝑔𝑒	 +	𝛽O𝑎𝑔𝑒 + 𝛽P𝑔𝑒𝑛𝑑𝑒𝑟 + 𝛽Q𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 + 𝛽R𝑖𝑛𝑐𝑜𝑚𝑒 +

𝛽S𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑐𝑒 +	𝛽U𝑙𝑖𝑣𝑖𝑛𝑔	𝑠𝑖𝑡𝑢𝑎𝑡𝑖𝑜𝑛 +	𝛽W𝑙𝑎𝑢𝑛𝑑𝑟𝑦	𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 +	𝛽ML𝑜𝑤𝑛	𝑤𝑎𝑠ℎ𝑖𝑛𝑔	𝑚𝑎𝑐ℎ𝑖𝑛𝑒 +

	𝛽MM𝑡𝑒𝑐ℎ	𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡)  

• Model 3: 

This model will include self-control score and type of nudging intervention as independent 

variables as well as an interaction term for these two variables in order to measure the 
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moderating effect of interest. As control variables, we only include demographic 

characteristics. 
𝑃𝑟(𝑝𝑟𝑜𝑑. 𝑐ℎ𝑜𝑖𝑐𝑒 = 1|𝑠𝑒𝑙𝑓	𝑐𝑜𝑛𝑡𝑟𝑜𝑙	𝑠𝑐𝑜𝑟𝑒, 𝑛𝑢𝑑𝑔𝑒, 𝑖𝑛𝑡𝑒𝑟𝑎𝑐𝑡𝑖𝑜𝑛, 𝑑𝑒𝑚𝑜𝑔𝑟𝑎𝑝ℎ𝑖𝑐𝑠) = 

𝛷	(𝛽L + 𝛽M𝑠𝑒𝑙𝑓	𝑐𝑜𝑛𝑡𝑟𝑜𝑙	𝑠𝑐𝑜𝑟𝑒 + 𝛽N𝑛𝑢𝑑𝑔𝑒	 + 𝛽O𝑖𝑛𝑡𝑒𝑟𝑎𝑐𝑡𝑖𝑜𝑛	𝑠𝑒𝑙𝑓	𝑐𝑜𝑛𝑡𝑟𝑜𝑙	𝑠𝑐𝑜𝑟𝑒, 𝑠𝑐𝑎𝑟𝑐𝑖𝑡𝑦	ℎ𝑒𝑢𝑟𝑖𝑠𝑡𝑖𝑐 +

	𝛽P𝑖𝑛𝑡𝑒𝑟𝑎𝑐𝑡𝑖𝑜𝑛	𝑠𝑒𝑙𝑓	𝑐𝑜𝑛𝑡𝑟𝑜𝑙	𝑠𝑐𝑜𝑟𝑒, 𝑠𝑜𝑐𝑖𝑎𝑙	𝑝𝑟𝑜𝑜𝑓	ℎ𝑒𝑢𝑟𝑖𝑠𝑡𝑖𝑐 + 𝛽Q𝑔𝑒𝑛𝑑𝑒𝑟 + 𝛽R𝑎𝑔𝑒 + 𝛽S𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 +

𝛽U𝑖𝑛𝑐𝑜𝑚𝑒 + 𝛽W𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑐𝑒)	   

• Model 4: 

This model will include self-control score and type of nudging intervention as independent 

variables as well as an interaction term for these two variables in order to measure the 

moderating effect of interest. As control variables, we include both demographic and 

lifestyle characteristics. 
𝑃𝑟(𝑝𝑟𝑜𝑑. 𝑐ℎ𝑜𝑖𝑐𝑒 = 1|𝑠𝑒𝑙𝑓	𝑐𝑜𝑛𝑡𝑟𝑜𝑙	𝑠𝑐𝑜𝑟𝑒, 𝑛𝑢𝑑𝑔𝑒, 𝑖𝑛𝑡𝑒𝑟𝑎𝑐𝑡𝑖𝑜𝑛, 𝑑𝑒𝑚𝑜𝑔𝑟𝑎𝑝ℎ𝑖𝑐𝑠, 𝑙𝑖𝑓𝑒𝑠𝑡𝑦𝑙𝑒) = 

𝛷	(𝛽L + 𝛽M𝑠𝑒𝑙𝑓	𝑐𝑜𝑛𝑡𝑟𝑜𝑙	𝑠𝑐𝑜𝑟𝑒 + 𝛽N𝑛𝑢𝑑𝑔𝑒	 + 𝛽O𝑖𝑛𝑡𝑒𝑟𝑎𝑐𝑡𝑖𝑜𝑛	𝑠𝑒𝑙𝑓	𝑐𝑜𝑛𝑡𝑟𝑜𝑙	𝑠𝑐𝑜𝑟𝑒, 𝑠𝑐𝑎𝑟𝑐𝑖𝑡𝑦	ℎ𝑒𝑢𝑟𝑖𝑠𝑡𝑖𝑐 +

	𝛽P𝑖𝑛𝑡𝑒𝑟𝑎𝑐𝑡𝑖𝑜𝑛	𝑠𝑒𝑙𝑓	𝑐𝑜𝑛𝑡𝑟𝑜𝑙	𝑠𝑐𝑜𝑟𝑒, 𝑠𝑜𝑐𝑖𝑎𝑙	𝑝𝑟𝑜𝑜𝑓	ℎ𝑒𝑢𝑟𝑖𝑠𝑡𝑖𝑐 + 𝛽Q𝑔𝑒𝑛𝑑𝑒𝑟 + 𝛽R𝑎𝑔𝑒 + 𝛽S𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 +

𝛽U𝑖𝑛𝑐𝑜𝑚𝑒 + 𝛽W𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑐𝑒	 + 𝛽ML𝑙𝑖𝑣𝑖𝑛𝑔	𝑠𝑖𝑡𝑢𝑎𝑡𝑖𝑜𝑛 + 𝛽MM𝑙𝑎𝑢𝑛𝑑𝑟𝑦	𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 +

𝛽MN𝑜𝑤𝑛	𝑤𝑎𝑠ℎ𝑖𝑛𝑔	𝑚𝑎𝑐ℎ𝑖𝑛𝑒 + 𝛽MO𝑡𝑒𝑐ℎ	𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡)  

To test for the effect of self-control score and nudging interventions on product choice, stated 

in Hypotheses 1, 2, and 3, we will estimate Model 1 and Model 2 which differ in the 

independent and control variables incorporated into each model. 

Hypothesis 1: An increase in individual trait self-control capacity leads to an increase in the 

probability of choosing the more optimal product choice. 

In Models 1 and 2, this would translate into a positive and significant beta 1 coefficient of self-

control score. 

Hypothesis 2: The presence of nudging interventions in the choice task leads to an increase 

in the probability of choosing the more optimal product choice. 

This would translate to a positive and significant beta 2 coefficient of nudging intervention in 

Models 1 and 2. 

Hypothesis 3: The presence of the social proof heuristic compared to no heuristic leads to a 

larger increase in the probability of choosing the more optimal product choice, than the 

presence of the scarcity heuristic compared to being exposed to no heuristic. 

This would translate to a positive and significant beta 2 coefficient of both nudging 

interventions, as well as a larger coefficient of the social proof heuristic compared to the 

scarcity heuristic in Models 1 and 2. 
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To test for the moderating effect of self-control score on the causal effect of nudging 

interventions towards product choice, stated in Hypotheses 4 and 5, we will estimate Models 

3 and 4 which differ in the control variables incorporated into each model. 

Hypothesis 4: The presence of nudging interventions, compared to having no nudging 

interventions present, increases the probability of choosing the more optimal product choice, 

when self-control score decreases. 

This translates to negative and significant beta 3 coefficients of the interaction term between 

self-control score and nudging intervention, as well as negative differences in average 

marginal effects of self-control score for both the nudging interventions compared to having 

no nudging intervention present in Models 3 and 4. 

Hypothesis 5: The presence of the social proof heuristic, rather than the presence of the 

scarcity heuristic, when compared to the presence of no heuristic, leads to a larger increase 

in the probability of choosing the more optimal product choice when self-control score 

decreases. 

This translates to a negative difference in average marginal effect of self-control score for the 

social proof heuristic compared to the scarcity heuristic in Models 3 and 4. 

Figure 3.1 below visualizes the hypothesized relationship of the moderating variable with the 

dependent and independent variables. The relationship between the presence of heuristics 

and probability of choosing the optimal product choice is positive, indicated by the arrow and 

positive sign. This means that with the presence of heuristics, the probability of choosing the 

more optimal product choice increases. However, self-control capacity weakens this 

relationship, as it has a negative effect on compliance to nudging interventions, as indicated 

by the arrow and negative sign. 
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Figure 3.1 The Moderating Effect of Self-control Score on the Relationship Between Presence of 

Heuristics and Probability of Choosing the More Optimal Product Choice 

3.2 Data 

3.2.1 Participants and Sample Selection 

A total of 261 responses to the online survey was recorded, out of which 210 complete 

responses were able to be included in the analysis. Fifty one observations were dropped from 

the sample as respondents did not complete the entire length of the questionnaire. 

Respondents were recruited from various online channels such as social media and survey 

exchange forums. Sixty-five percent of respondents were female, 32% were male, and 3% did 

not identify as either gender or preferred not to disclose their gender. Respondents resided in 

35 different countries, with 52% of countries in Asia, 40% in Europe, and 8% in continents 

other than Asia and Europe. 

3.2.2 Descriptive Statistics 

There are a total of 13 variables that will be used within the analysis, with 4 missing values for 

two variables, namely the technological interest variable and washing machine ownership 

variable. 

Control Variables 

The first set of control variables include demographic characteristics of respondents. Gender 

is a dummy variable indicating respondents’ gender with a value of 1 for female and 0 for non-

female (including males and others). Age is a categorical variable with 7 categories for age 

ranges, with 54% of respondents being in the 25-34 age range and 24% in the 18-24 age 

range. Education is also a categorical variable indicating respondents’ level of education, with 

5 categories in total. Sixty percent of respondents completed their bachelor’s education and 

Optimal 
Product 
Choice 
Made 

Presence 
of 

Heuristics 

Self-
control 
Score 
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22% of respondents completed a masters’ education or higher. Income is a categorical 

variable for respondents’ monthly income range in Euros, with 6 categories in total. Most 

respondents (33%) are within the >500-1500 Euros income group. Country of residence is 

further classified into continent of residence for a more flexible analysis. This variable is a 

categorical variable with 3 categories: Asia, Europe, and Other. Fifty-two percent of 

respondents reside in Asia, 40% of respondents in Europe, and 8% in continents other than 

Asia and Europe. 

The next set of control variables are several items concerning lifestyle, habits, and interests. 

Living situation is a categorical variable indicating respondents’ current living situation, with 5 

categories. Twenty nine percent of respondents described their current living situation as 

“Living with partner (and/or children)”, while 28% of respondents described their current living 

situation as “Living with housemates/flatmates”. Two questions regarding respondents' 

clothes-washing habits are asked, the first being the frequency of doing laundry within the 

household. This variable is also a categorical variable, with six categories. Thirty five percent 

of respondents claimed to do their laundry once every week, and 28% once every few days. 

The second question to capture respondents’ clothes-washing habits is regarding to washing 

machine ownership. This is a dummy variable that takes value 1 if respondents own a washing 

machine in their household and 0 if they do not. There are four missing values for this variable. 

Lastly, a question was asked to assess respondents’ interest in technological trends and 

gadgets. This is a continuous variable which takes value from 1-5 on a Likert scale, the lowest 

numerical value indicating the lowest level of interest in technology. There are also 4 missing 

values for this variable. 

Independent & Moderating Variables 

Type of nudging intervention is the primary independent variable within the regression model, 

which is represented by the different treatment groups: 1 for no heuristic present, 2 for the 

scarcity heuristic treatment, and 3 for the social proof heuristic treatment. Respondents are 

randomly allocated into each treatment group, with the following allocation proportions: 36% 

in treatment 1, 31% in treatment 2, and 33% in treatment 3. The moderating variable within 

this model is the total trait self-control score, which is a continuous variable of aggregate self-

control score for 13 questions. Each question has a value of 1-5 on a Likert scale, the lowest 

numerical value indicating the lowest level of individual trait self-control. The average value 

for the individual trait self-control score is 37 points, while its lowest value is 21 points and 

highest value 62 points. An overview of the independent variable trait self-control score is 

depicted in Figure 3.2 below. 
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Figure 3.2. Summary of Trait Self-Control Score Frequencies within Sample 

Dependent Variable 

The dependent variable product choice is a dummy variable which takes value of 1 if the 

respondent chooses the functional product choice (washing machine) and 0 if the respondent 

chooses the hedonic product choice (high-definition smart television). Within the base 

treatment group, 33% of respondents chose the hedonic product versus 29% in the Treatment 

1 group and 35% in the Treatment 2 group. A summary of the allocation of product choice for 

each treatment group can be found in Table 3.2 below. 

Table 3.2 Allocation of Product Choice for Each Treatment Group 

Product Choice Control 
Group 

Scarcity 
Heuristic 

Social Proof 
Heuristic 

Washing Machine 33% 29% 35% 
Television 67% 71% 65% 
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3 Results & Analysis 

4.1 Hypothesis Testing 

Firstly, we assess Hypothesis 1, which states that the probability of choosing the functional 

product choice would increase with an increase in trait self-control score. We estimate Model 

1 which includes demographic characteristics as control variables and find, as implied by the 

Probit regression results found in Table 4.1 below, that an increase in self-control score 

decreases the probability of choosing the more optimal product choice, keeping all other 

factors fixed. However, this effect is not significant at the 10% significance level. We include 

additional control variables into the model, namely lifestyle characteristics, to estimate Model 

2. After estimating this model, we were still unable to find any significant effect of self-control 

score on product choice. Therefore, we are not able to confirm Hypothesis 1 according to 

Models 1 and 2.  

To assess Hypothesis 2, we refer to the same regression outputs from Models 1 and 2. This 

hypothesis aims to test whether the presence of nudging interventions will increase the 

probability of choosing the functional product choice. In Model 1, we observe that the presence 

of both the scarcity and social proof heuristics as nudging interventions, compared to not 

having any nudging interventions present, increases the probability of choosing the functional 

product choice, keeping all other factors constant. This effect is not significant at the 10% 

significance level. For Model 2, we include both lifestyle characteristics and demographic 

characteristics as control variables. Our findings showed that the presence of both the scarcity 

and social proof heuristics as nudging interventions, compared to not having any nudging 

interventions present, increases the probability of choosing the functional product choice, 

ceteris paribus. However, this effect is also not significant at the 10% significance level, thus 

we are unable to confirm Hypothesis 2 according to Models 1 and 2.  

Table 4.1 Probit Regression Results for the Relationship Between Self-Control Capacity, Nudging 

Interventions, and Product Choice 

  Model 1 Model 2 Model 3 Model 4 
Variables Coefficients Coefficients Coefficients Coefficients 
Self-Control Score -0.011 -0.004 0.059* 0.096** 

 (0.017) (0.018) (0.035) (0.040) 
Treatment Group: Nudging 
Intervention     
Scarcity Heuristic 0.312 0.386 3.350* 6.281*** 

 (0.239) (0.260) (1.863) (2.234) 
Social Proof Heuristic 0.131 0.282 4.190** 5.154** 

 (0.240) (0.276) (1.710) (2.013) 
Interaction self-control score-control   0.000 0.000 
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   (0.000) (0.000) 
Interaction self-control score-scarcity   -0.081* -0.156*** 

   (0.049) (0.059) 
Interaction self-control score-social 
proof   -0.109** -0.129** 

   (0.045) (0.053) 
Gender     
Female 0.117 0.161 0.207 0.308 

 (0.217) (0.244) (0.220) (0.252) 
Age     
25-34 0.107 0.467 0.096 0.507 

 (0.265) (0.317) (0.267) (0.319) 
35-44 0.266 0.063 0.394 0.251 

 (0.561) (0.572) (0.576) (0.566) 
45-54 -0.233 -0.188 -0.183 -0.264 

 (0.420) (0.575) (0.418) (0.548) 
55-64 -0.974* -0.971 -1.108** -0.977 

 (0.519) (0.619) (0.536) (0.628) 
65 and above -0.239 -0.189 -0.313 -0.004 

 (0.575) (0.799) (0.622) (0.843) 
Prefer not to disclose 4.910***  4.867*** - 

 (0.521)  (0.543)  
Income     
>1500-2500 -0.332 -0.411 -0.330 -0.407 

 (0.305) (0.383) (0.310) (0.394) 
>2500-3500 -0.495 -0.987* -0.516 -1.236** 

 (0.473) (0.513) (0.463) (0.513) 
>3500-4500 0.822 1.050 0.974 1.358* 

 (0.630) (0.706) (0.707) (0.787) 
>4500 0.174 0.065 0.215 0.019 

 (0.275) (0.328) (0.279) (0.336) 
Prefer not to disclose 0.291 0.308 0.354 0.392 

 (0.318) (0.372) (0.328) (0.375) 
Education     
Institute/Applied School/Applied Univ. -0.046 0.047 -0.157 0.099 

 (0.491) (0.601) (0.518) (0.629) 
University (bachelors) 0.287 0.392 0.269 0.460 

 (0.459) (0.610) (0.477) (0.621) 
University (masters and higher) 0.575 0.572 0.639 0.855 

 (0.463) (0.596) (0.494) (0.618) 
Other -4.048***  -3.889***  

 (1.039)  (0.978)  
Continent     
Europe 0.997*** 1.002*** 1.009*** 1.024*** 

 (0.231) (0.297) (0.233) (0.294) 
Other -0.273 -0.347 -0.374 -0.458 

 (0.426) (0.498) (0.420) (0.493) 
Living Situation     
Living with guardians/parents  -0.384  -0.373 

  (0.405)  (0.413) 
Living with housemates/flatmates  0.560  0.724* 
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  (0.381)  (0.395) 
Living with partner (and/or children)  0.314  0.248 

  (0.393)  (0.400) 
Other  0.416  0.458 

  (0.550)  (0.606) 
Laundry Frequency     
Everyday  0.520  0.861* 

  (0.401)  (0.453) 
Once a month or less  -0.323  -0.136 

  (0.531)  (0.539) 
Once a week  0.702**  0.772** 

  (0.326)  (0.328) 
Once very few days  -0.428  -0.412 

  (0.340)  (0.349) 
Washing Machine Ownership     
Yes  1.008***  1.019*** 

  (0.334)  (0.343) 
Interest in technology     
Tech interest score  -0.324***  -0.314*** 

  (0.097)  (0.101) 
Constant -0.010 -0.890 -2.687* -4.994*** 

 (0.861) (1.019) (1.484) (1.783) 
     

Observations 210 203 210 203 
Log-Likelihood -113.92484  -92.867704   -111.37034 -89.084097 
Robust standard errors in parentheses     
*** p<0.01, ** p<0.05, * p<0.1     

 

We assess Hypothesis 3 by interpreting the coefficients for both nudging interventions for 

Models 1 and 2, which can be found in Table 4.2 below. This hypothesis states that the social 

proof heuristic is more effective compared to the scarcity heuristic as a nudging intervention 

for product choice. Because we were unable to find any significant effect from Models 1 and 

2, we also fail to confirm Hypothesis 3 with these models. 

Table 4.2 Average Marginal Effect of Probit Regression Results for the Relationship Between Self-

Control Capacity, Nudging Interventions, and Product Choice 

  Model 1 Model 2 Model 3 Model 4 

Variables 
Marginal 

Effect 
Marginal 

Effect 
Marginal 

Effect 
Marginal 

Effect 
Self-Control Score -0.003 -0.001 0.018* 0.023** 

 (0.005) (0.005) (0.010) (0.010) 
Treatment Group: Nudging 
Intervention     
Scarcity Heuristic 0.095 0.099 0.455*** 0.633*** 

 (0.072) (0.066) (0.176) (0.107) 
Social Proof Heuristic 0.041 0.073 0.603*** 0.464*** 

 (0.075) (0.070) (0.081) (0.177) 
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Interaction: Self-control 
score-scarcity     

     
Interaction: Self-control 
score-social proof     

     
Gender     
Female 0.036 0.042 0.063 0.076 

 (0.067) (0.064) (0.067) (0.064) 
Age     
25-34 0.032 0.115 0.028 0.118 

 (0.079) (0.080) (0.078) (0.075) 
35-44 0.076 0.016 0.106 0.060 

 (0.154) (0.148) (0.145) (0.135) 
45-54 -0.073 -0.050 -0.056 -0.067 

 (0.133) (0.153) (0.128) (0.139) 
55-64 -0.316** -0.258* -0.348** -0.248 

 (0.158) (0.156) (0.154) (0.153) 
65 and above -0.075 -0.050 -0.097 -0.001 

 (0.184) (0.212) (0.196) (0.209) 
Prefer not to disclose 0.337***  0.334*** - 

 (0.070)  (0.068)  
Income     
>1500-2500 -0.109 -0.107 -0.106 -0.099 

 (0.099) (0.099) (0.099) (0.095) 
>2500-3500 -0.164 -0.263** -0.167 -0.309*** 

 (0.158) (0.128) (0.150) (0.116) 
>3500-4500 0.207 0.208* 0.232* 0.233** 

 (0.126) (0.110) (0.125) (0.096) 
>4500 0.053 0.016 0.063 0.004 

 (0.084) (0.081) (0.083) (0.078) 
Prefer not to disclose 0.086 0.073 0.101 0.085 

 (0.093) (0.087) (0.092) (0.081) 
Education     
Institute/Applied 
School/Applied Univ. -0.015 0.013 -0.051 0.026 

 (0.162) (0.166) (0.167) (0.167) 
University (bachelors) 0.091 0.105 0.083 0.119 

 (0.149) (0.167) (0.151) (0.163) 
University (masters and 
higher) 0.174 0.150 0.184 0.210 

 (0.147) (0.162) (0.150) (0.160) 
Other -0.565***  -0.569***  
 (0.140)  (0.142)  
Continent     
Europe 0.295*** 0.251*** 0.290*** 0.245*** 

 (0.062) (0.068) (0.061) (0.064) 
Other -0.098 -0.103 -0.131 -0.129 

 (0.153) (0.149) (0.146) (0.139) 
Living Situation     
Living with guardians/parents  -0.109  -0.102 

  (0.111)  (0.109) 
Living with 
housemates/flatmates  0.140  0.170* 

  (0.101)  (0.099) 
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Living with partner (and/or 
children)  0.082  0.064 

  (0.105)  (0.104) 
Other  0.107  0.114 

  (0.136)  (0.144) 
Laundry Frequency     
Everyday  0.132  0.202** 

  (0.099)  (0.100) 
Once a month or less  -0.090  -0.036 

  (0.149)  (0.143) 
Once a week  0.172**  0.184** 

  (0.079)  (0.078) 
Once very few days  -0.119  -0.109 

  (0.094)  (0.092) 
Washing Machine Ownership     
Yes  0.272***  0.263*** 

  (0.085)  (0.085) 
Interest in technology     
Tech interest score  -0.083***  -0.076*** 

  (0.023)  (0.023) 
     

Observations 210 203 210 203 
Log-Likelihood -113.92484  -92.867704   -111.37034 -89.084097 
Standard errors in 
parentheses     
*** p<0.01, ** p<0.05, * p<0.1     

 
Table 4.3 Average Marginal Effect of Interaction Term Between Self-Control Score and Nudging 

Intervention For Model 3 

Self-Control Score Model 3  

Nudging Intervention Contrast 
dy/dx 

Delta-
Method SE 95% Conf.Interval 

Scarcity vs Control -0.0238 0.0136 -0.0504 -0.0277 
Social Proof vs Control -0.0323 0.0125 -0.0568 -0.0078 
Social Proof vs Scarcity -0.0085 0.0120 -0.0321 0.0151 

Table 4.4 Average Marginal Effect of Interaction Term Between Self-Control Score and Nudging 

Intervention For Model 4 

Self-Control Score Model 4  

Nudging Intervention Contrast 
dy/dx 

Delta-
Method SE 95% Conf.Interval 

Scarcity vs Control -0.0365 0.0127 -0.0613 -0.0117 
Social Proof vs Control -0.0308 0.0117 -0.0538 -0.0080 
Social Proof vs Scarcity 0.0056 0.0125 -0.0189 0.0302 
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We go on to test for Hypotheses 4 by estimating Models 3 and 4. This hypothesis states that 

the presence of nudging interventions increases the probability of choosing the more optimal 

product choice when self-control score decreases. We firstly estimate Model 3. We refer to 

the beta 3 coefficients of the interaction term between nudging interventions and self-control 

score in Table 4.1 and find that an increase in self-control score decreases the probability of 

choosing the functional product choice when both nudging interventions are present, ceteris 

paribus. This effect is significant at 10% significance level for the scarcity heuristic and at 5% 

significance level for the social proof heuristic, which enables us to confirm Hypothesis 4. From 

Table 4.3, we find that the average marginal effect of self-control score on the probability of 

choosing the more optimal product choice decreases by 2.38 percentage points when the 

scarcity heuristic is present, compared to when no heuristic is present, keeping all other factors 

constant. With the social proof heuristic, we find that the average marginal effect of self-control 

score on the probability of choosing the more optimal product choice decreases by 3.23 

percentage points when the heuristic is present compared to when it is not present, ceteris 

paribus. This result is in line with Hypothesis 4 which translates to negative differences in the 

average marginal effects of self-control score when nudging interventions are present 

compared to having no nudging intervention present. We then estimate Model 4, where we 

include all available control variables into the model and interpret the sign and significance of 

the coefficient for the interaction term between self-control score and nudging intervention. 

Similar to findings from Model 3, we find negative and significant beta 3 coefficients for the 

interaction term between self-control score and nudging intervention, ceteris paribus. This 

effect is significant at 1% significance level for the scarcity heuristic and 5% significance level 

for the social proof heuristic. We also find that having the scarcity and social proof heuristic 

present, compared to having no heuristic present, decreases the average marginal effect of 

self-control score on the probability of choosing the more optimal product choice by 3.65 and 

3.08 percentage points, respectively. To conclude, estimations from Model 4 also allows us to 

confirm Hypothesis 4 that self-control score plays a moderating role between the presence of 

nudging interventions and the probability of choosing choose the functional product choice. 

Hypothesis 5 states that the moderating effect of self-control score for product choice would 

be larger for the social proof heuristic compared to the scarcity heuristic, in line with 

Hypothesis 3, which states that the social proof heuristic is a more effective nudging 

intervention compared to the scarcity heuristic. To test for this, we interpret the difference in 

average marginal effect of self-control score on the probability of choosing the functional 

product choice when the scarcity heuristic is present compared to when the social proof 

heuristic is present in Models 3 and 4. In Model 3, we find that the average marginal effect of 

self-control score on the probability of choosing the functional product choice is 0.85 
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percentage points lower for the social proof heuristic compared to the scarcity heuristic. This 

implies that the presence of the social proof heuristic is more effective compared to the scarcity 

heuristic, which confirms Hypothesis 5 based on findings from Model 3. In Model 4, we find 

the average marginal effect of self-control score on the probability of choosing the functional 

product choice is 0.56 percentage points higher for the social proof heuristic compared to the 

scarcity heuristic. This indicates that the scarcity heuristic is a more effective nudging 

intervention, as the average marginal effect of self-control score is smaller when the scarcity 

heuristic is present. Therefore, we are unable to confirm Hypothesis 5 with estimates from 

Model 4. 

To further clarify interpretation of our analysis, two graphs illustrating the predictive margins 

of the probability of choosing the functional product choice for each treatment group over 

different levels of self-control score are generated, each for Model 3 and Model 4, which are 

found in Figure 4.1 and Figure 4.2 below. The blue line within the figure represents the 

predictive margin for the scarcity heuristic and the red line shows the predictive margin for the 

social proof heuristic. We find that the predicted probability of choosing the more optimal 

product choice tends to be larger towards more extreme values of self-control score compared 

to moderate levels of self-control score, coming closer to the value 1 for both nudging 

interventions. Moreover, more extreme values of self-control score tend to exhibit larger 

confidence intervals of marginal effect. This could be caused by biased estimates of the self-

control scale, which has previously been criticized for inaccurately capturing more extreme 

levels of trait self-control (Hasford & Bradley, 2011).  

Interestingly, we find that for higher levels of trait self-control, the predicted probability of 

choosing the more optimal product choice for both of the nudging interventions decreases. 

The presence of nudging interventions appears to have the opposite effect for higher levels of 

self-control. A possible explanation for this could be that respondents with higher levels of self-

control are more aware of the presence of nudging interventions during the choice task, 

leading them to make a choice according to their true preferences and not according to 

influence. Furthermore, respondents may associate subtle promotional messages as negative 

(e.g. due to feeling coerced), thus opting for the choice absent of nudging interventions 

instead.  
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Figure 4.1 Graph for Predictive Margins of Nudging Intervention Over Self-Control Score With 95% 

Cls for Model 3 

 

Figure 4.2 Graph for Predictive Margins of Nudging Intervention Over Self-Control Score With 95% 

Cls for Model 4 
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Lastly, we find that for Model 3, the social proof heuristic more effectively increases the 

probability of choosing the more optimal product choice compared to the scarcity heuristic for 

moderate to high levels of trait self-control. Meanwhile, for Model 4, we find that the scarcity 

heuristic more effectively increases the probability of choosing the functional product choice 

for low to moderate levels of trait self-control. However, the differences between the average 

marginal effect of the interaction between self-control score and both nudging interventions 

are relatively small in magnitude and therefore may be negligible. This finding is unexpected 

and contradicts Hypothesis 5. A possible explanation for this could be that factors other than 

the social component of the heuristics affect respondents’ receptiveness towards the different 

nudging interventions, such as fluency, which will be elaborated further within the discussions 

of this thesis. 

4.2 Model Evaluation & Robustness Check 

For each set of models, adding more control variables increases its explanatory power. As a 

measure of fit for the models, we refer to the log-likelihood value for each model. For Model 

1, including lifestyle characteristics in addition to demographic characteristics as control 

variables increases its log-likelihood from -113.925 to -92.868. Meanwhile, adding the same 

set of variables into Model 3 to have Model 4 also increases its predictive power, with an 

increase from -111.370 log-likelihood to -89.084. Moreover, a joint significance test was 

conducted on all control variables and we can reject the null hypothesis that the variables are 

not jointly significant at 1% significance level, with a p-value of 0.000. We conduct the same 

test for both sets of demographic characteristics and lifestyle characteristics independently 

and find that each set of variables are jointly significant at 5% significance level. Detailed 

results on the model evaluation test can be found in Appendix A of this thesis. 

To evaluate the robustness of our findings, we test for any differences in the frequencies of 

optimal product choice made between treatment groups with the chi-squared test with 

contingency tables. However, we were not able to reject the null hypothesis that the proportion 

of choosing the functional product choice is the same in all three treatment groups. We also 

attempt to test for any differences in frequencies of optimal product choice for different levels 

of self-control score. We generate self-control score as categorical variables with two different 

categories: low self-control and moderate to high self-control. Based on the chi-squared test 

with contingency tables, we are able to reject the null hypothesis that there are no differences 

in proportion of choosing the functional product choice across the different self-control levels 

at the 10% significance level, with a p-value of 0.077. Furthermore, we measure the correlation 

between the dependent variable product choice with our independent variables self-control 

score and type of nudging intervention. Based on the Pearson’s correlation coefficients, we 
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were unable to establish any significant correlation between the variables. Lastly, we conduct 

a joint F-test for the interaction terms of the two nudging interventions with self-control score 

and find that both variables are jointly significant at 5% significance level, with a p-value of 

0.013. These results are in line with findings which confirmed Hypotheses 4. An overview of 

robustness check results can be found within Appendix A of this thesis. 

4.3 Explanatory Analysis 

Demographic Characteristics 

We further interpret our findings by analyzing the effect that the control variables have on 

product choice for Models 3 and 4. For Model 3, we find that being in the ‘55-64’ age category 

compared to being in the ‘18-24’ age category decreases the probability of choosing the 

functional product choice by 34.755 percentage points. Furthermore, we find that being in the 

‘prefer not to disclose’ age category compared to being in the ‘18-24’ age category increases 

the probability of choosing the functional product choice by 33.401 percentage points, ceteris 

paribus. These effects are significant at 5% and 1% significance levels, respectively. While in 

Model 4, we find no significant effect of age on product choice. We must note that due to the 

few number of observations within the  ‘55-64’ and ‘prefer not to disclose’ age categories, the 

estimates for these age groups from Model 3 could be biased. 

Next, we take a look at the variable income. Model 3 found no significant effect of income on 

product choice, while Model 4 found that being in income category ‘>2500-3500’ compared to 

being in category ‘500 or lower’ increases the probability of choosing the more optimal product 

choice by 30.932 percentage points, keeping all other factors constant. This effect is 

significant at 5% significance level. When estimating the variable education with Model 3, we 

find that being in the education category ‘Other’ compared to being in education category ‘High 

School’ significantly increases the probability of choosing the functional product choice by 

20.971 percentage points, at 1% significance level. Keeping in mind the few number of 

observations within this category, this estimate could also be biased. On the contrary, Model 

4 found no significant effect of education on product choice. Lastly, we interpret the continent 

of residence variable and find that for both Models 3 and 4, living in Europe, compared to living 

in Asia, increases the probability of choosing the functional product choice by 29.036 and 

24.470 percentage points, ceteris paribus. This effect is significant at 1% significance level. 

Lifestyle Characteristics 

To interpret the effects of lifestyle characteristics, we firstly interpret the living situation 

variable. We find that living with housemates/flatmates, compared to living alone, increases 

the probability of choosing the more optimal product choice by 17.046 percentage points, 
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ceteris paribus. This effect is significant at 10% significance level. No other significant effect 

for living situation was found. Next, we interpret the variable laundry frequency. We find that 

doing laundry every day, compared to 2-3 times a month, increases the probability of choosing 

the more optimal product choice by 20.165 percentage points, ceteris paribus. Doing laundry 

once a week compared to 2-3 times a month also increases probability to choose the 

functional product by 18.380 percentage points. Both these effects are significant at 5% 

significance level. Moreover, owning a washing machine compared to not owning a washing 

machine significantly increases the probability of choosing the more optimal product by 26.268 

percentage points at 1% significance level, ceteris paribus. Lastly, interest in technological 

trends and gadgets significantly decreases the probability of choosing the functional product 

choice by 7.640 percentage points, ceteris paribus. 
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4 Conclusion & Discussions 

The main questions for this research stem from findings of previous studies which established 

a negative relationship between individual self-control and the use of heuristics in decision-

making. Various studies have also delved into the topic of heuristics and how different 

methods affect decision-making, but few have reached a consensus on the key success 

factors of an effective heuristic for nudging interventions. The current research aims to 

contribute to self-control and heuristics research by addressing two main questions: ‘How 

does trait self-control moderate receptiveness towards different types of heuristics?’ and ‘Is a 

social component a key success factor for a heuristic to be an effective nudging intervention 

in decision-making?’. 

Findings from our hypotheses testing suggest that trait self-control capacity indeed plays a 

moderating role between compliance towards nudging interventions and decision-making, 

where the lower individual self-control score, the higher the compliance towards the nudging 

interventions. However, we were not able to confirm that the nudging intervention containing 

the social component (the social proof heuristic) was a more effective nudging intervention 

compared to the nudging intervention without the social component (the scarcity heuristic). 

Findings on this hypothesis showed mixed results, where one of our models was able to 

confirm this hypothesis, but upon the inclusion of additional control variables, failed to do so. 

5.1 Implications 

Findings of the current study could have several implications. Firstly, from the consumer 

behaviour perspective, it is well-established that heuristics have been commonly used to 

influence consumers in making purchasing decisions (Wasnick et al., 2009; Salmon, 2014; 

Cheung, 2015). With the spread of digitization and increasing competition in business, (EY, 

2011; Brilhuis-Meijer, 2016) providing consumers with the best-quality products and services 

through the most efficient means has become increasingly important. This includes enabling 

consumers to make purchasing decisions according to their needs as efficiently as possible, 

such as through the integration of nudges and technology. 

Not only are use of heuristics in decision-making beneficial for consumer utility and business 

growth, but it may also aid decision-making for more virtuous purposes. From the policy 

perspective, findings from this study may also contribute insights on how to design better 

nudges in welfare policies. Existing studies have shown how low self-control can be utilized 

to influence people to make more optimal choices, such as healthier food choices or more 

utilitarian products (Salmon, 2015; Cheung, 2015), instead of relying on individual self-control 

to choose the more virtuous choice. 
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Information on demographic profiling which can be related to trait self-control may provide 

insights on how to best design specifically targeted nudging interventions, such as for specific 

market segmentations or demographic profiles. Moreover, information on what elements are 

key for effective nudging interventions is useful to constructing relevant content of nudging 

interventions. 

5.2 Limitations and Future Research 

Previous studies on heuristics have highlighted the potency of heuristics containing social 

components, suggesting its strength lies in the descriptive norm which it adopts (Cheung, 

2015; Salmon, 2015). While we seek to explore and reaffirm this finding, it appears that our 

findings showed mixed results, which could be driven by factors other than the descriptive 

norm, such as fluency. For example, frequent exposure to advertising of one of the products 

or the terms and statements used for each nudging intervention could affect which of the 

product choices are more easily processed by respondents, driving them to choose that option 

(Labroo & Pocheptsova, 2016; Pocheptsova et. al., 2009). To minimize this, future studies 

could obtain a more homogenous sample of respondents to observe the desired effect. 

This study uses a one-shot and binary hypothetical choice task, which limits the number of 

measures and variables that can be observed. For a more comprehensive analysis and to 

better reflect conditions of day-to-day reality which present decision-makers with multiple 

choices, it is recommended that future studies broaden the choice list used, including a mix of 

products and attributes for decision-makers to consider (e.g. price and specific product 

attributes). Moreover, an actual choice task instead of a hypothetical one would be able to 

better reflect respondents’ true preferences, despite the current study providing incentives to 

one random respondent to achieve motivation and believability. 

Lastly, this study uses the Brief Self-Control Scale (Tangney, Baumeister, Tice, 2004) as a 

measure of self-control capacity. While this scale has many advantages, it produces an 

aggregate output of total self-control scale. Using other robust measurement tools which can 

produce multi-dimensional scores of self-control across various domains may provide 

additional insight to existing literature. Moreover, the Brief Self-Control Scale may be a less 

accurate measure for more extreme values of self-control score (Hasford & Bradley, 2011). 

Future studies can opt to use other measures accurate for all levels of self-control. 
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Appendices 

 

APPENDIX A. 

Evaluation and Robustness Check of Probit Regression Model for the Relationship Between 

Self-Control Capacity, Nudging Interventions, and Product Choice 

 

Table A.1. Chi-squared Contingency Table for Product Choice & Nudging Intervention 

 Control Scarcity Social Proof 

Television 25 19 24 
Washing Machine 50 47 45 
Pearson Chi-square  0.6020   
P-value  0.740   

 

Table A.2. Chi-squared Contingency Table for Product Choice & Self-Control Score 

  Low Self-Control Moderate to High 
Self-Control 

Television 10 58 
Washing Machine 10 132 

Pearson Chi-square 3.1340  
P-value 0.077*  

*** p<0.01, ** p<0.05, * p<0.1 

Table A.3. Pearson’s Correlation Coefficient for Product Choice & Nudging Intervention 

Pearson's Correlation Coefficient P-value 
-0.0116 0.8674 

 

Table A.4. Joint Significance Test Results for Demographic & Lifestyles Characteristics, As 

Well As Interaction Terms for Self-Control Score & Nudging Interventions 

Variables P-value 
Demographic Characteristics 0,0017** 
Lifestyle Characteristics 0,0019** 
Demographic & Lifestyle Characteristics 0,0000*** 

Interactions Self-Control Score-Scarcity 
& Self-Control Score-Social Proof 0,0133** 

*** p<0.01, ** p<0.05, * p<0.1  
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APPENDIX B. 

Brief Self-Control Scale Questionnaire 

Table B.1 The Brief Self-Control Scale Questionnaire (Tangney, Baumeister, Tice, 2004) 

Below you will read several statements. Please indicate for each statement how well it 
describes you, from score 1 (not at all like me) to 5 (very much like me). 
 
 Not at 

all 
(1) 

(2) (3) (4) Very 
much 
(5) 

1. I am good at resisting temptation. □  □  □  □  □  

2. I have a hard time breaking bad habits. □  □  □  □  □  

3. I am lazy.  □ □  □   
  

□ 
  

4. I say inappropriate things. □  □  □  □  □  

5. I do certain things that are bad for me, if they are 
fun. 

□  □  □  □  □  

6. I refuse things that are bad for me. □  □  □  □  □  

7. I wish I had more self-discipline. □  □  □  □  □  

8. People would say that I have iron self-discipline. □  □  □  □  □  

9. Pleasure and fun sometimes keep me from getting 
work done. 

□  □  □  □  □  

10. I have trouble concentrating. □  □  □  □  □  

11. I am able to work effectively toward long-term 
goals. 

□  □  □  □  □  

12. Sometimes I can’t stop myself from doing 
something, even if I know it is wrong. 

□  □  □  □  □  

13. I often act without thinking through all the 
alternatives.  

□  □  □  □  □  
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