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EXECUTIVE SUMMARY 

The vast fragmentation of societies associated with postmodernism has, incontrovertibly, 

made it difficult to accurately characterise consumer behaviour. The intersection of economy, 

psychology and neuroscience, as well as their associated disciplines, promise a greater 

understanding of consumer behaviour, and more specifically, decision processes. 

 

The mechanisms of consumer decision processes are evaluated from several contrasting 

perspectives of traditional consumer behaviour and theories of cognitive neuroscience. 

Research within cognitive neuroscience has demonstrated that implicit and automatic 

processes are involved in initiating behaviour, where the underlying processes of decision-

making are further governed by emotions. From a traditional perspective of consumer 

behaviour, decision processes rely on deliberate, conscious and purely rational interpretations. 

However, acknowledging the intuitive and unconscious affect of decision processes challenge 

the traditional theories based on explicit and conscious methods. 

 

Furthermore, perspectives of psychological, biological and psychophysical approaches 

explore the underlying processes of decision processes that enhance the understanding of 

predictive coding of consumer choice. As part of investigating the neural mechanisms of 

choice, the results stemming from methods of brain asymmetry demonstrate that laterality has 

shown to predict willingness to pay. This novel finding has raised considerable evidence with 

regards to the importance of prefrontal activity in relation to assigning economic value and 

unconscious directed behaviour. Moreover, uncovering and analysing individual brain 

frequencies have further demonstrated that particularly gamma (γ) frequencies are strong 

predictors of willingness to pay. Finally, the results demonstrate that the frequency values 

measured in relation to different product categories differ, which further improves the 

established understanding of consumer decision processes.  

 

In considering how neuroscience can inform existing knowledge of consumer behaviour, the 

findings of this thesis categorises neuroscience as a complement to the research and 

investigation of consumer behaviour, rather than an opposition to traditional theories of 

consumer behaviour. Thus, utilising traditional theories and findings from cognitive 

neuroscience in unison make a promise of a more profound comprehension of consumer 

decision processes in general.  
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1.  INTRODUCTION 

The industrialisation and the associated cultural homogeneity of society were governed by 

traditional values and a predictive lifestyle. In contrast, an individualised self, forging 

identities and self-representation as well as situational consumption, on the other hand, 

governed and governs the postmodern society. In the shift from the former to the latter era 

several difficulties arise in relation to existing theories of consumer decision-making models. 

The vast fragmentation, and the many constructed perspectives, all of which seek to 

comprehend decision-making processes, incontrovertibly, makes it very difficult to fully and 

consistently explain consumer behaviour (Firat, 1997; Firat and Shultz, 2001). 

 

Traditional theories of consumer decision processes assume that decision-making by humans 

is governed by rational and conscious maximization of expected utility, rather than by 

emotional and unconscious processes (Hubert and Kenning, 2008). However, theories from 

consumer psychology denote the demonstration of decision-making as being rooted in 

unconscious processes, which, to some extent, dethrones traditional cognitive consumer views 

(Chartrand and Fitzsimons, 2011). 

 

Cognitive neuroscience particularly challenges the traditional notion that decisions are purely 

conscious and deliberate. The integration of brain imaging techniques promises a better 

understanding of the neural mechanisms, and their relations to decision making. Recent 

research into the inner workings of brain mechanisms confirms and further suggests that 

decision-making is highly influenced by implicit and unconscious processes. In consequence, 

questions related to free will arises in the wake of these findings, due to the reasoning that the 

core of free will exists in the ability to make explicit and reflected choices. The main question 

then becomes, is the neural mechanisms of decision-making controlling the choices made, or 

is it the other way around, that is, does the conscious and deliberate systems control the neural 

mechanisms (Burns and Bechara, 2007). 

 

Knowing the mechanisms of the brain and how it solves conflicts of consumer decision-

making has become, importantly so, a fascinating and interesting topic to pursue. Fully 

understanding neural mechanisms are bound to tap into a better understanding of why we buy, 

however, it might also tap into the ways in which consumer decision-making can go wrong.  
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Decisively, the field of neuroscience has shown to be an interesting and exhilarating topic of 

research. Nevertheless, neuroscience is also a direct pathway to the brains more sensitive 

areas, where the right stimulation can, unwillingly so, activate buying behaviour and loud 

collecting cash registers. 

 

Accordingly, academic research and business practices have developed considerably within 

the topic, and the number of publications within prominent marketing and consumer 

behaviour journals has risen drastically. The topic of neuromarketing has furthermore grown 

into a noticeable commercial realisation, reflected both in general Google search entries as 

well as in the number of registered neuromarketing companies (Plassmann, Ramsøy, and 

Milosavljevic, 2012).  

 

This new and novel approach of creating an intersection of economy, psychology and 

neuroscience has shown to be an important step in the evolution of consumer decision-

making. Moreover, acknowledging this promising approach, and the challenges stated in the 

above, this thesis seeks to further investigate the neural mechanisms governing decisions. The 

work presented further seeks to investigate a more targeted applicability of cognitive 

neuroscience in an attempt to better understand consumer behaviour. This includes a 

discourse and discussion related to the potential sociocultural consequences of a highly 

detailed understanding of human decision-making. 
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1.1. RESEARCH QUESTION 

Traditional consumer decision theories of purely rational and conscious processes are 

challenged by the assumption that automatic cognitive processes are affected by unconscious 

influences. This challenge refers, as mentioned in the introduction, to consciousness as being 

dethroned. Traditional theories rely on humans’ ability to clearly, and consistently, reflect on 

their specific choices. However, recent research has indicated that even though the ability to 

make predictions is pivotal to decision making, humans are not very good at making them. 

From a traditional perspective of understanding consumer behaviour, this notion is highly 

controversial. This variance demonstrates a very critical issue asserting immediate 

shortcomings in the traditional theory of consumer behaviour.     

 

Nevertheless, the vast knowledge of consumer decision processes, despite the apparent 

shortcomings presented in the traditional perspective, raises essential opportunities in 

exploring the neural mechanism of choice. The exploration of psychological, biological and 

psychophysical reactions asserts that cognitive neuroscience can construct a more profound 

understanding of consumer behaviour by conceptualising decision processes as being highly 

influenced by implicit and unconscious processes. 

 

The divergence between conscious and unconscious processes, and the extension of 

mechanisms of consumer decision processes have become highly relevant to investigate. 

Consequently, in acknowledging the aforementioned challenges the main motivation as well 

as the work and results presented in this thesis stems from the following twofold research 

question: 

 

What are the mechanisms of consumer decision processes; and how can the use of 

neuroscience inform existing knowledge of consumer behaviour? 

 

The eventual goal, then, is to provide new insights and perspectives that strengthen the 

research relating to the first as well as second part of the research question, respectively. 

Asserting that economics, psychology and neuroscience can each gain advantages considering 

the different insights that they individually offer in understanding consumer decision-making. 
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1.2. DELIMITATION  

As a direct consequence of the restricted scope of this thesis the following section is meant to 

illuminate the delimitations associated with the chosen research objective and the work in 

general.  

1.2.1. CONSUMER BEHAVIOUR 

Several theories within consumer behaviour, marketing and communication rely upon 

studying deliberate and cognitive models of decision-making as well as choice behaviour. In 

particular, the research relies on theories such as the basic Stimulus-Organism-Response 

model conceptualising the black box of consumers (De Pelsmacker, Geuens, and Van Den 

Bergh, 2010; Hubert and Kenning, 2008). Furthermore, the Hierarchy of Effects 

compromising AIDA (attention-interest-desire-action) is prominent in the existing theory. 

Models such as the Foot-Cone-Belding grid and the modified Rossitter Percy Grid (Rossiter 

and Percy, 1997) each, respectively, distinguish between high/low involvement relative to feel 

and think, and positive/negative motivations (De Pelsmacker, Geuens, and Van Den Bergh, 

2010). Lastly, the model of information processing, the Elaboration-Likelihood Model, is 

recognised as being highly significant. The acknowledgement of these models’ importance is, 

however, disregarded due to the narrow scope of theories and academic research in relation to 

the perspective of consumer behaviour.  

 

Accordingly, theory of consumer decision processes and consumer behaviour has been 

delimited to a couple of concise models and theories. The point of departure in consumer 

decision processes is assessed and delimited to widely used cognitive consumer models. The 

delimitation entails the prescriptive model Theory of Planned Behaviour, which prescribes 

and emphasises certain consumer responses of causal factors (Ajzen, 1991), and the analytic 

Consumer Decision Process Model, which categories and depicts consumers’ decision 

processes (Blackwell, Miniard, and Engel, 2010).  

1.2.2. COGNITIVE NEUROSCIENCE 

The scope of knowledge within cognitive neuroscience is extensive; conversely, and due to 

the complexity, the foundation of concrete and general theories of cognitive neuroscience is 
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also restricted in size. The scope of theoretical research is, consequently, delimited to 

frameworks of underlying neural mechanisms related to decision processes (Bargh, 2002; 

Chartrand and Fitzsimons, 2011).  

 

The concept of memory is often acknowledged to be in strong relation to that of decision-

making. However, due to the utilisation of here and now decisions rather than prolonged 

decisions the concept of memory will similarly be disregarded. 

 

The field of neuroscience is in this thesis delineated and assessed through psychological, 

biological and psychophysical frameworks. The frameworks presented consist of dual 

decision-making process, which entails System 1 and System 2 (Kahneman, 2003); Reward, 

and the connection with components of liking and wanting (Berridge, Robinson, and 

Aldridge, 2009); and the paradigm of asymmetries associated with approach and withdrawal 

tendencies (Davidson et al. 1990).  

1.3.  DOCUMENT STRUCTURE  

Chapter 1 presents an introduction of the research area, followed by the extension into the 

research question posed, and the subsequent delimitations. Moreover, the chapter 

characterises the metatheory, which serves to demonstrate the foundation of the philosophical 

standpoint taken in this thesis. Lastly, the chapter features a presentation of the theoretical 

background, which serves as a core foundation for the further research presented. The thesis is 

build upon two profound theoretical standpoints. The first part is focused on the mechanisms 

of consumer decision processes from a traditional point of perspective, and the second part 

emphasises novel research results of cognitive neuroscience as well as the neural mechanisms 

thereof. 

 

Chapter 2 responds to the first part of the theoretical standpoints. The chapter features an 

assessment of the challenges of traditional consumer decision theories of purely conscious 

and deliberate processes of decision-making. In particular, economic views and prevailing 

research are critically examined. The chapter then moves on to a critically assessment and 

discussion of cognitive models of consumer behaviour, namely, the Consumer Decision 

Process Model and the Theory of Planned Behaviour. The section is completed with a 
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theoretical summary, which highlights the previous assessments of the traditional mechanisms 

of consumer behaviour.  

 

Chapter 3 responds to the second part the theoretical standpoint. The chapter presents an 

assessment of cognitive neuroscience, which entails a delineation of emotional processes, and 

the composition of brain paths. Accordingly, a clarification of how brain-imaging techniques 

contributes to measurement of such. Subsequently, an investigation and analysis of 

psychological, biological and psychophysics frameworks is carried out, as a means to analyse 

unconscious neural mechanisms of decision processes. The critical assessment of frameworks 

corresponds to the conceptualisation of dual decision-making processes, which entails System 

1 and System 2, the concept of reward, and the frontal asymmetry paradigm. This section then 

critically discusses the implications of the three views, which is followed by a presentation 

and discussion of the concept of willingness to pay (WTP). The section is finalised with a 

theoretical summary, which, as in Chapter 2, highlights the previous assessments of neural 

mechanisms of decision processes. 

 

Chapter 4 is concerned with the research framework, and presents the concrete research 

design experiment. In particular, this chapter features the established hypothesis, which is 

further followed by an in depth report of the experimental setup, and pivotal argumentations 

of practical implementations in the alignment of the experiment. This chapter further presents 

and discusses the instructions, population sampling, questionnaire and the method of analysis.    

 

Chapter 5 presents the results gathered from the experiment. The results are parted in three 

main areas. Firstly, the results stemming from the effects of laterality in alpha, beta and 

gamma on WTP are presented. Secondly, the effects of each product category on WTP are 

featured. Thirdly, the chapter presents the results of the effects of laterality and product 

category on WTP. 

  

Chapter 6 then critically discusses the results and findings. This serves as a foundation for a 

further illumination of the implications gathered from the results, and nonetheless, also 

responds to the hypothesis stated.  

 

Chapter 7 features a qualification of methods by a critical assessment of the given methods 

through the evaluation and analysis of validity and reliability, respectively.  
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Figure 1: Structure 

Chapter 8 presents a general discussion considering the different viewpoints illustrated in the 

thesis. Moreover, the chapter features perspectives stemming from the findings gathered in 

this thesis. 

 

Chapter 9 is the concluding part of this thesis, which conclusively responds to the research 

question and the objectives thereof, as well as further concluding on the main results and 

interesting findings. The chapter also encompasses suggestions for future research based on 

the findings presented in this thesis. Future studies on the current topic are therefore 

recommended. The entire document structure is depicted in Figure 1. 
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1.4. METATHEORY  

This section introduces and describes the philosophical aspects related to the research 

approach chosen in this thesis, and the primary frameworks related to the concepts of 

methodology. The importance of a philosophical standpoint is evident, and the following 

sections thus briefly presents the abstractions within an objectivistic ontology, positivistic 

epistemology and quantitative methodology. The presentation includes the causal factors 

associated with specific choices regarding the philosophical assumptions and choice of 

methodology as well as the chosen and applied specific methods.  

1.4.1. PHILOSOPHY OF SCIENCE 

The abstractions in philosophy of science are generally discussed through the concepts of 

ontology, epistemology and methodology. Firstly, the theory of ontology is the nature of 

being and existence, and is often represented by two exemplary dichotomies, that is, that of 

objectivism and subjectivism. Secondly, the theory of epistemology is represented by a 

densely populated spectrum of paradigms, however, typically with classical endpoints such as 

the positivistic and the interpretivist paradigm. Thirdly, the theory of methodology generally 

commits to either qualitative, exploratory and interpretive methods; or quantitative, 

confirmatory and hypothetic-deductive methods (Saunders, Lewis, and Thornhill, 2009).     

 

The positivist perspective stems from natural sciences, and states that true knowledge of the 

world is obtained through applying scientific methods to experience and to the empirical 

world. The empiricism of positivism relies on fixed laws of causation, reductionism, and 

neutral observation. Additionally, the essence of true knowledge found in logic is reflected in 

statistics, mathematics and quantitative methods of processing data.   

1.4.2. CHOICE OF METHODOLOGY 

The research approach in this thesis is grounded in a positivistic ontology, which defines the 

world as external and objective. There is a clear distinction of objectivity, facts and value 

judgements, and a logical approach to the object of research. The research emphasises the 

importance of structured methodology in order for replication, and hence validation (Carson 

et al., 2001; Zikmund et al., 2010).  



 

Page 13 of 91 

 

The scientific method of empiric utilisation is employed in the hypothetic deductive method. 

Accordingly, the method commits to gathering data and observations from the existing 

literature within consumer behaviour and cognitive neuroscience (Saunders, Lewis, and 

Thornhill, 2009). The objective proceeds by formulating hypothesis that can validate the 

observations and are subjective to testing. The discussion of results serves as a foundation of 

the deduction of consequences, which is directed at conceivable falsification of the hypothesis 

(Popper, 1970). Moreover, the method relies on an explorative approach to answer the 

research question.  

 

In practice, then, the scientific method is denoted in the theoretical foundation of consumer 

behaviour and cognitive neuroscience as well as an appropriate and applicable hypothesis. 

The theory is the basis of forming the hypothesis, which then are tested and analysed 

conceding statistical data. A subsequent focus on underlying physiological activity requires 

an objectivistic view, and is thus the underlying practical justification of the positivistic 

paradigm.  

1.4.3. CHOICE OF METHOD 

Methodology forms the basis of methods, and further determines appropriate data collection 

techniques. Given the fact that a positivistic approach is taken, the method of quantitative data 

collection is inherent. Quantitative research methods is considered objective, and with a focus 

on systematic procedure, where experiences and observations are converted into numerical 

data and then generalised. Quantitative methods are furthermore conducted due to the 

application measuring brain activity through EEG scanning, and to test the defined 

hypothesis, following enhanced general insights of consumer decision-making. This method 

additionally seeks to omit the subjective and the social constructed interpretation, where the 

results often are researcher and context dependent. Therefore, a persistent consolidation of 

objectivity is derived. 
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1.5. THEORETICAL BACKGROUND 

Consumer neuroscience has emerged from economics, psychology and neuroscience, which is 

consolidated as a trans disciplinary approach. This approach comprises insights, which 

promises the opportunity of a better understanding of consumer behaviour, and a 

complementing advancement for further exploration of decision-making behaviour. 

Furthermore, the applications of techniques and insights from neuroscience function as an 

investigative tool to better understand consumers. As a consequence, the application goes into 

the analysis of the mental processes in consumer psychology. Moreover, establishing a better 

understanding of the functionality and mechanisms of the underlying processes. Finally, this 

notion establishes the foundation for analysing and understanding human behaviour (Kenning 

and Linzmajer, 2011).  

 
 

Figure 2: The intersections of consumer neuroscience 

As seen in Figure 2 consumer neuroscience is a combination of economics, psychology and 

neuroscience, which is argued to confirm, reconfigure and advance conventional theories of 

consumer behaviour (Fugate, 2007; Kenning and Linzmajer, 2011). The value consists in the 

intersection of their apparent core disciplines, respectively (Glimcher, 2011). Hence, 

neuroscience is establishing a great promise for opening the black box of consumers (Hubert 

and Kenning, 2008). However, recognising that the field is still young, it merely provides a 

complementing advancement in the exploration of decision-making, rather than a direct 

challenge to traditional consumer research. Accordingly, the theoretical perspective taken in 

this thesis relies on the cornerstone of cognitive neuroscience. Nevertheless, with great 

consideration of the disciplines stemming from both economics and psychology. 

Consequently, the three components of consumer neuroscience form the underlying 

foundation for exploring the mechanisms of consumer decision processes. 

ECONOMICS PSYCHOLOGY

NEUROSCIENCE
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1.5.1. TRADITIONAL CONSUMER BEHAVIOUR PERSEPCTIVES 

Furthermore, prevailing consumer research methods and economic views all contribute to the 

objective of this thesis. They do that by functioning as a point of departure to discuss the 

questionable actuality, and the necessity to implicate new knowledge stemming from 

cognitive neuroscience. The Consumer Decision Process Model contributes to answering the 

research question by establishing representation of stages in decision-making, which 

emphasise the subjective expression of thought as well as cognitive and rational perspectives 

regarding purchase. The Theory of Planned Behaviour originates from a cognitive 

perspective, and serves as a purpose to understand the mechanisms of decision processes from 

a traditional perspective. These models and theories contribute to the empirical data in 

question, due to the traditional contextualisation of decision-making. The discussion and 

critique of the models as well as theories further provides rewarding supplementary 

argumentations for the implications of this research. On the basis of these assumptions, the 

models and theories give rise to a general discussion of the mechanisms of consumer 

decision-making similarly from a traditional point of perspective.  

1.5.2. COGNITIVE NEUROSCIENCE 

From a psychological view Kahneman’s (2011) dual decision processes of System 1 and 

System 2 provides arguments and discussions that contribute to another dimension of 

answering the research question. The view contributes due to its understanding of the 

potential alteration between rational and intuitive decision-making processes. From a 

biological perspective the reward system, and the components of wanting and liking proposed 

by Berridge (2009) serves as a deeper understanding of decision-making. The reward system 

performs directly as a function to answer the research question, and provides the underlying 

intrinsic mechanisms for decision-making. In the light of a psychophysical perspective the 

paradigm of asymmetries regarding approach and withdrawal tendencies proposed by 

Davidson et al., (1990) is assessed. This theory contributes to the empirical data as functional 

mapping of the underlying mechanisms of decision-making.  

 

The psychological, biological and psychophysical theories are all together supplementary and 

collectively discussing decision-making stemming from underlying mechanisms. 

Accordingly, they contribute to the argumentation of this thesis’ objective, and the highly 
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actuality of their academic relevance. Moreover, they greatly contribute the illumination and 

problematisation of neural mechanisms of decision processes and how existing knowledge of 

consumer behaviour can be informed. Hence, the investigation of the neural mechanisms of 

consumer decision processes, seeks to inform traditional theories of academic classifications 

within consumer behaviour and challenges the traditional thought of decision-making.  
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2.  TRADITIONAL CONSUMER BEHAVIOUR PERSPECTIVES 

The main objective of this chapter is to frame the theoretical foundation relating to the field of 

study in this thesis, which in return presents and acts as a baseline for an understanding and 

assessment of the problem statement. The main task following this, then, is to assess and 

discuss how consumers make decisions, and the underlying mechanisms thereof.  

 

Consequently, the assessment of theories is taken as a point of departure in a critical analysis 

of traditional theories engaging consumer decision processes. The assessment of such theories 

is based on economic perspectives and prevailing research methods within consumer 

decision-making as well as cognitive consumer decisions models. Specifically, this includes 

the work and theory behind The Consumer Decision Process Model and The Theory of 

Planned Behaviour. Accordingly, this chapter will focus on and discuss the decision-making 

processes from a broad perspective as means to analyse these related topics. 

2.1. AN ECONOMIC PERSPECTIVE 

From an economical perspective the consumer is characterised as a rational decision maker. 

The classical economic theory assumes that human decision-making involves rational 

maximisation of expected utility, in which the individual has a strong consistent sense of 

preference and choice over time. This entails the conception that humans possess unlimited 

knowledge, time, and information processing power over probabilities and consequences 

attached to the course of action (Blackwell, Miniard, and Engel, 2010). Consequently, in 

order to respond to this line of thought, purely theoretical constructs were derived as the 

foundation to understand and explain human behaviour, which in economic research is 

explained through observational and theoretical hypotheses (Kenning and Plassmann, 2008). 

 

The most prevalent theory within consumer decision-making from an economic perspective is 

the Expected Utility Theory. Expected Utility Theory proposes that consumers make choices 

founded on the expected outcomes of their decisions. According to Kahneman (2011) 

Expected Utility Theory is the logic of choice, based on elementary rules of rationality, which 

accordingly views the consumer from the perspective of the Economic Man.  
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However, the classic economic theories seem to have several shortcomings due to the 

reasoning that consumers are limited by their existing skills and habits, as they are limited by 

the extend of their knowledge. Thus, consumers operate in an imperfect world where 

maximisation of utility in terms of economic considerations is inadequate. Furthermore, a 

major limitation of existing economic theories is the idealistic and simplistic view of 

decision-making, in which specific choice processes are simply disregarded, contrary to the a 

full utility function of input and output. The main weakness of the classic theories, then, is the 

notion that the purely rational choice being the sole determent for consumer decision-making 

(Blackwell, Miniard, and Engel, 2010). 

 

Consumer decision-making often relies on accurate probabilities of judgments, which is 

directed as an accurate predictor of future outcomes and behaviour. A critical demand 

following this is that users are actually able to clearly, and consistently, reflect on their 

specific choices. However, recent research has indicated that even though the ability to make 

predictions is pivotal in numerous ways, humans are not very good at making them (Kardes, 

Cline, and Cronley, 2011). Kardes, Cline and Cronley (2011) further argue that this inability 

to make good choices mainly stems from the consumers’ wrongful utilisation of predictions 

heuristics. The consumers unknowingly use these heuristics to generate the predictions in the 

first place. Returning to the premise of classic theories of economics, that is, the sole reliance 

on the purely rational and deliberate choice as governing decision-making, this wrongful use 

of heuristics can be seen as further problematising the already debatable assumption of the 

consumer as the Economic Man. 

 

Acknowledging the shortcomings and limitations of the existing theory, the field of classical 

economics is either forced to further expand their existing theories, or accept a complement 

by the inclusion of new and novel findings form other fields of research. 

2.2. PREVAILING RESEARCH METHODS 

Research within consumer responses are generally founded in marketing research methods. 

The research has a strong focus on planning, collecting, analysing and interpreting data, all of 

which is relevant to consumer behaviour and related marketing exertions (Kardes, Cline, and 

Cronley, 2011). This section presents and discusses two prominent approaches to the study of 

consumer behaviour, namely the behavioural and interpretivist approach. 
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2.2.1. BEHAVIOURAL SCIENCE PERSPECTIVE 

In consumer research, behavioural science is the most dominant approach. The behavioural 

perspective relies on systematic, rigorous procedures to explain, control and predict behaviour 

(Kardes, Cline, and Cronley, 2011). The behavioural approach views consumers as largely 

rational, where the cause of behaviour is searched through focusing on static models of 

rationality and empirical research; and often in the form of quantitative research methods. 

This clearly emphasises and demonstrates that the behavioural approach is closely tied to and 

implicated with the economic theory.  

 

It is important to note, though, that the utilisation of behavioural research and the associated 

approach taken in this thesis differs from the behavioural research and approach as described 

by Kardes, Cline, and Cronley (2011). The fundamental distinction is the different choice of 

the initial premise. That is, traditionally the premise is the reliance on consumers as being 

largely rational individuals; whereas the standpoint taken by this thesis is that no such 

premise exists. Consumers are affected by a vast set of stimuli, be it external as well as 

internal, which in total and in various ways influence how we act and make choices. 

2.2.2. INTERPRETIVISM 

In the wake of postmodernism the interpretivist approach to consumer research is founded on 

the perspective of consumers as non-rational beings with a highly subjective reality. The 

interpretivist’s goal is to gather data, which in the end can be interpreted as the (perceived) 

reality. The interpretivist view in consumer research is often directed at consumption 

experience and understanding consumers from a societal point of view (Kardes, Cline, and 

Cronley, 2011). Interpretivists disregard the utilisation of quantitative approach, and often act 

in favour of qualitative methods. Hence, interpretive consumer research is build upon 

individual subjective experiences of a product or service, which serves as the scientific data 

and the reality is constructed through the researchers ability to interpret and communicate the 

subjects’ reality, respectively.  

 

Clearly, this approach can be, and has been, questioned due to the sole reliance on 

interpretation. Nevertheless, existing interpretivistic consumer research relies on in-depth 

interviews, focus groups and surveys, where obsolete and once prominent theories are 
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applied. The research of this kind is followed by a narrative analysis expressing buying 

behaviour through the stories of subjects, and attempting to understand the relationship 

between experiences and social frameworks (Kotler et al. 2010). 

 

In summary, the intepretivist and behavioural approach to research of consumer behaviour 

primarily understand consumers on an abstract level with inherent limitations regarding 

generalisation. The perspective of the modernist behavioural approach and the challenges that 

arises from postmodern interpretivism indicates a profound shift in how consumers are 

conceptualised and conceived. However, both approaches rely on conscious processes and the 

notion that reasoning is imperative as well as a prerequisite for the associated research 

approaches. However, for the matter of this thesis, such assumptions and prerequisites are 

disputed, and further serve as a means to elucidate and explicate the shortcomings in the 

existing approach to consumer research.   

2.2.3. CONSCIOUSNESS DETHRONED 

Responding to the subjective reasoning and cognitive approach to consumer behaviour 

research, as an articulate manner of expressing consumer decision-making, Chartrand et al., 

(2008) argues against that notion from the perspective of consumer psychology. 

 

Chartrand et al., (2005, 2008, 2011) challenges the traditional thought of consumer theories 

where mental functioning is required to be conscious. The notion of purely conscious 

processes is, as already mentioned, widely held in inteprevistic and behavioural research 

methods as well as by marketers. However, findings from research suggest and demonstrate 

that decision-making processes are rooted in unconscious processes. This notion is thus 

defeating traditional consumer views.  

 

Consumers are faced with these implications everyday. On an everyday basis consumers are 

directed at making many decisions, and participating in consumption related cognition, 

emotion and motivation. Nonetheless, these processes occur without consumers fully 

comprehending the role that unconscious processes play in affecting and leading their actual 

choices (Chartrand, 2005; Chartrand and Fitzsimons, 2011; Chartrand et al. 2008). An 

example of such unconscious processes could be seen as the wrongful use of choice heuristics 

in generating predictions as mentioned earlier. 
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Chartrand et al., (2008) further reasons that the unconscious processes that lead the consumer, 

is furthermore goal directed. Thus, representing a motivational key of guiding decision-

making. However, consumer research still relies on the cognitive expressions of goal pursuit, 

which is essentially founded in the conscious aspects. Nonetheless, this also captures the 

importance of the variance in consumers’ ability to express such goals. Interestingly, 

Chartrand et al., (2008) hence argues that the traditional and cognitive view of consumers is 

challenged by the research of unconscious goal pursuit, which functions with no intervention 

of conscious elements. From a traditional point of view unconscious goals appear paradoxical 

due to the conscious and intentional definition of such (Plassmann, Ramsøy, and 

Milosavljevic, 2012; Chartrand et al. 2008). 

 

Existing accounts of economic theories are created on the assumption that the black box of the 

brain never would be revealed (Hubert and Kenning, 2008; Kotler et al. 2008). The original 

reasoning was ascribable to the non-existing and inaccurate measurement of feelings. Without 

a profound knowledge of feelings in relation to consumer behaviour, feelings were simply left 

out of theory construction (Camerer and Loewenstein, 2003).  

2.3. COGNITIVE MODELS OF CONSUMER BEHAVIOUR  

A considerable amount of literature has been published on consumer behaviour, in relation to 

how consumers make decisions. The literature introduces two major cognitive models of 

consumer behaviour, both of which have been taken into consideration as the foundation of 

existing theory attempting to explain the mechanisms of consumer behaviour. The cognitive 

models of consumer behaviour are delineated as either being analytical or prescriptive in 

nature, respectively. 

2.3.1. THE CONSUMER DECISION PROCESS MODEL 

The most cited model of consumer decision processes in the traditional consumer behaviour 

literature is the Consumer Decision Process Model (CDPM). Since first published in 1968 it 

has regularly been updated for several redesigns (Blackwell, Miniard, and Engel, 2010). The 

Consumer Decision Process Model depicts the mechanisms that occur within consumer 

decision-making. This includes the internal as well as external influences, which guides and 
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affects how consumers think, evaluate and act (Blackwell, Miniard, and Engel, 2010). The act 

is particularly prominent to this thesis, due to the representation of actual decision-making, 

however, with a strong emphasis on a cognitive and reasoned perspective.  

 

The model is divided into five parts: 1) problem recognition, 2) information search, 3) 

evaluation of alternatives, 4) purchase decision, and lastly 5) post-purchase evaluation, all of 

which are depicted in Figure 3. 

 

 
Figure 3: Consumer Decision Process Model (Blackwell, Miniard, and Engel, 2010) 

 

The phase of problem recognition represents the divergence of the current situation and the 

desired situation, hence, what the consumer already has and what the consumer wants. This 

phase accordingly considers to be dominated by mental processes, where the consumer is 

faced with a current situation and a (future) desired situation. The mental processes are 

arguably referring to the cognitive, subjective and rational process, which does not comply 

with implicit expression thereof.  

 

The problem recognition phase is followed by a motivation to act that leads to the phase of 

information search that considers both internal and external influences, followed by 

evaluation of alternatives. The process of information and evaluation of alternatives act as the 

foundation of consumers’ final decision. Moreover, the purchase decision phase is the actual 

choice to purchase or not. That is, the intention or predispositions to purchase both indicate a 

high level of cognitive effort and process.  

 

Lastly, the post-purchase evaluation gives the opportunity to relate and compare perceptions 

with expectations of the product. Here, the consumer considers the purchase, and how they 

subjectively feel about the product, which accounts for the mental processes responding to 

cognitive and rational considerations.  
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Consequently, the five-stage decision process illustrates that the decision to purchase starts 

before the actual purchase, due to the elements of recognising a problem, search for 

information and the evaluation of alternative. Moreover, the final and complete purchase is 

prolonged by the actual consequences afterwards (Blackwell, Miniard, and Engel, 2010; 

Solomon et al., 2009). Accordingly, these stages are highly complicated in nature, and require 

very particular methods of dependable analysis.      

2.3.2. CRITICISMS RELATED TO CDPM 

One of the key criticisms of the Consumer Decision Process Model is the rational perspective 

of decision-making, which characterises the consumer as calm and careful information 

seekers as well as weighing alternatives following a satisfactory decision. This point to the 

notion that consumers have limited time and skills operating in an imperfect world, that is, 

presuming an idealistic and simplistic worldview (Camerer and Loewenstein, 2003). It is 

further argued that there are great difficulties in assuming that consumers continually possess 

the capability to act rationally and deliberately. This is evident due to the fact that these 

processes are often very time consuming. Additionally, to support the consumers’ 

capabilities, the complexity of the model seems to require a rather high cognitive effort of the 

consumer. The cognitive effort requires that the consumer is directly involved with the 

purchase, and is willing or ready to go though every step of the model.  

 

One additional drawback of the hierarchical process of decision-making is the complex path 

to the actual purchase decision. As a consequence, consumers have difficulties shifting from 

one phase to another, or to simply go through another sequence than the model presents. It is 

argued that the hierarchical process is rather inflexible as the consumers’ decision to purchase 

is evidently decided upon mainly relying on existing complex individual circumstances rather 

than on a generalised behaviour (Solomon et al., 2009; Camerer and Loewenstein, 2003) 

 

Arguably, the simplistic and logical process followed by the lack of flexibility in which the 

Consumer Decision Process Model is presented still produce an effective analysis of the 

consumer decision process compared to other consumer decision models. Nevertheless, a 

strong emphasis on cognitive experiences can, nevertheless, be a hindrance for its true 

relevance. Bargh (2002) argues that automatic cognitive processes are affected by 

unconscious influences, which refers to the term, as used and mentioned earlier, dethroned 
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consciousness. For instance, utilisation of choice heuristics is not a deliberate choice, 

however, relatively impulsive and cognitively dependent on unconscious influences (Bargh, 

2002; Chartrand and Fitzsimons, 2011). 

 

In spite of the critique, The Consumer Decision Process model is commonly used as a 

framework for discussing processes related to the mechanisms of consumer decision 

processes. This notion particularly demonstrates that there is a disparity between current 

research of consumer behaviour and existing theories.   

2.3.3. THE THEORY OF PLANNED BEHAVIOUR 

Another theory that has gained considerable attention in the consumer behaviour literature is 

the Theory of Planned Behaviour (TPB) by Ajzen (1991). The theory originally stems from 

the field of social phycology, and has been widely used to predict intentions that lead to actual 

behaviour. The theory is based on the assumption that behaviour is directly affected by 

rational and conscious intentions, which on the contrary is influenced by the beliefs of ones 

ability to control possibilities and values. Is has furthermore been utilised to predict and 

generally understand behaviour as well as the outcomes thereof, in which individuals have 

incomplete volitional control (De Pelsmacker, Geuens, and Van Den Bergh, 2010). Figure 4 

depicts the interconnection between the 8 aspects comprising the model. The figure illustrates 

1) behavioural beliefs, 2) normative beliefs, 3) control beliefs, 4) attitude toward behaviour, 

5) subjective norm, 6) perceived behavioural control, 7) behavioural intention and 8) 

behaviour. 

 

 
Figure 4: The Theory of Planned Behaviour (Ajzen, 1991) 

 

According to Ajzen (1991) behaviour is equal to behavioural intention, which originates from 

a combination of the subjective norms related to the behaviour, and the consumer’s attitude 
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toward purchasing. The behavioural intention indicates individuals’ willingness to try or how 

much an effort they are willing to exert, in order to perform a behaviour.  

 

Specifically, subjective norm refers to the normative beliefs concerning expectations of other 

people. This includes accounts for the thoughts of others toward certain behaviour and is 

considered as a subsequent predictor of behavioural intention (Ajzen, 1991). The attitude 

towards behaviour refers to the either positive or negative expressive evaluation of such. The 

attitude formed is suggested to have a direct effect on the behavioural intention, which is also 

linked to subjective norm and perceived behavioural control (Ajzen, 1991).   

 

Perceived behavioural control refers to the presence of factors that may advance or hinder 

performance of the behaviour. Moreover, the degree in which an individual feels that 

performance or non-performance of the certain behaviour is under volitional control, thus, an 

actual wilful and conscious control over the behaviour (Ajzen, 1991). 

 

Accordingly, behavioural beliefs generate a favourable or unfavourable attitude toward the 

behaviour; normative beliefs involve perceived social pressure or subjective norms; and 

control beliefs implicate perceived ease or difficulty of performing the behaviour, which 

induces perceived behavioural control (De Pelsmacker, Geuens, and Van Den Bergh, 2010). 

Conclusively, the three distinctive beliefs in unison eventually form a behavioural intention, 

which in return predict the behaviour (Ajzen, 1991).  

2.3.4. CRITICISMS RELATED TO TBP 

A crucial condition in the success of the model is the ability to predict behaviour, and the 

degree of individual control over the act in question. This again leads back to the discussion 

related to the reliance on conscious versus unconscious processes. This suggests that the 

model is intrinsically tied to conscious processes, and seems to disregard the unconscious 

processes. Conversely, this stands in sharp contrast to unconscious frameworks suggested by 

Bargh (2002), Chartrand et al., (2008) and Chartrand and Fitzsimons (2011). Thus, it is 

questioned whether The Theory of Planned Behaviour can serve as a dependable use of 

measure; when the theory is primarily build upon individuals’ ability to explicitly report their 

behavioural motivation.  
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The Theory of Planned Behaviour presents a seemingly simplistic view of informational and 

motivational influences on behaviour. However, difficulties arise when assessing accurate 

measures of attributes that form a specific attitude. Due to complex structures of consumer 

behaviour, which respond to conscious as well as unconscious influences, it is argued that the 

simplistic take on the concept of behaviour is rather challenged. The Theory of Planned 

Behaviour merely rely on the cognitive and conscious processing of the consumer prior to 

purchase of a given product. As part of this the theory seem to disregard influences that stem 

from emotional considerations, impulsive as well as habit formations and inhibitory learning, 

that is, a constant and ever changing process of valuation of thoughts.  

 

It is consequently argued that The Theory of Planned Behaviour fails to incorporate emotions, 

non-cognitive and irrational variables of human behaviour. Solomon et al., (2009) further 

points out that behaviour can be directed from affective responses, also referred to as the 

affect referral. However, one of the limitations with Solomon’s explanation is that it does not 

respond to the contextualisation of for instance clothes shopping, in which purchases are 

highly bound to hedonic impulses and affective evaluation of such.  

  

Finally, it is questioned how measurement of attitude correspond to the actual behaviour, 

theoretically predicted. For instance, the acknowledgement of an individual’s attitude towards 

sport cars cannot be considered to be a predictor of future purchase of a Porsche (Solomon et 

al. 2009). The Theory of Planned Behaviour is, nonetheless, also commonly used for 

predicting consumer behaviour. However, it is argued that the highly complicated 

interpretation of the element, and yet simple structure can be a hindrance using it as the sole 

theory of behaviour.      

2.4. THEORETICAL SUMMARY OF CONSUMER BEHAVIOUR PERSPECTIVES 

The review and discussion of the prevailing research within consumer decision-making, 

economic views and cognitive consumer decision models, undertaken in this chapter, have 

identified several the key mechanisms that lead to behaviour. 

 

The interpretivist approach to consumer research addresses consumer decision-making as 

subjective and cognitive in its reasoning, and from a qualitative perspective. Whereas the 

behavioural approach to consumer decision research designates consumers as rational 
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decision makers through a quantitative perspective (Kardes et al. 2011). Hence, the 

preliminary consumer research relies on deliberate reasoning and conscious processes. 

 

The Consumer Decision Process Model gives a simplistic and effective analysis of the 

consumer decision process compared to other consumer decision models (Blackwell, Miniard, 

and Engel, 2010). However, its strong emphasis on cognitive experiences can, nevertheless, 

be a hindrance for its true relevance. Furthermore, The Theory of Planned Behaviour strongly 

rely on the cognitive and conscious processing of the consumer prior to purchase of a given 

product (Ajzen, 1991), and seem disregard influences that stem from emotional and 

unconscious considerations as well as habit formations. 

 

Chartrand et al., (2008), conversely, opposes these views arguing that unconscious and 

objective processes are paramount when examining consumer decision-making. Additionally, 

economic and cognitive decision-making models are idealized compared to how humans 

make decisions in real life situations, as the actual decision-making process is highly complex 

in nature. 

 

In conclusion the findings within traditional approaches of consumer decision processes are 

viewed upon with scepticism, due to the simplistic and idealistic doctrine of purely rational 

and conscious choice as the foundation of decision-making. In response to this line of thought 

Chartrand et al., (2005, 2008, 2011), have pointed out and raised the importance of the 

complex nature of decision-making. Accordingly, consumer behaviour has coincided with the 

conceptualisation and shift in how consumers are perceived. Hence, the modernistic approach 

that follows objectivity is challenged by postmodern perspectives, which evolve around 

seeking a greater understanding of emotions and meanings of consumer behaviour.  

 

An important part of this is the paramount role that unconscious processes plays. In the wake 

of these new findings cognitive neuroscience has become a prominent and highly relevant 

field of research in the attempt to fully understand decision-making. Considering the degree 

of unexplained variance in the research of consumer behaviour and the decision-making 

processes, and then acknowledging the human biological, psychological and psychophysical 

approaches in unison, one might be able to help explain this variance.   
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3.  COGNITIVE NEUROSCIENCE 

The previous chapter presented consumer behaviour and decision processes from a traditional 

point of view. The existing theories of consumer behaviour are not able to explain the 

divergence between a rationalised and subjective prediction of behaviour and actual choice. 

Here, the knowledge stemming from cognitive neuroscience, can not only bring in new 

approaches into the field of consumer behaviour, but, also contribute to a better understanding 

the aspects of decision-making processes (Hubert and Kenning, 2008; Kenning and 

Plassmann, 2008). Decision-making is far more complex than previously conceptualised and 

understood, as the emotional aspects seem to dominate reason, and thus depose prior 

assumptions of consumers as purely rational decision makers. This chapter meets this, 

somewhat, inadequate view of decision-making by introducing the field of cognitive 

neuroscience, and its related findings, as one way to address and complement the traditional 

view. 

 

Several studies have already addressed neuroscience in a combination with commercial 

related issues, that is, from branding, advertising and consumers buying behaviours, 

respectively. These studies have been forerunners of improving the understanding of 

consumer behaviour, through the establishment of preliminary exposures of neural 

mechanisms in relation to consumer behaviour and the complex construction thereof. Among 

these studies, frontrunners such as Knutson et al., (2007) as well as Plassmann, O’Doherty 

and Rangel (2007) have demonstrated confirmatory evidence of combing cognitive 

neuroscience with a greater understanding of behaviour. Based on their initial and 

fundamental research in the combined field of consumer neuroscience, then this thesis seeks 

further understanding and answers related to this inspiring field.    

 

The first section sets off with an overview of the brain and how to measure brain activity. 

Moreover, the section further defines the concept of emotions. Afterwards the section then 

further presents and discusses mechanisms related to processes stemming from psychological, 

biological and psychophysical approaches. The frameworks consist of the two systems theory, 

which entail the concepts of System 1 and System 2 (Kahneman, 2003); the concept of 

reward, and the connection with its components of liking and wanting (Berridge, Robinson, 

and Aldridge, 2009); and a discussion of the concept of asymmetries associated with 

approach and withdrawal tendencies (Davidson et al. 1990).  
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3.1. THE BRAIN 

The neural pathways are the foundation of the entire objective of this thesis, and thus serve as 

a basis of the understanding the underlying neural mechanisms. However, only the neural 

mechanisms, which are the most significant in the relation to the forthcoming experiment and 

analysis, are presented.      

 

The visual process is the initial activated mechanism in the path of decision-making. For 

instance, when a consumer is presented with a product, the visual information is the first to 

apply. There are several prominent brains systems, which are all involved in decision-making 

processes through the visual information. Two of these are the cortical routes of incoming 

information processing. The two routes are, firstly, the dorsal visual pathway, and secondly, 

the ventral visual pathway, both stemming from the visual cortex in the occipital lobe as 

depicted in Figure 5 (Plassmann, Ramsøy, and Milosavljevic, 2012). 

 

 
Figure 5: Lateral view of the brain 

 

The dorsal visual pathway is involved with the spatial utilisation of attention, also referred to 

as the identification of ‘where and how’. The deployment of attention continues through the 

posterior parietal cortex, and directly to the dorsolateral prefrontal cortex (DLPFC) 

(Plassmann, Ramsøy, and Milosavljevic, 2012), also illustrated in Figure 5. The ventral visual 
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pathway has the ability to recognise objects, which is also referred to as the identification of 

‘what’ (Plassmann, Ramsøy, and Milosavljevic, 2012). The recognition is followed by the 

connection to the inferotemporal cortex, and further to the ventrolateral PFC (VLPFC), 

similarly depicted in Figure 5. 

 

Most significant to this thesis is the illustration of the entire PFC. As seen in Figure 5 the PFC 

is located on the frontal lobe. As illustrated the prefrontal cortex’s main sub regions are the 

dorsolateral prefrontal cortex (DLPFC), the anterior prefrontal cortex (APFC) and the 

ventrolateral prefrontal cortex (VLPFC). 

 

Additionally, Figure 6 illustrates the ventromedial PFC (vmPFC) and the medial orbitofrontal 

cortex (mOFC). The orbifrontal regions are essential in the assignment of affective value to 

stimuli, and are directly involved in and related to emotions. Furthermore, specific areas of 

the PFC function as regulators of emotional impulses such as the anterior cingulate cortex 

(ACC), and the orbifrontal cortex, which respond to that of having emotions (Baars and Gage, 

2010). PFC regions are also responsible for higher-order reasoning of emotional experiences 

and behaviour, thus, essential for planning, inhibition and social behaviour. Moreover, the 

PFC stores the representations of goals, and the resources to achieve them (Davidson, 2004). 

 

 
Figure 6: Medial view of the brain 

Davidson et al., (1990) proposed that EEG asymmetries governed brain activation systems, 

which moderate characteristic of tendencies towards approach and withdraw from stimuli 
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This includes the mediation of underlying motivational tendencies of emotional responses. 

However, research has show difficulties and sporadic analysis of lateralisation discerning 

accurate hemispheric effects for observed asymmetries. Thus, little is still known of the 

underlying mechanisms of asymmetries (Coan and Allen, 2004). Nevertheless, propositions 

of detailed laterality effects of asymmetries are essential in understanding the nature of 

behaviour and emotional responds. The framework of approach and withdrawal tendencies 

proposed by Davidson et al., (1990) is further elaborated in the section related to the 

psychophysical approach. 

 

Before moving on to the concept of emotions the following section briefly presents methods 

and technologies utilised to measure brain activity.  

3.2. MEASURING BRAIN ACTIVITY 

According to Kable (2011) 70% of the empirical studies related to neuroscience are based on 

the use of functional Magnetic Resonance Imaging (fMRI), making it the most recognised 

and acknowledged technique. However, there are several other brain measurement 

techniques1 and this section will, accordingly, elaborate on both fMRI and EEG.  

3.2.1. FMRI 

The traditional fMRI method, the so-called Blood-Oxygenation Level-Dependent method, 

assesses the regional levels of blood oxygenation in the brain, which is a good estimate of 

energy consumption of the activated brain. It is considered to be very good at capturing 

spatial resolution (less than a cubic centimetre), however, still relatively poor related to the 

temporal resolution, with a response time of up to 6 seconds (Baars and Gage, 2010). The 

technique of fMRI is characterised to be very time consuming, high in complexity and very 

expensive to conduct.  

 

Especially, severe disadvantages are represented in the non-naturalistic settings required, and 

the fact that the fMRI scanner are subject to an abundant amount of noise, which are unrelated 

to actual cognition. Due to the interruption of the time resolution and the reliance on heavy 

hardware, fMRI has inherent limitations for marketing research purposes, which makes it 

                                                
1 Appendix 1: Overview over predominant brain measuring techniques. 
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impossible to capture and test brain activity in real-time and real situations. However, fMRI is 

very suitable in medical and scientific practices (Kahneman, 2002). 

3.2.2. EEG 

Electroencephalography (EEG) is a neurophysiological measurement and is able to capture 

brain activity in a millisecond. The brain activity is either recorded through the scalp or, in the 

case of patients undergoing surgery, at the surface of the cortex, by capturing the electrical 

field. The common amplitudes are connected to frequency bands of mental states. This 

includes delta waves which is characterised by deep and unconscious sleep, theta waves 

depict calmness, alpha waves show relaxation, beta waves are associated with wakefulness, 

and last gamma waves gamma waves are associated with the active exchange of information, 

which is typically observed in conscious waking state 2 (Baars and Gage, 2010; Zurawicki, 

2010).  

 

The main advantages of EEG are the relatively low cost procedure and the low complexity 

compared to fMRI. Portable EEG devices, such as Emotiv EPOC EEG system, further give 

the opportunity to test and collect brain activity data in naturalistic settings. These advantages 

make EEG technology interesting in consumer behaviour purposes. This is mainly due to the 

fact that the application facilitates insights into significant reflections of consumers’ 

emotional engagement, such as attention, comprehension, memorisation, motivation, planning 

and reward stimulation (Baars and Gage, 2010; Zurawicki, 2010). Correspondingly, the 

technique utilised in this thesis rely on the Emotiv EPOC EEG system, as presented later. 

 

The application of EEG has a long history in market research. For instance, EEG has been 

applied to commercial aspects of consumer reactions and the assessment of marketing stimuli 

(Swartz and Goldensohn, 1998), in TV commercials (Rothschild et al. 1986), prediction of 

memory in TV commercials (Rothschild and Hyun, 1990), and studies of testing marketing 

communication effectiveness (Ohme, Matukin, and Szczurko, 2010; Ohme, Reykowska, 

Wiener, and Choromanska, 2010). Consequently, accomplishments in commercial EEG 

research have extended the knowledge of consumer behaviour from a new and different 

perspective.  

                                                
2 Appendix 6: Description of EEG Frequencies   
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Accordingly, it is argued that the benefits of applying neuroimaging techniques, such as EEG, 

to the field of consumer decision-making, strongly highlights the anatomically functions, that 

is, the mechanisms of the underlying processes of choice. However, it is important to note 

that the neuroscientific methods rely on the assumption that there is a relationship of 

systematic character between behaviour, brain engagement and psychological functions 

(Baars and Gage, 2010).  

3.3. DEFINING EMOTIONS 

Emotions have previously been extensively defined. However, this has been done with no 

clear conceptualisation of the relation of future-oriented emotions and their role in motivating 

goal-directed behaviour and decision-making (Baumgartner, Pieters, and Bagozzi, 2008). 

There is an important distinction between emotion and feelings. Feelings are an organism’s 

experience of being in a certain emotional state, which importantly requires awareness (Baars 

and Gage, 2010). Thus, feelings are characterised as the subjective experience of value, which 

is triggered by the underlying emotional state. Accordingly, this understanding of the concept 

of feelings could then be directed at the previous understanding and premise of traditional 

perspectives on consumer decision-making.   

As evolution unfolded, emotions are the remains of early survival mechanisms, which are the 

basic guidance for behaviour. Emotions are difficult to fully and precisely characterise as a 

consequence of individual and idiosyncratic human experiences. Nevertheless, emotions can 

remain imperceptible, while still having a crucial affect on behaviour. Thus, emotions are 

predictably unconscious, which corresponds with physiological responses of our body, and 

may further respond in specific actions to confront the emotion given its specific nature and 

meaning (Cacioppo, 2004). These reactions are manifested in autonomous responses in the 

nervous system, behavioural responses and glandular responses. Autonomous responses are 

commonly changes in blood pressure and increased heart rate; behavioural responses are 

generally freezing, withdrawal or approach; glandular responses are commonly general 

sweating and hormonal reactions (Baars and Gage, 2010; Hansen and Christensen, 2007).  

 

Regarding positive or negative stimuli, which are incidental with behavioural tendencies of 

either approach or avoidance, Bechara and Damasio (2005) argue that the somatic state, 

which is connected to past emotional experiences, can predict and recognize patterns and 

calculate possibilities. These predictors can be either positive or negative. Bechara and 
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Damasio (2005) refer to the stimuli responses enacted in a body, involving physiological 

alterations, as being a somatic marker. These alterations can, on the one hand, be difficult to 

perceive, and on the other hand, be obvious to an observer (Baars and Gage, 2010).  

 

Essentially, emotions have a great impact on human decision-making, ascribable to valuable 

or explicit knowledge for making decisions. Nonetheless, rational choices are governed by the 

emotional nature, regardless of being useful or disruptive in the reasoning of choice. 

Moreover, in relation to the objective of this thesis, the main focus is put on the difficulties to 

perceive physiological alterations of emotions. That is, the intrinsic and unconscious 

processes that is argued to affect decision-making. 

3.4.  DECISION PROCESSES - MARKERS AND INFLUENCES 

Emotional processes in present research of cognitive neuroscience create the foundation of a 

new paradigm. This new paradigm points to emotional processes as supporting and guiding 

rational decision-making rather than interfering with it. Hence, findings from cognitive 

neuroscience suggests that emotions are unconscious are paramount in the role of decision-

making. With this in mind, this section features three perspectives of markers and influences 

through psychological, biological and psychophysical approaches. Michael Kahneman (2003) 

denotes the psychological approach, Kent Berridge (2009) expresses the biological approach, 

and lastly, Richard Davidson et al., (1990) refer to the psychophysical approach. 

3.4.1. TWO SYSTEM THEORY 

The idea that our mind is divided into two distinct functions has antecedents in the economic 

literature and economic psychology literature (Stanovich and West, 2000). In particular, 

Daniel Kahneman (2002) proposed a dual decision-making process, which consists of System 

1 and System 2.  

 

System 1 refers to decisions relying on the intuitive and the associated processes, which are 

fast, automatic and effortless. It works effortlessly based on feelings and the impressions that 

are associated with the main sources of explicit beliefs and deliberate choice of System 2. 

Nevertheless, they are difficult to control or modify with no need for consciousness, and no 

need for explicit verbal representation (Kahneman, 2011). System 1 reflects habit formation, 
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and spontaneously occurs with low processing or energy. It generates impressions of 

attributes and objects of perception as well as thought (Kahneman, 2002, 2011). 

Correspondingly, System 1 demonstrates a sharp reference to the implications of unconscious 

effects on decision-making demonstrated, and argued in the previous chapter of traditional 

consumer behaviour (Bargh, 2002; Chartrand, 2005; Chartrand and Fitzsimons, 2011; 

Chartrand et al. 2008). 

 

System 2 refers to decisions relying on the reasoning that the processes of decisions are slow, 

effortful, deliberately controlled and skilful as well as consciously monitored. The processes 

are associated with the subjective experience, explicit choice and concentration. However, the 

involvement of reasoning does not essentially respond to that of making rational decisions, 

but are only relatively flexible and rule governed. System 2 further reflects explicit and 

internal judgments, both of which are involved whether the judgment originates from the 

deliberate reasoning or in mere impressions (Kahneman, 2002, 2011). Accordingly, it is 

argued in relation to this thesis that the traditional theories of consumer behaviour are a 

continuation hereof. 

 

System 1 is unceasingly generating suggestions for System 2 based on impressions, intuitions, 

intentions and feelings. If System 2 recognizes the suggestions, intuitions and impressions 

form beliefs in which impulses generate voluntary actions. System 2 also contributes to 

System 1 in situations of detailed and specific processing of problem solving (Kahneman, 

2011). Interestingly, this notion clarifies and strengthens the previous stated deliberations of 

the intrinsic and unconscious effects on choice, which disputes traditional perspectives of 

consumer decision-making.  

 

The framework by Kahneman (2002) further suggests a novel combination of psychophysics, 

economics and neuroscience, which acknowledges the possibility of divergence, and perhaps 

a necessary and important divergence, between emotional decision-making and rational 

economic decision-making (Kahneman, 2011).    

3.4.2. THE REWARD SYSTEM 

Baars and Gage (2010) distinguish between the fear system and reward system in relation to 

emotions, which can be delineated as negative and positive emotions, respectively. Firstly, the 
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fear system has the behaviour of avoidance associated with injury and pain, and driven by fear 

and aversion. The feelings associated with negative emotions are anxiety, fear and sadness 

(Baars and Gage, 2010). Secondly, the reward system has a positive behaviour of willingness 

to approach. The feelings associated with positive emotions are anticipation, enjoyment and 

happiness. 

 

The process of reward is generally divided into two components, specifically, wanting and 

liking. The wanting component makes reward attractive and wanted, and triggers approach 

and pursuit of rewards. The component of liking involves and is connected to the feeling of 

pleasure (Berridge, Robinson and Aldridge, 2009). Liking and wanting are disregarded in the 

existing literature of consumer behaviour, in the light of neural mechanisms, and is solely 

expressed from a cognitive point of consideration. The following sections elaborate upon the 

two components of the reward system for a deeper understanding of decision-making from a 

biological point of view. First the component of liking is addressed then that of wanting. 

 

Liking is tied to feelings, however, it is very important to differentiate between the subjective 

experience of feelings of conscious pleasure, and the intrinsic, unconscious and objective 

process of liking (Baars and Gage, 2010). The reactions of core linking translate into 

conscious feelings followed by the cognitive brain activation that cause subjective awareness. 

Thus, the importance of core liking is seen as the unconscious processes of affect (Berridge 

and Kringelbach, 2008; Berridge and Robinson, 2003; Berridge et al. 2009; Berridge and 

Winkielman, 2003). Hence, core liking influence behaviour, without the momentarily 

subjective awareness and affective reaction. In relation to the confines of traditional consumer 

behaviour it is, as part of this thesis, argued that liking follows the subjective expression of 

feelings, which reflects cognitive brain mechanisms converting implicit and visceral emotions 

to conscious experiences.    

 

Wanting is characterized by the motivation for reward. In traditional theories of consumer 

behaviour wanting is characterised as the general sense of wanting with conscious and 

subjective pleasure. From a biological point of view Berridge, Robinson, and Aldridge (2009) 

suggests that wanting is further characterised as an incentive salience besides the traditional 

conscious aspect. Incentive salience is distinctively compared to cognitive forms of wanting, 

due to the motivational reward, which follows liking and influence behaviour towards actual 

incentives (Berridge and Kringelbach, 2008). Hence, incentive salience does not require clear 
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cognition of what is wanted, and the conscious feeling of wanting, does not need to be 

experienced. Incentive salience is essentially important, due to the course of action founded 

on visceral desires, which are also represented in one’s daily life. Moreover, incentive 

salience is further triggered by cues, which is momentary peaks of intense motivation to 

obtain a reward. The cases of cue triggered wanting considers shapes, smells and sounds as 

attractive as well as attention captivating incentives (Berridge and Aldridge, 2006; Berridge, 

Robinson, and Aldridge, 2009). Incentive salience and wanting can in combination lead to 

irrational wanting, where a struggle between the subcortical neural responses and the more 

cognitive desire break out. Thus, a want, that is not cognitively wanted, however, a want 

initiated by the incentive salience (Berridge and Winkielman, 2003). This struggle is clearly 

directed at several addictions and compulsive desires.  

3.4.3. FRONTAL ASYMMETRY PARADIGM 

Richard Davidson et al., (1990) have contributed to the literature on EEG asymmetries in the 

PFC associated with approach and withdrawal related emotions. They have further proposed a 

model related to research in EEG asymmetry during emotional states. They claim, that the 

asymmetries in the PFC are abundant and involved in the characteristics of tendencies that 

respond to emotional stimuli. This can further be treated as an emotional intensity marker 

(Ohme, Reykowska, Wiener, and Choromanska, 2010). 

 

Whether to approach or avoid is the fundamental psychological decision an organism makes 

in relation to its environment. A considerable amount of literature has already presented 

strong evidence of lateralisation and the utility of emotions. That is, the left PFC is 

predominantly involved in approach tendencies and the right PFC is predominantly involved 

in withdrawal tendencies (Allen, Coan, and Nazarian, 2004; Davidson et al. 1990; Davidson, 

2004; Harmon-Jones, Gable, and Peterson, 2010).  

 

Davidson et al., (1990) suggests that human behaviour is organised by two predominant 

motivational systems. The left sided Prefrontal Cortex regions primarily involve behaviour 

associated with approach tendencies and appetitive goals, hence dominant for processing 

positive emotions. Therefore, positive emotions are generated in the context of enthusiasm 

and moving towards a desired goal. In contrast, the right-sided PFC regions implicate 

behaviour associated with maintenance of goals that require behavioural inhibition and 
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withdrawal tendencies. This includes being dominant for processing negative emotions, 

which involve both fear and disgust (Davidson et al. 1990).  

 

Plassmann, O’Doherty and Rangel (2007) support the view of Davidson. They argue that 

representation of reward and punishment is depicted in the left and right orbitalfrontal cortex. 

Hence, the approach and withdrawal related emotions are corresponding with the punishment 

and reward contingencies. The left orbitalfrontal cortex is particularly responsive to rewards, 

whereas the right-sided orbifrontal cortex is predominantly receptive to punishment. 

 

Harmon-Jones, Gable, and Peterson (2010) have further argued that the tendencies of 

approach and withdrawal are associated with both motivational and valence components. 

Valence of asymmetry is identified as high levels of relatively left frontal activity associated 

with expression and experience related to positive emotions; and right frontal activity 

associated with experience and expression of negative emotions (Davidson, 2004; Harmon-

Jones, Gable, and Peterson, 2010). However, Harmon-Jones, Gable, and Peterson (2010) 

propose that while positive emotions are usually associated with motivation of approach, and 

negative emotions usually associates with withdraw, there is exceptions related to anger. 

Correspondingly, that anger is the negative valence of emotions, which is related relatively to 

the left frontal activity, due to the association with approach motivation (Cacioppo, 2004; 

Harmon-Jones, Gable, and Peterson, 2010).  

3.5.  IMPLICATIONS  

An important implication of the work by Kahneman (2003), and the extension of his work 

into the works by Berridge (2009) and Davidson (1990), is that consumer choice should be 

treated as two parallel systems. The term parallel implies that processes are either automatic 

or controlled, which is often labelled as conscious and unconscious. The notion of withdrawal 

and approach as well as wanting and liking are similarly connected to the term parallel. 

Consumers’ rationalised prediction and self-reports about their reasons for choosing a 

product, their experience of a product, and their future purchasing plans (System 2) should 

not be taken as the only index of consumer psychology. This is mainly due to the fact that 

unconscious emotional responses, covert motives, cognitive resources and limitations, 

personality and mood (System 1) may all affect such choices. Therefore, responding to that 

notion, neurophysiological measures are the objective supplement to the subjective and 
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explicit data. Combining both the objective and subjective enables the representation of both 

conscious and unconscious consumer reactions.  

 

Furthermore, corresponding to reward contingencies as discussed in relation to liking and 

wanting, System 1 expresses the immediate reward, whereas System 2 represents a delayed 

reward. The cognitive system follows rational explanation, and the affective system follows 

immediate gratification of reward, which in return disregards the optimal decision, and a 

potential complication arises. 

 

A further interesting point to discuss is the assertions related to System 2, which follow 

conscious deliberation and resistance to external demands. This is argued to be a 

manifestation that allows the exercise of free will. Libet (2004) and Soon et al., (2008) 

support this view by suggesting that conscious behaviour is relatively slower compared to 

unconscious processes. The unconscious processes of the neural mechanisms relate to actual 

behaviour, and thus challenge the conception of free will as well as the conscious 

considerations thereof (Zurawicki, 2010). The interesting and important issue here, is the 

discussion of which aspect rules other aspects? Does the conscious processes rule the 

unconscious ones, or do the processes function in reversed order, so that unconscious 

processes rule the conscious ones? Such philosophical questions are highly relevant in 

relation to fully understanding the multiple dimensions of consumer decision-making (Soon et 

al., (2008).  

 

Acknowledging the challenge between dual processes also raises issues in relation to 

traditional methods in marketing and consumer methods, including surveys, interviews, focus 

groups and the process of relying on first-person narratives and constructed meanings. The 

methods obviously fail to tap into the second half of consumer psychology, that is, the 

mechanisms of choice that operates on heuristics and unconscious emotions. These emotions 

are only rarely are available to consumers’ consciousness. Furthermore, preliminary research 

in frontal EEG asymmetry has been examined in relation to self-report measures as 

constructed meanings. However, Davidson (2004) questions this approach, due to the fact that 

the level of information does no contribute in regard to the prefrontal mechanism. Self-reports 

are discussed to be uninformative as the processes affected by prefrontal functions are 

unconscious and in line with the previously addressed criticism. Hence, self-report measures 

are ultimately vague in a neutrally inspired theory.  
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The problem of self-reports is furthermore reflected in the work related to the concepts of 

wanting and liking. The two concepts, and the separation thereof, impart several implications 

in relation to the theory of consumer behaviour (Berridge and Winkielman, 2003). 

Specifically, consumers do not always know what they like, and associating buying with 

liking is thus irreconcilable.  

 

A main point to stress here is, once again, the paramount importance the unconscious 

processes play in fully understanding the governing mechanisms of decision-making. This is 

not do state, that the conscious processes are irrelevant and unimportant, but merely that the 

two duelling processes should be considered in unison. Equally important, that focusing 

solely on one of the two is insufficient and unrewarding. Nevertheless, from a commercial 

perspective it has been claimed that reward related regions have a predictive effect on 

decisions. However, truly prospective effects have still been deficient. The question is 

whether it is possible to prove validity to these claims. Arguably, the psychological, 

biological and psychophysical approaches make a promise for a greater understanding of 

prediction of consumer behaviour. A central part in this promise is that deciphering neural 

mechanisms should be seen as the turning point in understanding consumer neuroscience 

research in broader perspective.  

 

Acknowledging this notion, then, brings about the premise of the forthcoming analysis, that 

is, the necessity and the possibility to measure and eventually analyse the unconscious 

processes of decision-making. However, a contrasting variable is evident to measure up 

against. The contrasting variable chosen in this thesis is the concept of willingness to pay 

(WTP), which promises a constructive variable in the evaluation of choice. Thus, before 

delving into the details of the actual experiment and subsequent analysis, the following 

section briefly present and reflects on the concept of WTP. 

3.6. WILLINGNESS TO PAY 

Plassmann, O’Doherty and Rangel (2007) carried out a study suggesting that distinct neural 

dimensions encode the value of goals in decision-making. Hence, the physiological account 

of neural factors could enable constrained decision-making theories, due to an insightful 

understanding of brain activity, and the following visceral processes of decision-making.  
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In a study of examining willingness to pay, Plassmann, O’Doherty and Rangel (2007) found 

that price is a very essential parameter in predicting purchases, and thus functions as an 

important element in the related decision-making process. Willingness to pay is the maximum 

amount that at consumer will pay for a product, that is, the amount that they are willing to 

give up in exchange for the product being sold (Plassmann, O’Doherty and Rangel (2007). 

Acknowledging willingness to pay is an expression of evaluating the benefits that it will 

generate from the trade. Due to the assessment of how the brain mechanisms make these 

calculations, it raises important notions regarding future informed theories of choice. 

 

The principles of price are a central concept in consumer choice, and can be a decisive matter 

for consumer decision-making. Price can for some people be seen as a potential loss when it 

is high, and price can be seen as an indicator of value and quality (Hubert and Kenning, 

2008). However, from a traditional economic standpoint consumers are assumed to accept the 

price given also referred to as face value.  

 

According to Kotler et al., (2010) consumers interpret price from existing knowledge from 

prior purchasing experiences; formal communications for instance in the form of advertising 

and sales; informal communication for example in the form of word of mouth, friends, and 

family; point of purchase (POP), and online resources. Purchase decisions are in the 

traditional context connected to the perceived price, and the considerations of actual here and 

now price, disregarding the fixed price stated by the marketer. 

3.7. THEORETICAL SUMMARY OF COGNITIVE NEUROSCIENCE 

Based on the assessment of cognitive neuroscience and the following implications, it was 

emphasised that the prefrontal cortex is pivotal in examining the automatic processes related 

to the psychological, biological and psychophysical approach. The main reason for this was 

due to the involvement of initiating behaviour, reasoning, planning, and judgement, and 

eventually decision-making. Decisively, these processes are governed by emotions, which 

consequently affect decision-making from an unconscious sentiment. Nonetheless, 

understanding these brain structures and the conscientious computations of value is an 

important assertion in the valuation of choice in everyday decision-making.    

 



 

Page 42 of 91 

Consequently, drawing upon the differentiated studies from psychological, biological and 

psychophysical approaches, Kahneman (2003), Berridge (2009) and Davidson (1990), 

respectively, present an extensive spectrum of knowledge and understandings related to 

neural markers and influences on decision processes. The framework of Kahneman, and the 

extension of this work into the frameworks by Berridge and Davidson, presents consumer 

decision-making as being divided into two parallel systems. This division explicate that both 

objective and subjective variables enables the representation of both conscious and 

unconscious consumer reactions. These assertions are valuable in the directive of consumer 

decision-making due to the designated problematisation that consciousness should not be the 

only indicator of consumer psychology. Moreover, that the unconscious processes are a 

necessity in fully understanding consumer decision-making.   

 

The frameworks presented are found to provide counterevidence of traditional theories based 

on explicit and conscious methods, by acknowledging the intuitive and unconscious affect of 

decision-making processes. This incorporates the inclusion of wireless EEG measuring, as a 

novel tool to understand the mental processes, without bringing consumers explicit thoughts, 

and the evaluation of how decisions are made, into question. This further provides access to 

otherwise hidden information of consumer choice. Neuroscience thus spurs new theory 

generation, or more precisely, supplements traditional theories from economy and 

psychology.  
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4.  RESEARCH DESIGN 

This chapter features a presentation of the research hypothesis, followed by a clarification of 

the experimental design conducted as part of this thesis. The experiment is conducted in order 

to comply with the investigation of the mechanisms of decision-making as stated in the 

research question as well as to test and verify the stated hypothesis.  

4.1. HYPOTHESIS 

Research within cognitive neuroscience has brought new insights to consumer behaviour and 

decision-making, due to an increased understanding of emotional processes through 

lateralisation. In particular, this includes the notion of prefrontal asymmetry related to 

approach and withdrawal tendencies. Stemming from these understandings and insights, it is 

fair to assume that relatively greater left-brain activation is a neural indicator of choice, which 

is further reflected in the price one is willing to pay. Moreover, does relatively greater right 

brain activation acts as an indictor of non-choices? 

 

The overall aim of the experimental design is thus to test whether prefrontal asymmetry at the 

time of viewing a product, as indexed by EEG, is predictive of subsequent WTP. Based on the 

assumptions in the above, the overall aim, and the reviewed literature the following main 

hypothesis is formulated.  

 
 

Hypothesis: WTP is related to increased prefrontal asymmetry during product viewing 

 
 

Ha: Increased left prefrontal engagement relative to right prefrontal engagement is 

related to increased WTP 

 

H0: Increased left prefrontal engagement relative to right prefrontal engagement is 

not related to increased WTP
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4.2. EXPERIMENTAL DESIGN 

The experiments were carried out over the course of 35 minutes per person, and took place at 

the facilities of the Decision Neuroscience Research Group. The particular location of 

experiments was conducted in SenseLab located at Copenhagen Business School.  

 

The experimental design draws upon a modified version of Knutson’s experimental setup of 

Neural Predictors of Purchase (Knutson et al. 2007), which further includes an integration of 

the concept Willingness to Pay (WTP) (Plassmann, O’Doherty and Rangel, 2007). In 

addition, the setup includes Davidson’s, (1999; 1990) theory of asymmetries as a 

measurement tool for the purpose of exploring the neural mechanisms of choice. His work has 

already provided indicatory evidence of neural mechanisms and the conceptualisation of the 

underlying processes. The primary data collection was collected through the software 

Attention Tool 4.5, provided by Imotions3 and a wireless Emotiv EPOC EEG 16-channel 

headset system. Both integrated with Tobii T60 XL tracker running at 60 Hz with a 

1920x1200 pixel screen resolution and at an approximate viewing distance of 60 centimetres. 

The EEG headset system is depicted in Figure 7, and the tracker is depicted in Figure 8. The 

equipment is utilised in order to capture and collect data of implicit brain activity, and explicit 

choice. Figure 7 illustrates both the Emotiv EPOC EEG headset system and the Tobii T60 XL 

tracker. 

 

Figure 7: Emotiv EPOC EEG headset system4   Figure 8: Tobii T60 XL tracker3

                                                
3 www.imotionsglobal.com 
4 www.emotiv.com 
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4.2.1. THE SETUP 

For the experimental design, subjects were presented with four product categories randomised 

at each test consisting of 40 products. The categories represented an assortment of high-end 

and low-end shoes, purses, clothes, and fast moving consumer goods (FMCG)5.  

In the concrete experiment setup depicted in Figure 9, subjects were presented with a labelled 

product for three seconds. Followed by a manual time framed buying scale where the 

subjective choice to buy is carried out, which is represented in the price they are willing to 

pay on a scale from 0 DKK to 2.000 DKK. The choice not to buy is also an option, which is 

represented with 0 DKK. The manual scenarios are simply conducted via clicking on the 

mouse, respectively. Every trial is separated with a fixed crosshair, in order to create a natural 

fixation point.  

 

Figure 9: Illustration of the Experimental Design 

Figure 9 further illustrates the interconnections of phases in the experimental setup. 

Accordingly, the product phase, referred to as preference, was correlated with brain 

activation. Additionally, the purchase and price differential were correlated with brain 

activation during the phase of buying scale and/or choice also referred to the willingness to 
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pay. Correspondingly, the product phase is associated with the preliminary unconscious 

valuation of choice, and the buying scale representing willingness to pay is associated with 

the conscious choice in question. This bilateral representation of choice is in compliance with 

the investigating the mechanisms of consumer decision processes as stated in the research 

question.  

Accordingly, in order to capture and respond to misunderstandings and practical challenges 

before the commencement of the experimental, three pre-tests were conducted through a 

convenient sampling method (Zurawicki, 2010). Constructive feedback from the test subject 

gave the opportunity to adjust practical and misinterpretations thus improving the overall 

validity.  

4.3. POPULATION SAMPLING 

The population sampling consisted of 17 Danish-speaking females within an age range of 19 

through 51 year olds. The 17 subjects were taken as a subsample, from an overall examination 

of 63 subjects, which fulfilled the principals in usability and data quality. The reasoning 

behind recruiting only females in this experiment was due to the fact that female and male 

brains are reacting differently. By including only females in this study, it is possible to 

exclude the gender differences reflected in the result (Ramsøy cited in Foghsgaard, 2011). 

Nonetheless, this notion negates the common notion that females are more prone to shopping.  

 

The recruitment of subjects took place at Copenhagen Business School, social media sites 

such as LinkedIn, Facebook and Twitter, and postings on the internal site of Copenhagen 

Business School, E-Campus.dk. Besides, many subjects were recruited through the website 

videnskab.dk, already established regarding research and testing of shopaholics. The subjects 

were mainly consisting of students from Copenhagen Business School; thus, it can be argued 

that the population sample does not relate to the general population (Zikmund and Babin, 

2009). Lastly, subjects were paid with meal vouchers to CBS’s canteen worth 35 DDK, and 

the possibility to win 1.500 DDK to Frederiksberg Centeret, kindly donated by the 

Department of Marketing at CBS and The Decision Neuroscience Group.  
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4.4. QUESTIONNAIRE 

The experiment included two minor questionnaires, in order to gain basic information of the 

subjects. Firstly, the subjects were presented with a consent form that also featured variables, 

which give detailed information on the subjects, e.g., personal information such as age, 

gender, and occupation6. Secondly, to assess how consumers subjectively perceive their own 

shopping behaviours a short questionnaire was conducted, which serves as a contrasting 

variable in relation to the underlying mechanisms of decision-making7. On a five level Likert 

scale subjects were presented to chose between strongly agree, agree, neither agree nor 

disagree, disagree and strongly agree in relation to what extend they agreed to posed 

statements.  

4.5. INSTRUCTIONS 

The level of information and purpose of the research provided to the subjects was very limited 

prior to the experiment. The limited information refers to Blind Procedures (Saunders, Lewis, 

and Thornhill, 2009), which is evident in eliminating biases produced by the expectations of 

the research participants. Accordingly, the participants were unaware of their obligation in the 

research prior to the experiment. The instructions for the experiment consisted of an identical 

introductory script, both verbal and written8, which were carefully delivered with the same 

tone of voice. It was highly emphasised that winning the 1.500 DKK gave the possibility of 

buying the presented products in the experiment. Moreover the remaining money would be 

paid out. This clarification was a decisive matter in emphasising the real economic 

consequences of the experiment.  

4.6. DEBRIEFING 

The subjects were given a short written debriefing after the experiment, featured a statement 

of gratitude for the participation of the subject. Additionally, the subjects were given a verbal 

debriefing of the purpose of the experiment, and presented with software measurements along 

with relative concise information to the research. The debriefing was also considered to undo 

the former deception of subjects, by further informing of the research in question (Zikmund 

                                                
6 Appendix 3 
7 Appendix 5 
8 Appendix 3 and 4  
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and Babin, 2009), which demonstrated the importance of their participation. Lastly, the 

debriefing gathered feedback from the subjects, about the experience of contributing and 

participating in the experiment.  

4.7. ANALYSIS METHOD 

This section presents and clarifies the analytical method applied as part of the analysis related 

to the experiment. This includes a set of preliminary and necessary data transformations, the 

chosen statistical model, and its main variables. 

4.7.1. PRELIMINARY DATA TRANSFORMATIONS 

Transformations of data were applied so that data more closely meet the assumptions of the 

statistical inference procedure that was to be applied and to improve the interpretability as 

well as appearance of the produced graphs related to the data.  

 

Accordingly, due to a highly skewed DKK Amount variable it is essential to apply a 

logarithmic (log) transformation in order to respond to the preliminary premise that the data 

should produce a more parametric distribution. The goal of the log transformation is to 

change the numeric scale that we use to represent the variable so that the values, on the 

transformed scale, more closely approximate the desired distribution. In Figure 10 the 

distribution of the DKK Amount data is depicted before and after the log transformation. 

 

 
Figure 10: Log Transformation of DKK Amount Value Data 

Predictive coding of consumer choice

Project document, preliminary results

Participants: Thomas Zoëga Ramsøy (PI), Carsten Stahlhut, Maiken Klindt Christensen

The aim of the study was to test whether prefrontal asymmetry at the time of viewing a 
product, as indexed by EEG, would be predictive of subsequent Willingness to Pay (WTP).

Hypothesis: WTP is related to increased prefrontal asymmetry during product viewing. In 
particular, we expect that increased left (versus right) prefrontal engagement is related to 
increased WTP.

The study was conducted using Attention Tool v. 4.5 (www.imotionsglobal.com) running on 
a Tobii T60 XL tracker running at 60 Hz with a 1920x1200 pixel screen resolution and an 
approximate viewing angle of 60 cm. EEG was assessed using an Emotiv 14-channel 
system (www.emotiv.com). Stimulus presentation and data collection was performed using 
Attention Tool v 4.5.

A few model checks demonstrates that the DKK Amount variable is highly skewed, and 
needs to be transformed:

0 200 500 800 1100 1400
 

1 2 3 4 5 6 7

! !         Before! ! ! ! ! ! Log transformed

First, we run a General Linear Model with prefrontal laterality (AF3 minus AF4) as the 
independent variable, and with LOGvalue as the dependent variable.

Since the laterality index is the AF3:AF4 ratio (AF3 (left) divided by AF4 (right)), higher 
values means left > right activation. Negative values means right > left.

Initially, we look at the AF3 and AF4 electrodes, as shown in this figure:
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A similar log transformation was carried out for the calculated laterality index values, as 

introduced and described in the following section; and for the same reasons. The distribution 

of the laterality index data has thus been transformed to produce a more parametric 

representation of the data, and in consequence, improved the interpretability of the resultant 

figures generated and presented as part of the analysis.  

4.7.2. STATISTICAL MODEL AND MAIN VARIABLES 

The first step of the analysis relies on an application of the statistical model, specifically, the 

General Linear Model (GLM). The chosen method and model give rise to the possibility to 

allow for several variables of the measured effect, which accordingly is reflected and 

explained through out the analysis.  

 

The application of the model was carried out with prefrontal laterality as the independent 

variable and with DKK Amount as the dependent variable. Prefrontal laterality is expressed as 

the resultant value of AF3-AF4, that is, the value of the AF3 electrode subtracted the value of 

the AF4 electrode. The DKK Amount is in the following denoted as logAmount due to the 

earlier mentioned preliminary data transformation.  

 

 
Figure 11: The position of the chosen and measured electrodes9. 

                                                
9 The EPOC has a total of 16 electrodes, however, this figure only depicts AF3 and AF4 due to the limited scope 
in question. The figure is adapted from the source www.emotiv.com, 2012.  
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Furthermore, the laterality index is expressed as the AF3:AF4 ratio, that is, as the value of the 

AF3 electrode (left) divided by the value of the AF4 electrode (right). Consequently, higher 

scores on this metric indicate that left frontal activity is greater than right frontal activation, as 

opposed to negative scores, which indicate right frontal activity greater than left frontal 

activity. Figure 11 provides the inter-correlations among the AF3 and AF4 electrodes. 

 

As shown in Figure 11, AF3 and AF4 are placed at the prefrontal cortex also presented earlier 

in this thesis, which is the primary focus point of this analysis. However, due to the relatively 

close space of the electrodes it may be meaningful in future studies to compare other 

electrodes pairs farther apart, as for instance F7 and F8.  Furthermore, for every analysis all 

other electrodes have been utilised as covariates. This has been done to ensure a high 

specificity for the laterality effect assessed by the primary AF3 and AF4 electrodes. 

 

The following step of the overall analysis addresses, and thus includes, the effects of 

laterality, related to the frequencies alpha (α), beta (β) and gamma (γ), on WTP. The 

combined approach has been carried out in order to better take each effect into account, and to 

better assess the contribution to each individual component effeting WTP.  

 

It is important to note a subtle, however, crucial matter related to the interpretation of the 

alpha frequency, which is that the alpha frequency was used so that higher alpha values means 

less activation. This is the result of the fact that cortical alpha power is inversely related to 

cortical activity (Davidson, 1988). Accordingly, negative values indicate more left-sided 

alpha power, that is, greater right frontal activity. Conversely, positive values indicate 

relatively right-sided alpha power, that is, greater left prefrontal activation (Schutter, De 

Haan, and Van Honk, 2004). 

 

Several necessary steps, some of which has already been mentioned and discussed in the 

above, were taken in analysing the combined effects of laterality on WTP. They have all been 

summarised here: 

 

• In order to ensure a general representative of the measures for the same stimuli, the 

data sets were joined using common denominators such as log number, image number, 

time stamps, etc. 
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• For each frequency, the laterality index was implemented by subtracting AF4 from 

AF3, and subsequently, log transforming the data to produce a more parametric 

distribution 

• Due to a skewed distribution of the DKK Amount data, a similar log transformation, 

as with the laterality index, was applied to all measured values 

• The subject was used as a random factor in the analysis, to avoid the issue of 

individual differences, and to further look for general effects across the entire data 

sample. 
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5.  RESULTS 

The objective with this chapter is to present the statistical results and main findings generated 

as part of the experiment. The overall results obtained from the preliminary analysis of 

prefrontal asymmetry at the time of viewing a product, as indexed by EEG, has shown to be 

predictive of subsequent willingness to pay (WTP). This is represented and further explained 

in the following sections. 

 

Firstly, the results related to the effects that the laterality index has on WTP is presented; this 

includes the differentiation between alpha, beta and gamma frequencies. Secondly, the effect 

the each product category has on WTP is then presented. Thirdly and finally, the chapter 

gives a presentation of the results related to the effects that the different product categories 

combined with the laterality index has on WTP. 

5.1. EFFECTS OF LATERALITY ON WTP  

The overall model consisting of alpha (α), beta (β) and gamma (γ) and subject as random 

factor, was highly significant, explaining 30,3% of the variation on the WTP data (R2=0,303). 

Accordingly, this model shows a significant correlation related to the effects of laterality in 

alpha (α), beta (β) and gamma (γ) on WTP. Furthermore, it can be seen from the data in Table 

1 that all frequency bands have proven to be highly significant, (p<0.001 for all bands). The 

high number of measures gathered, as part of this analysis, would actually dictate a p-value 

lower than 0.001, or even as low as 0.0001. However, as it can be seen from Table 1, this is 

actually the case for all bands. 

 

Table 1: Main effects of laterality on WTP 

 

UPDATE: Effects of laterality in alpha (α), beta (β) and gamma (γ) on WTP

Here, we have included all frequencies: α, β, γ, and included them in the same analysis, to 
better take each effect into account and to better assess the contribution of each individual 
component on WTP

Steps:
- the data sets were joined using common denominators such as lognumber, image 

number etc., to ensure that the measures were representative for the same stimuli
- for each frequency, we made a laterality index by subtracting AF4 from AF3, and log 

transforming these data to produce a more parametric distribution
- please note that for this measure, alpha was used so that higher alpha values means 

less activation
- amount was highly skewed and was also log transformed (logAmount)
- subject was used as random factor in the analysis, to avoid individual differences and 

look for general effects across the sample

Results
The overall model was highly significant, explaining 30.3% of the variation on the WTP 
data. (R2=0.303). All frequency bands were highly significant:

Term Estimate Std Error DFDen t Ratio Prob>|t|

Intercept 5.4041987 0.215167 15.02 25.12 <.0001*
beta -0.024061 0.005008 87245 -4.80 <.0001*
gamma 0.0360193 0.002552 87248 14.12 <.0001*
alpha -0.018369 0.002281 87243 -8.05 <.0001*

and this is shown by this plot:
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As the effects show, the beta effect is rather small, while the biggest effects are seen in the  
gamma and alpha band. Interestingly, the frequency bands also show different effects: 
- in general, positive laterality scores are equivalent to stronger left than right signal
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The decisive matter of the GLM analysis is that all frequencies are individually contributing 

to the model. As a consequence Table 1 shows that the effect of gamma is highly significant, 

despite the consideration of alpha and beta. However, significant results are equally found in 

alpha and beta, respectively. 

 

The t Ratio shows relative contrastive results, and shows significant differences between 

alpha, beta and gamma. The negative t Ratio in both beta (-4.80) and alpha (-8.05) indicate 

that a higher value is associated with a lower WTP. Contrary to gamma, which shows a 

higher positive t Ratio (14.12) that is associated with a higher WTP. The overall graphical 

representation of the results related to the model is shown in the Figure 12.  

 

Figure 12: GLM analysis for all three different frequency bands 

It is furthermore apparent from Figure 12 that the beta effect is rather insignificant, while the 

effects seen in the both alpha and gamma bands are substantially greater, respectively. 

Interestingly, the frequency bands also indicate different effects individually. Particularly, 

positive laterality scores are equivalent to stronger left sided prefrontal activity than right-

sided prefrontal activity. The table is quite revealing in several other ways, by demonstrating 

that WTP is mainly driven by increased gamma engagement in the left PFC compared to the 

right PFC, which conversely, is related to laterality reductions in alpha and beta frequencies. 

5.2. EFFECTS FOR EACH PRODUCT CATEGORY ON WTP 

The experiment was compiled by four different product categories, and it is thus interesting to 

investigate the data’s ability to distinguish between the four product categories, and how this 

UPDATE: Effects of laterality in alpha (α), beta (β) and gamma (γ) on WTP

Here, we have included all frequencies: α, β, γ, and included them in the same analysis, to 
better take each effect into account and to better assess the contribution of each individual 
component on WTP

Steps:
- the data sets were joined using common denominators such as lognumber, image 

number etc., to ensure that the measures were representative for the same stimuli
- for each frequency, we made a laterality index by subtracting AF4 from AF3, and log 

transforming these data to produce a more parametric distribution
- please note that for this measure, alpha was used so that higher alpha values means 

less activation
- amount was highly skewed and was also log transformed (logAmount)
- subject was used as random factor in the analysis, to avoid individual differences and 

look for general effects across the sample

Results
The overall model was highly significant, explaining 30.3% of the variation on the WTP 
data. (R2=0.303). All frequency bands were highly significant:

Term Estimate Std Error DFDen t Ratio Prob>|t|

Intercept 5.4041987 0.215167 15.02 25.12 <.0001*
beta -0.024061 0.005008 87245 -4.80 <.0001*
gamma 0.0360193 0.002552 87248 14.12 <.0001*
alpha -0.018369 0.002281 87243 -8.05 <.0001*

and this is shown by this plot:
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As the effects show, the beta effect is rather small, while the biggest effects are seen in the  
gamma and alpha band. Interestingly, the frequency bands also show different effects: 
- in general, positive laterality scores are equivalent to stronger left than right signal
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potentially would affect the WTP for each group. Accordingly, an ANOVA10 model was 

applied in order to compare the mean, which in return demonstrated a significant effect of the 

product type on WTP (DF = 3, F = 41.1, p < 0.0001). 

 
Table 2: Means and std. variations 

Table 2 depicts the actual figures, and the graphical representation is illustrated in Figure 13. 

Figure 13 demonstrates that the different product categories reported very different results. 

Significantly, FMCG received a much lower effect on WTP compared to the other three 

products. The explanatory value of this effect is also highly significant with R2 = 0.452, which 

accordingly, means that the model was highly significant and explains 45.2% of the WTP 

variation.  

 
Figure 13: The effect of product categories on WTP 

5.3. EFFECTS OF LATERALITY AND PRODUCT CATEGORY ON WTP 

When analysing the potential differences in the laterality effects for the products categories, a 

secondary analysis was conducted to in order to include the frequencies, alpha, beta and 

                                                
10 Analysis of Variance 

- alpha: shows that increasing alpha in left > right is associated with reduction in WTP – 
this means that when alpha is higher in left than right (which means LOWER activation) 
we see lower WTP. This is in line with our expectation

- beta: increasing beta in left > right is also associated with reduction in WTP. This is 
unexpected and thus interesting, as beta is an index of brain activation. Thus, stronger 
beta activation in left versus right is indicative of lower WTP, not higher. This suggests 
that although beta can be indicative of WTP, it does not follow the expected pattern

- gamma: increasing gamma in left > right is associated with increased WTP, and this is 
the strongest effect of all three frequency bands. 

This suggests that the main driver of WTP related activation during product viewing, is 
driven by an increased gamma engagement in the left PfC compared to right PfC, and that 
this is related to laterality reductions in the alpha and beta bands. This is interesting, as it 
both provides confirmation of prior research (alpa band laterality) but that it extends this 
research by distinguishing between the effects of gamma and beta.

Analyzing effects for each product category
Since we use four different product categories, we could expect that the WTP would be 
affected by this. Indeed, a ANOVA for this demonstrates a significant effect of product type 
on WTP (df=3, F=41.1, p<0.0001), and as this graph shows, FMCG receive a much lower 
WTP than the three other product categories. The explanatory value of this effect is also 
large, with an R2=0.452.
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ClassLabel

Level Number Mean Std Error Lower 95% Upper 95%

Bags 85544 6.33115 0.00287 6.3255 6.3368

Clothing 80920 6.02549 0.00295 6.0197 6.0313

FMCG 106352 4.50766 0.00258 4.5026 4.5127

Shoes 63580 5.97578 0.00333 5.9693 5.9823

We then tested for potential differences in the EEG laterality effects for each product 
category. First, we ran a main analysis where we included frequency (alpha, beta, 
gamma), product category and their interactions as independent variables, and with 
subject as random factor. We did not model interactions between frequencies.

- alpha: shows that increasing alpha in left > right is associated with reduction in WTP – 
this means that when alpha is higher in left than right (which means LOWER activation) 
we see lower WTP. This is in line with our expectation

- beta: increasing beta in left > right is also associated with reduction in WTP. This is 
unexpected and thus interesting, as beta is an index of brain activation. Thus, stronger 
beta activation in left versus right is indicative of lower WTP, not higher. This suggests 
that although beta can be indicative of WTP, it does not follow the expected pattern

- gamma: increasing gamma in left > right is associated with increased WTP, and this is 
the strongest effect of all three frequency bands. 

This suggests that the main driver of WTP related activation during product viewing, is 
driven by an increased gamma engagement in the left PfC compared to right PfC, and that 
this is related to laterality reductions in the alpha and beta bands. This is interesting, as it 
both provides confirmation of prior research (alpa band laterality) but that it extends this 
research by distinguishing between the effects of gamma and beta.

Analyzing effects for each product category
Since we use four different product categories, we could expect that the WTP would be 
affected by this. Indeed, a ANOVA for this demonstrates a significant effect of product type 
on WTP (df=3, F=41.1, p<0.0001), and as this graph shows, FMCG receive a much lower 
WTP than the three other product categories. The explanatory value of this effect is also 
large, with an R2=0.452.
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FMCG 106352 4.50766 0.00258 4.5026 4.5127

Shoes 63580 5.97578 0.00333 5.9693 5.9823

We then tested for potential differences in the EEG laterality effects for each product 
category. First, we ran a main analysis where we included frequency (alpha, beta, 
gamma), product category and their interactions as independent variables, and with 
subject as random factor. We did not model interactions between frequencies.
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gamma, respectively, product category and their interactions as independent variables; and 

with subjects as random factor11.  

 

The results obtained from the preliminary analysis of product categories are presented in 

Table 3. The overall model is highly significant, with R2 = 0.688, thus explaining 68.8% of 

the WTP variation. More specifically, by bringing in EEG the overall model improves with 

nearly 30%.  

 

Table 3: Laterality effect on product category 

The main effects are found of all frequency bands as presented in Table 4. In particular, it is 

found that all frequency effects are modulated by product category. Consequently, this is 

elaborated upon in greater detail, through an analysis of the relationship between frequency 

and products category for each frequency separately. That is, frequency, category and 

frequency*category are used as independent factors in all analyses, and subject as random 

factor. Table 4 demonstrates the results from alpha, beta and gamma, respectively.  

 

Table 4: Relationship between frequency and product category 
                                                
11 The interactions between frequencies have not been modelled.  

Here, we find that the overall model is highly significant (R2=0.688), explaining 68.8% of 
the WTP variation. We find both main effects of all 

Source DF Estimate DFDen F Ratio Prob > F

product 3 87225 34564.58 <.0001*

beta 1 0.0126 87230 11.6019 0.0007*

product*beta 3 87224 265.5076 <.0001*

gamma 1 0.0042 87234 5.7811 0.0162*

product*gamma 3 87223 471.3077 <.0001*

alpha 1 -0.0055 87229 12.0513 0.0005*

product*alpha 3 87223 93.8379 <.0001*

In general, we find that all frequency effects are modulated by product category, and this 
needs to be explored in detail. Here, we analyze the relationship between frequency and 
product category for each frequency separately. In all analyses, we use frequency, 
category and frequency*category as independent factors, and subject as random factor.

Alpha
Source Nparm DF DFDen F Ratio Prob > F

Category 3 3 2.00E+05 57411.90 <.0001*

Alpha 1 1 2.00E+05 2.5076 0.1133

Category*alpha 3 3 2.00E+05 161.7063 <.0001*

Beta
Source Nparm DF DFDen F Ratio Prob > F

Category 3 3 3.00E+05 101239.3 <.0001*

Beta 1 1 3.00E+05 819.8021 <.0001*

Category*beta 3 3 3.00E+05 927.8986 <.0001*

Gamma
Source Nparm DF DFDen F Ratio Prob > F

Category 3 3 2.00E+05 67692.24 <.0001*

Gamma 1 1 2.00E+05 7.5701 0.0059*

Category*gamma 3 3 2.00E+05 880.3789 <.0001*

These effects are displayed in the following figure:

Here, we find that the overall model is highly significant (R2=0.688), explaining 68.8% of 
the WTP variation. We find both main effects of all 

Source DF Estimate DFDen F Ratio Prob > F

product 3 87225 34564.58 <.0001*

beta 1 0.0126 87230 11.6019 0.0007*

product*beta 3 87224 265.5076 <.0001*

gamma 1 0.0042 87234 5.7811 0.0162*

product*gamma 3 87223 471.3077 <.0001*

alpha 1 -0.0055 87229 12.0513 0.0005*

product*alpha 3 87223 93.8379 <.0001*

In general, we find that all frequency effects are modulated by product category, and this 
needs to be explored in detail. Here, we analyze the relationship between frequency and 
product category for each frequency separately. In all analyses, we use frequency, 
category and frequency*category as independent factors, and subject as random factor.

Alpha
Source Nparm DF DFDen F Ratio Prob > F

Category 3 3 2.00E+05 57411.90 <.0001*

Alpha 1 1 2.00E+05 2.5076 0.1133

Category*alpha 3 3 2.00E+05 161.7063 <.0001*

Beta
Source Nparm DF DFDen F Ratio Prob > F

Category 3 3 3.00E+05 101239.3 <.0001*

Beta 1 1 3.00E+05 819.8021 <.0001*

Category*beta 3 3 3.00E+05 927.8986 <.0001*

Gamma
Source Nparm DF DFDen F Ratio Prob > F

Category 3 3 2.00E+05 67692.24 <.0001*

Gamma 1 1 2.00E+05 7.5701 0.0059*

Category*gamma 3 3 2.00E+05 880.3789 <.0001*

These effects are displayed in the following figure:
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The demonstration of the relationship between frequencies and product categories indicate 

strong effects as well as an interaction between category and laterality. The following 

graphical representation of the effect of laterality within each product category is shown in 

Figure 14. 

 

Figure 14: Effect of laterality within product categories 
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6.  DISCUSSION OF RESULTS 

The main objective of this thesis is related to the mechanisms of consumer decision processes. 

The results gathered in the experiment emphasise the neural perspective of these mechanisms, 

and rely on the effects of laterality in alpha (α), beta (β) and gamma (γ) on WTP. 

Furthermore, this includes the effects of each product category and the relation of laterality 

effect on WTP. The results have shown significant evidence and highly interesting outcomes. 

These results are discussed in the following sections.  

6.1. EFFECTS OF LATERALITY ON WTP  

Based on the GLM analysis, in which all frequencies individually contributed to the overall 

model, the following section provides explicit evidence related to alpha, beta and gamma, 

respectively. 

 

Firstly, the result for alpha show that when alpha values is higher in left relatively to right 

there is a correlation related a reduction in WTP. In other words, this means that when alpha 

is higher in left than right we see lower WTP. However, as noted earlier in the section 

describing the analysis method, alpha values was used so that higher alpha values mean less 

activation. Consequently, this signifies that increasing left prefrontal activity relatively greater 

than to right prefrontal activity is associated with an increase in the WTP. This is in line with 

the expectation. This demonstrates confirmatory evidence supporting the main hypothesis. 

Decisively, that increased left prefrontal engagement relative to right prefrontal engagement is 

related to increased WTP.  

 

Secondly, the results that emerge from the beta activation demonstrate that increasing 

prefrontal activity beta in left relatively greater than to right prefrontal activity is associated 

with reduction in WTP.  This is unexpected and quite interesting, as beta is used as an index 

of brain activation. Thus, stronger left prefrontal beta activation relatively to right prefrontal 

activation is indicative of lower WTP, not higher, as expected. Furthermore, this suggests that 

although beta is indicative of WTP it does not follow the expected pattern, as the evidence 

from beta engagement demonstrates contradictory results. Accordingly, the main hypothesis 

is not supported in correlation with sole engagement of beta.  
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Thirdly, gamma shows that increasing left prefrontal activity relatively greater than to right 

prefrontal activity is associated with an increased WTP. Additionally, this is the strongest 

effect of all three different frequency bands. There are several different explanations for this 

result. Balconi and Lucchiari (2008) suggested that gamma is a marker for conscious 

representation and the subject’s evaluation of the presented stimuli. This could also be 

explained by the fact that gamma waves are associated with the active exchange of 

information, as well as having a high demand for metal processing (Amoss, 2009) 

Accordingly based on these assumptions, the laterality effect indicate that increased left 

frontal activation relatively to right frontal activation are a mediating factor in conscious 

elaboration.  

 

This finding is thus in line with the highly questioned dichotomies of left-conscious and right-

unconscious in research (Balconi and Lucchiari, 2008). With respect to gamma frequencies, 

then this supports the main hypothesis in terms of demonstrating that WTP is indeed related 

to increased prefrontal activity. More specifically, that increased left prefrontal engagement in 

gamma, relatively to right prefrontal engagement is related to an increase WTP. Once again, 

this demonstrates confirmatory evidence supporting the main hypothesis. 

6.2. EFFECTS FOR EACH PRODUCT CATEGORY ON WTP 

The categories of bags, clothing and shoes demonstrated a relatively matching relation to 

WTP, hence a higher WTP in comparison to the FMCG category, which demonstrates lower 

WTP. It is argued that the lower WTP in the FMCG category is explained by an already 

established assumption of price determination, stemming from the notion that it is associated 

with low involvement and routine buying.  

 

Conversely, the higher WTP in bags, clothing and shoes represents products that are 

associated with higher involvement and nonetheless also associated with aspects of self-

concepts that are developed through emotional communication and social relations 

(Chaudhuri, 2006). The discussion will not delve further into the argumentation of the 

differences, due to it being out of scope, and the more detailed results presented when 

considering laterality in the equation.  
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6.3. EFFECTS OF LATERALITY AND PRODUCT CATEGORY ON WTP 

Interestingly, the results regarding the effects of each product category, and the relation of 

laterality effect on WTP, have shown significant results. The most remarkable, is that the 

overall model explains 68.8% of the WTP variation, which must be argued to be a very strong 

data prediction. It is argued that the laterality index demonstrates great indications of left 

sided engagement as a predictor of WTP. Accordingly, the stated hypothesis that WTP is 

related to prefrontal asymmetry during product viewing, expecting that left prefrontal 

engagement relative to right prefrontal engagement being related to WTP is strongly 

supported.  

Returning to the research question following an investigation of the mechanisms of consumer 

decision processes, the last result demonstrates a strong evidence of such neural mechanisms. 

Explaining nearly 70% of the variation of WTP, and thus the strong prediction of WTP is 

argued to be equivalent to choice, hence revealing what is preferred. Additionally, adding the 

effect of laterality, and the relatively close relationship to reward, the results represents a clear 

indication of neural mechanisms of decision processes and the prediction thereof.  

 

Decisively, these results demonstrate confirmatory evidence supporting the main hypothesis. 

That is, increased left prefrontal engagement relative to right prefrontal engagement is related 

to increased WTP during product viewing, which demonstrates that:  

 

H0 is rejected, as a consequence, HA is verified 

 

This is a major result, and in line with the expectations, and even more so. Moreover, it 

conclusively confirms the main hypothesis stated as part of this thesis. Beside the main 

discussion related to the results, a series of related discussions arises. These discussions are 

presented in the following sections. 

6.4. THE INDIVIDUAL PRODUCT CATEGORIES 

The first product category, which consists of bags, is found to have the strongest effect of 

laterality. It can further be observed from the results that regarding the bag category, 

increasing alpha in left prefrontal activity is associated with reduction in WTP, the same 

occurs in beta frequencies. This is once again quite unexpected, due to the fact that beta is an 
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index of brain activation. However, the correlation between the gamma frequency effect and 

WTP shows the strongest effect of laterality for the bag product category, which is directly 

associated with increased WTP. The product category for clothing is to a certain extend 

showing equivalent results, however, beta is showing the strongest effect of laterality directed 

at a reduction in WTP, contrary to alpha and gamma, respectively.  

 

The most interesting and striking result to emerge from the data in the FMCG category is the 

neutral effects of laterality in both alpha and beta, which is divergent from the high effects of 

lateralisation in gamma. Interestingly, the shoes category is dominated by the beta 

frequencies, however, it is indicative of lower WTP. Alpha and gamma have relative neutral 

effect in this category, compared to the beta effects of laterality. 

 

Another important finding is the differentiated laterality of product categories. Due to the 

surprising finding that gamma (γ) for instance shows a very strong evidence in the FMCG 

category, it opens up a discussion, which contemplates a measurement alignment dependent 

on different frequencies. It is argued that the different frequencies should be associated with 

specific product categories when testing laterality. This is especially evident in the discovery 

of gamma’s dominant frequency values, and its predictive effect on WTP, that is, its effect on 

choice. This is a truly demonstrative finding. 

 

Moreover, the different product categories are argued to involve approach and withdrawal 

tendencies in the research and context of consumer choice behaviour. The basic emotions can 

be activated depending on specific categories, products or services involved. On the one hand, 

the activation of emotion caused by stimuli may give rise to behaviour with tendencies of 

positive approach. This approach can be projected into actual purchasing and preference 

building, and as WTP indicated in the research of this thesis. On the other hand, activation of 

emotion caused by stimuli may give rise to behaviour with tendencies of negative withdrawal. 

This is generally represented in disgust, rejecting and downgrading preferences, hence, having 

an impact on WTP. Finally, high EEG scores indicate an increase in left frontal activation 

(decrease in alpha), which suggest that there is a greater approach, thus liking, and lower EEG 

scores indicate right frontal activation, thus less liking of the stimulus. 

Accordingly, frontal EEG asymmetry gives a representation of approach and withdrawal 

regarding motivational systems in humans. The results related to the frequencies are a direct 
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reference to Davidson’s (1990) suggestion that left frontal activity, indicates a tendency to 

approach or engage, which must be argued to be linked to WTP in this experiment. 

Conversely, right frontal activity indicates a tendency to withdraw or disengage from a 

stimulus (Allen, Coan, and Nazarian, 2004). 

6.5. PERCEIVED DECISION-MAKING CAPABILITIES  

An interesting point is to include how consumers perceive their own decision-making 

capabilities. The scores predominantly inclined towards incentives of control, logic and clear 

reasoning, and planned purchases. The predominant pillars indicate that 49% agree in ‘I feel 

in control when I shop’; 38% agree in ‘My decisions are thought through and logic’; 44% 

agree in ‘I have clear reasons for my decisions’ and 44% agree in ‘I plan my decisions’12.  

 

These indications suggest that individuals, from an overall perspective, have decision 

capabilities stemming from reasoned deliberations. Furthermore, they perceive their decision-

making capabilities as being planned, controlled and following logical sense. However, 

although individuals perceive themselves as such, the evidence of the experiment shows that 

intrinsic and motivational systems in fact guide decisions, which validate rewarding 

resources.  

6.6. SUMMARY 

It is argued that the main driver of WTP related to activation during product viewing is driven 

by an increased gamma engagement relatively in the left prefrontal cortex compared to the 

right prefrontal cortex. This is in return correspondingly related to laterality reductions in the 

alpha and beta bands. Interestingly, this discovery provides confirmatory evidence of prior 

research of alpha band laterality, however, furthermore extends this research by 

distinguishing between the effects of both gamma and beta.  

 

In summary the main hypothesis, which stated that WTP is related to increased prefrontal 

asymmetry during product viewing, and more particularly, that increased left prefrontal 

engagement relative to right prefrontal engagement is related to increased WTP, has been 

confirmed. 

                                                
12 Appendix 5.1  



 

Page 62 of 91 

7.  VALIDITY AND RELIABILITY 

This section seeks to evaluate the test validity through construct validity, as well as the 

scientific experimental validity through internal and external validity. Moreover, reliability of 

the experimental research is evaluated, which serves as a precondition for validity. 

Accordingly, in the perspective of positivistic research follows controllability, replicability, 

with fragmentation of research. Lastly, implications of The Hawthorne Effect are assessed. 

7.1. VALIDITY 

Validity is defined by the extend to which any measuring instrument measure what it is 

intended to measure. Hence, the concern for causal relationship of the measured and the use 

and nature to which the measurement is applied (Zikmund and Babin, 2009). 

7.1.1. CONSTRUCT VALIDITY 

Regarding test validity, validity of constructs is evaluated: accordingly, it is argued that 

theories adapted in this thesis have been translated into actual measures. Due to the carefully 

defined characteristics and analysis of traditional consumer behaviour, psychological, 

biological and psychophysical perspectives it is argued to serve as a valid underlying and 

solid construction. Nevertheless, this is also being supported by empirical evidence. The 

construct validity is strengthened by further established critical review of the literature, as a 

means to construct a procedure to comply with it. However, threats to the construct validity 

must be taken into account. For instance, due to the limited scope of this thesis, the definition 

of theory is not fully exhaustive to interact with different variables of such.  

7.1.2. INTERNAL VALIDITY 

The internal validity follows accurate and repeatable methods, which estimate the 

measurements of what is intended and expected to measure. It is argued that the laboratory 

tests conducted improves the internal validity of the experiment, due to the intensification of 

controlling outside variables. Accordingly, it is reasoned that internal validity of measurement 

is highly valid, due to the controlled environment. Moreover, each subject was accommodated 

with a consistent nature of tone and instructions, and with a strong focus on the task. 

Additionally, the lighting settings in Senselab were dimmed, and the environment was 
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essentially focused on creating a quiet environment. Accordingly, these consistent and 

controlled surroundings reduce influences of disturbing character, which enhance internal 

validity of the experiment.          

7.1.3. EXTERNAL VALIDITY 

The external validity deals with the generalizability of result, hence extend to which the 

results are significant and generalised beyond the experimental subjects (Saunders, Lewis, 

and Thornhill, 2009). In relation to the experiment conducted in this thesis, the external 

validity is considered to be highly difficult to achieve, due to the laboratory procedure 

settings.  

 

It can be questioned whether the experiment can be carried out and transferred to a real 

shopping environment, due to the highly limited set of experimental conditions holding 

everything else constant, and the insufficient representation of real life influences (Saunders, 

Lewis, and Thornhill, 2009). Accordingly, this notion can be argued to be a great threat to the 

external validity in the experiment, contrary to higher levels of naturalistic settings in real life 

shopping situations.  

 

In the conducted experiment in this thesis indicates disparities between internal and external 

validity. Laboratory setting on one hand creates high internal validity, while experiment 

generated in naturalistic and real world settings have great limitations obtaining internal 

validity, however, greater possibilities of achieving external validity. Hence, the result 

conducted in this thesis would ideally be followed by a field experiment in a real world 

setting. Accordingly, this is naturally elaborated in the section of future research.   

7.2. RELIABILITY 

Reliability denotes to dependability, consistency and replicability over time, where concision 

and accuracy is essential. The measuring procedure yields the same results on repeated trials. 

Quantitative research involves the reliability of the instrument of measuring, and the 

reliability of the overall research (Saunders, Lewis, and Thornhill, 2009). The experimental 

research design in this thesis is build on controlled conditions and on a highly standardized 

procedure, which would be replicable with the goal of obtaining the same results, thus yield 
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consistent findings. Furthermore, minimising external sources of variation for improvement 

of reliability.  

 

However, humans are very complex, henceforward the chance of inconsistent measures. The 

notion of replicability could have limitations, due to deviations in subjects’ psychological 

circumstances, hunger states and in mood (Zikmund and Babin, 2009). Thus, the state of 

being tired, hungry or aroused accordingly has effect on predicting the later experience 

(Loewenstein, O’Donoghue, and Rabin, 2003; Van Boven and Loewenstein, 2003) 13. 

 

Additionally, it is important to state that there are several issues that are problematic in 

relation to noise in EEG interpretation and analysis. There are several bodily artefacts in 

which can great impact on the prefrontal activity. These artefacts are for instance muscle 

tensions, eye movements and especially eye blinks, respectively. Recognising these 

complications raise great importance relative to the conducted data analysis in this thesis 

(Petersen et al. 2011).  

 

Furthermore, the experimental settings have significant influence on the result produced by 

the EEG. The placement of electrodes is crucial for the measurement of lateralisation, which 

respond to the reinforcement of reliability. Taken this critique in consideration, careful 

application of the EEG headset was completed. Previous research of economic related 

decision-making and brain activity imaging, have demonstrated reliability through combining 

both cognitive and affective responses to stimuli (Zikmund and Babin, 2009).   Moreover, due 

to the fact that it was not possible to record baseline data, thus missing baseline measurements 

creates some difficulties in analysing data. However, mathematical calculations and 

restructuration of analysis have made it possible to come across this complication, by 

acknowledging this complexity.   

7.2.1. THE HAWTHORNE EFFECT 

The acknowledgement of The Hawthorne Effect in relation to the conducted experiments is 

essential. The effect refers to occurrence of individual behavioural change during 

                                                
13 Depression and Bipolar tendencies have also shown to have an effect (Harmon-Jones, Gable, and Peterson, 

2010). 
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experiments. Individual behaviours of the research participants could be altered, due to the 

awareness of being studied. The participants may disguise their feelings and actions to 

comply with the social settings within the experiment, or adapt their behaviour accordingly to 

what they believe the researcher wants (Zikmund and Babin, 2009). The limited information 

of research purpose prior to the experiment is in line with demand characteristics, which 

refers to a research design that unintentionally provides subjects with information about the 

research hypothesis. Thus, the possibility of biased answers, which represents a demand effect 

relative to actual responses.        

 

In order to comply The Hawthorne Effect, subjects were given the same introduction, though 

with limited information of the purpose of the research before the concrete experiment, as 

mentioned earlier in the research design.  
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8.  GENERAL DISCUSSION  

This chapter discusses the mechanisms related to consumer decisions processes, which is 

carried out in the attempt to address the first part of the main research question. Additionally, 

to further assess the potential ways in which cognitive neuroscience is in a position to enrich 

and enlighten the current understanding of consumer decision-making.  

 

The aim of the discussion is to reach a new and nuanced view of consumer decision-making 

and the implications of such, through contrasting theoretical standpoints and the achieved 

results. Perspectives stemming from the results found in this thesis serve as a contextual 

outlook of potential ethical and sociocultural consequences. That is, the potential 

consequences of a highly detailed understanding of consumer decision-making.  

8.1. THE IMPACT OF NEUROSCIENCE ON CONSUMER BEHAVIOUR 

The interesting findings of this experiment are relatively consistent with those of Chartrand 

(2005) who argues that unconscious processes are pivotal when examining decision-making. 

Most surprisingly, the results of laterality have shown to play an important part in decision-

making, as the neural mechanisms address the computation of value, hence decision-making. 

Specifically, decisions are far more complex, and the results gathered here also consider how 

other cognitive, emotional and intuitive processes are affecting decision-making as well as the 

calculation of economic value. Plassmann, O’Doherty and Rangel (2007) supports this 

finding, as they maintain the importance of understanding the brain structures, and how they 

are responsible for the computation of value of everyday choices. It is further apparent from 

the results that the controlled and conscious processes should not be the only determinant 

considered as an index of consumer psychology and consumer decision-making. This is 

supported by the recognition of the importance of unconscious processes and brain 

computation of value found in this thesis.   

 

Furthermore, it is also apparent from the results that the notion of neural mechanisms of 

choice goes against traditional approaches to consumer decision-making. Correspondingly, 

the findings contradict, or merely advance the simplistic and idealistic doctrine of purely 

rational decision-making. Nevertheless, it is still argued that neuroscience and the tools 

stemming from it should not be considered as a challenge to traditional theories of consumer 
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decision research. The field should simply be seen as an advancement and complement for 

further research and investigation of consumer decision-making behaviour. Thus, the 

advancements in neuroscience offer considerable promise in terms of emerging new models 

of consumer decision-making, that show little resemblance to traditional models of choice. 

These new models would be able to grasp consumer behaviour in a more comprehensive 

manner, rather than merely deviations from simply models of rational choice (Camerer and 

Loewenstein, 2003). 

 

Thus, on the one hand, it is argued that a deeper understanding of neural mechanisms 

governing consumer decision-making can advance the understanding of purchase triggers and 

behaviour. However, it can also advance the ways in which consumer behaviour can 

potentially go wrong. On the other hand, it is pivotal to state that consumer neuroscience is 

still in its infancy, where further research is required to grasp the field more extensively 

(Hubert and Kenning, 2008). 

8.2. IMPLICATION FOR UTILISATION  

From a consumer’s perspective several implications arise as a result of the increased 

knowledge in relation to consumer behaviour. This is mainly due to the greater understanding 

of which products they actually prefer or desire. Such understandings can help consumers to 

better understand the general processes that are affecting their decisions.  

 

This corresponds to the increasing awareness of addictive behaviour as well as the extension 

in excessive and compulsive buying behaviours. By revealing the underlying mechanisms of 

decision processes it raises a promise of greater transparency and a clearer vision, which is 

highly beneficial for both consumers as well as companies. This is reasoned by the 

established foundation that gives companies better possibilities to maintain price and product 

policies (Kenning and Linzmajer, 2011). Due to the notion that developments in consumer 

neuroscience promise a better concordance between consumers needs and companies 

adaptation of price, design and quality, which responds to these needs. Accordingly, this 

coherency could enhance and secure long-term economic growth, effective markets, and more 

importantly enhance consumers’ wellbeing without supressing the autonomy of consumers 

(Hubert and Kenning, 2008; Kenning and Linzmajer, 2011).    
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8.3. VALUATION AHEAD OF TIME 

The results presented in this thesis further suggest that brain activity occurs long before an 

actual choice is made, and takes place immediately when the products are shown14. This 

demonstrates that it is possible to capture information about the actual brain engagement 

concurrently with the presented stimuli and the process of decision-making. In comparison, 

Knutson et al (2007) additionally support this view by suggesting that decision-making is 

involved with distinct preceding activation.  

 

Knutson et al., (2007) further conducted a study (fMRI) consisting of a four second product 

showing, then an added price of the product, and lastly the subject made a choice, explicitly 

conscious. The immediate affective reactions traced from eight to twelve seconds before the 

active and conscious decision was made, thus signifies the decision to purchase or not to 

purchase a product (Knutson et al. 2007). Specifically, Knutson et al., (2007) found evidence 

for prediction of purchase through specific brain activation long before the actual choice, 

however, the predictors of choice were not fundamentally better at predicting purchase than 

that of purely asking the subjects of their subjective preferences. Decisively, Knutson et al., 

(2007) have proved that neural activation has shown to predict consumer choices, and this 

thesis is following and contributing to that assumption.  

8.4. TOOLS 

Turning now to the experimental evidence of the function of the EEG headset capabilities, it 

promises a great capability for future utilisation. This novel and relative easy, and inexpensive 

way of measuring brain engagement should be seen in contrast to the relatively expensive use 

of fMRI in empirical studies of cognitive neuroscience.  

 

Despite the fact that the findings in this thesis provides new knowledge of decision processes, 

this thesis also acknowledges the adaptability of EEG scanning as a reasonable tool for 

measuring brain activity. It is further argued to radically change the approach and application 

to study consumer behaviour. The experiment has furthermore indicated that the field of 

cognitive neuroscience are able to profoundly advance the understanding of consumer 

decision-making. This is achieved by acknowledging the importance of EEG scanning as a 

                                                
14 Figure 8 – Experimental design, Page 48 
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new instrument in the toolkit for this particular purpose (Plassmann, Ramsøy, and 

Milosavljevic, 2012).  

8.5. FURTHER PERSPECTIVES 

The more specific discussions and deliberations presented in the above elicit a series of 

further highly relevant and interesting issues. The nature of these issues are of a broader 

perspective with further reaching consequences. The section then, briefly touches upon a 

discourse and discussion related to the potential sociocultural consequences of a highly 

detailed understanding of human decision-making. 

8.5.1. ETHICAL PERSPECTIVES 

Contextualising prediction of consumer decisions in a relation with cognitive neuroscience 

has implications involving ethical perspectives. On the one hand ethical perspectives 

particularly arises regarding whether consumers benefit from neuroscientific research of 

decision-making, when presented with products they actually desire and, concurrently, are 

able to learn from their own behaviour to better understand how they make decisions (Hubert 

and Kenning, 2008).  

 

From a commercial point of view, the application of neuroscience to marketing can be the 

reflective basis for an understanding on how consumers store, create, recall and relate to 

exposed information in everyday life (Lee, Broderick, and Chamberlain, 2007). On the other 

hand, there is an ethical element to this application, which stems from protection of 

consumers who feel harmed or even exploited. Furthermore, there is also an ethical element to 

the protection of autonomy of consumers’ decision-making besides being vulnerable to the 

mechanisms of persuasion that is revealed by neuroscience (Murphy, Illes, and Reiner, 2008) 

 

Viewed in this light it can thus be suggested that consumer neuroscience can become 

problematic depending on future technology, due to the implication of manipulation of 

consumer behaviour to a degree where the consumer are simply not able to be conscious of 

the manipulation. It is interesting in this relation to debate whether implications of the 

cognitive neuroscience application to marketing can commence an overconsumption by 

consumers in near future.  
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8.5.2. LIBERTARIAN PATERNALISM 

Humans need the protection from others who deliberately seeks to take advantages of their 

weaknesses. In relation to the dual decision-making systems suggested by Kahneman (2003), 

and the extension of his work into the works by Berridge (2009) and Davidson (1990), it is 

argued that these mechanisms can be highly manipulated.   

 

The prediction of consumer choice is in a sharp reference and contextualisation to nudging 

and choice architecture (Thaler and Sunstein, 2008). Referring to libertarian paternalism, 

which come across as an oxymoron, implies that societies can nurture a paternalistic approach 

by guiding people to make choices that benefit them however also providing full freedom of 

choice for those who are not willing to be guided or want to opt out. Findings from cognitive 

neuroscience, nonetheless, raise the highly philosophical question whether it is ethically 

correct to exploit the promise of better predictions of how humans make decisions? The 

choice architecture is an instrument that design and exploit the knowledge of our psychology, 

without comprising free will to decide. Choice architecture is pertinent to the term Neuro 

Nudging (Dooley, 2012), which captures the essence providing a little push in a specific 

direction, regardless of awful products or poor marketing. The little and gentle push implies 

neither coercion nor certainty of decision outcome. The ethical dilemmas are many, which 

nevertheless spurs conflict and opportunity into the perspective of societies. 
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9.  CONCLUSION 

The objective of this thesis was to determine the mechanisms of consumer decision processes, 

and to assess how the use of neuroscience could inform existing knowledge of consumer 

behaviour 

 

In terms of answering the first part of the two-fold research question, aspects from traditional- 

and neuroscientific perspectives of decision-making processes were presented. From a 

traditional perspective, mechanisms of consumer decision processes rely on deliberate, 

conscious and purely rational interpretations. The conceptualisation of unconscious processes 

of consumer decision-making dethrones conscious decisions processes. Furthermore, it 

censures the simplistic and idealistic doctrine of purely rational choice as the foundation of 

decision-making. Acknowledging the highly complex nature of consumer behaviour it is 

consistent with the difficulties explaining consumer behaviour as a consequence of the 

fragmentations of society. Particularly, due to the complication of conscious constructed 

meanings and first-person narratives, and the wrongful utilisation of predictions heuristics.    

 

The heavy reliance on humans’ ability to describe and reconstruct their feelings is generally 

subjective. Moreover, it has been argued in this thesis, that consumers are limited in being 

able to clearly, and consistently, reflect on their specific choices. This is in despite the fact 

that even though the ability to make predictions is pivotal, humans are not very good at 

making them. It is therefore argued that the results collected in this thesis, in particular, bring 

important evidence, which seem to correspond to this problematic issue. 

 

From the perspective of neuroscience, neural mechanisms of consumer decision-making 

processes conceptualise the complex underlying processes of decision-making. Specifically, 

implicit and automatic processes are involved in initiating behaviour, where decisions are 

affected by unconscious motivated goals. Thus, the underlying processes of decision-making 

are also governed by emotions. The psychological, biological and psychophysical frameworks 

presented in this thesis are found to provide counterevidence of traditional theories based on 

explicit and conscious methods, by acknowledging the intuitive and unconscious affect of 

decision-making processes.  
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Despite the identification of the neural mechanism of decision processes, these findings 

further enhance the understanding of predictive coding of consumer choice. The evidence of 

predictive mechanisms has proven to be very confirmative. As a result of the explorative 

method it was possible to confirm alpha frequencies as presented in prevailing research. 

Nevertheless, the more interesting result is that gamma frequencies have demonstrated to 

have the strongest effect. This is a striking and significant finding. The effect of laterality has 

shown to predict willingness to pay, which is ascribable to the neural mechanism of decision 

processes. Decisively, this finding has shown that prefrontal activity plays a vital role in 

decision processes by assigning economic value. In conclusion, all of these findings support 

the main hypothesis.  

 

In terms of answering the second part of the two-fold research question several aspects have 

been considered in relation to how the use of cognitive neuroscience can inform existing 

knowledge of consumer behaviour. Firstly, cognitive neuroscience should not be considered 

as a challenge to traditional theories of consumer behaviour. An issue of particular importance 

is merely that the field is advancing and shows a promise of complementing further research 

and investigations into consumer behaviour. Nonetheless, developments stemming from 

cognitive neuroscience have the potential to inform emerging theory and models of consumer 

behaviour that in comparison have very little resemblance to rational decision making 

processes. Decisively, new theories and models that promise to grasp consumer behaviour in 

a more profound and comprehensive manner. Conclusively, the intersection of economy, 

psychology and neuroscience, and their associated disciplines have shown to contribute to an 

important step in the evolution of consumer decision-making. 

9.1. FUTURE RESEARCH 

This section outlines a set of future initiatives, which are obvious to pursue as part of further 

advancing the results and insights presented in this thesis. This includes both wide-ranging 

research activities and more specific suggestions. 

 

Firstly, responding to the wide ranging perspective, future research is naturally directed at 

further investigation of a deeper and more advanced understanding of spatial patterns of brain 

activation. Such advancements promise greater knowledge and better predictions of human 

behaviour in an extremely important context (Plassmann, Ramsøy, and Milosavljevic, 2012).   
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More specifically, future studies could encompass advanced wireless technology as a natural 

repercussion of this thesis. In a future context The Department of Informatics and Cognitive 

Systems at the Technical University of Denmark (DTU) has developed a novel technique by 

combining a portable wireless Emotive Research Edition EEG headset with a Nokia N900 

smartphone. This makes it possible to process and visualise the reconstructive pattern of brain 

activity on the device. The brain imaging data recorded by the EEG is then visualised by 

colours and presented on the smartphone in 3D (Petersen et al. 2011; Stopczynski et al. 2011).  

 

Hence, future research could in particular capture brain activity patterns by integrating 

smartphones with wireless EEG headsets, which can construct the foundation for analysing 

decision processes in naturalistic sceneries (Stopczynski et al. 2011). Accordingly, real 

purchases promise an engagement of justification of buying, time pressure, self-esteem, and 

possible anticipated regret, which may differ from experimental settings (Tusche et al. 2010).  

 

This is argued to be significant in further research, due to the ability to capture and observe 

consumers mental processes in real time, which are difficult to subjectively and verbally 

express in traditional experimental setups or questionnaires. The notion of analysing mental 

states in naturalistic sceneries, consequently, directs future studies to conduct research to 

actual in-store shopping behaviours, which can be discussed to potentially make better 

predictions of such (Plassmann, Ramsøy, and Milosavljevic, 2012). Additionally, this 

research responds to compulsive buying behaviours and in broad ranging in-store purchases. 

 

Furthermore, the experimental design could be structured with an integration of the PANAS-

X questionnaire, by determining the positive affects and negative affects of subjects (Watson 

and Clark, 1994). In doing so, future results could contribute to the overall results by 

revealing emotional states as a considerable effect on decision-making. The PANAS-X could 

reveal scores related to fear and anger, which have a relatively great impact on decision-

making, and accordingly, is associated with relatively higher right prefrontal brain activation.    

 

Finally, a tighter integration of neuroscientific methods with consumer behaviour could yield 

further advancements related to the emergence of new models of consumer behaviour and 

theory. These new models would carry little resemblance to traditional rational choice 

models, and would potentially carry an ability to comprehend the full scope of economic 
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behaviour rather than simply deviations from rational behaviour (Loewenstein in: Kardes, 

Cline, and Cronley, 2011). 

 

Finally, future research could be directed at the divergence between what are traditionally 

thought of as purchases. For instance electrical goods versus products, which are associated 

with impulsiveness, for instance, corresponding to confectionary. The relatively great 

divergence between these categories would be interesting to explore in relation to the 

assumed difference between dual decision systems from where the influences stem. 

Accordingly, applying the discovered findings from this thesis to the field of marketing is 

highly relevant and could be essential regarding a better understanding of the impacts of 

general marketing techniques. Is it thus argued that further research into brain patterns could 

be paramount in fully comprehending mental responses to both existing and future marketing 

stimuli as well as surrounding circumstances in general.  
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11.2. APPENDIX 1  

OVERVIEW OVER PREDOMINANT PSYCHOPSYSIOLOGICAL TECHNIQUES  

 

Overview of techniques adapted from Perrachione & Perrachione (2008) 

 

Neuroimaging 

Technologies 

Acronym Physical Measure Applied Measure Temporal 

Resolution 

Magnetic Resonance 

Imaging 

MRI Change in energy 

state hydrogen 

Grey and white matter Days 

Functional Magnetic 

Resonance Imaging 

fMRI Blood oxygenation 

level 

Metabolic activity Seconds 

Pesitron Emission 

Tomography 

PET Radioactive 2-

deoxyglucose 

Metabolic activity Seconds 

Magnetoencephalography MEG Magnetic fields Population neural 

activity 

Milliseconds 

Electroencephalography EEG Electrical fields Population neural 

activity 

Milliseconds 

Other 

Psychophysiological 

Techniques 

    

Galvanic Skin Response GSR Electrical 

resistance 

Arousal Fractional 

seconds 

Eyetracking  Corneal 

reflectivity 

Spatial attention Milliseconds 
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11.3. APPENDIX 2 

STIMULI 

FAST MOVING CONSUMER GOODS (FMCG) 
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SHOES 
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CLOTHES 
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PURSES 
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11.4. APPENDIX 3 

WELCOME 

 

 

DECISION	  NEUROSCIENCE	  RESEARCH	  GROUP	  
COPENHAGEN	  BUSINESS	  SCHOOL	  

Log. nr.   

Tidspunkt og dato  

 

Deltagelse i  EEG forsøg i SenseLab, DNRG, på CBS 

 

1. Du har som forsøgsperson i denne test fuld ret til at afmelde din deltagelse og trække dig 
ud inden eller under selve testen. Testen vil tage mellem 40 og 50 minutter.  

2. Det vil ikke få nogen konsekvenser for dig som forsøgsperson, hvis du ikke vil deltage 
alligevel.  

3. Testen vil ikke medføre nogen gener, herunder risici, ubehag eller bivirkninger, der skulle 
påvirke din lyst til at deltage i forsøget.  

4. Din deltagelse er anonym.   
5. Hvis du efterfølgende skulle have nogen spørgsmål angående testen, så bedes du venligst 

kontakte Gruppeleder, Decision Neuroscience Research Group, Thomas Zoëga Ramsøy; 
tzramsoy@gmail.com. 

 

Jeg har læst og er indforstået med ovenstående punkter; jeg har modtaget tilfredsstillende 
information om forsøget og omfanget af min deltagelse. Jeg indvilliger i at deltage i dette 
forsøg.  
 

 

Navn: 

Alder: 

Beskæftigelse: 

E-mail adresse: 

Underskrift: 
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11.5. APPENDIX 4 

INSTRUCTIONS 
Velkommen 

 

Som en del af dette forsøg, kan du blive den heldige vinder af et gavekort til Frederiksberg 

Centret på 1.500 kr. 

Dette forsøg er opdelt i 2 dele: 

1. Du bliver præsenteret for en række produkter, hvor du derefter skal vælge hvilken 
pris du ønsker at give for produktet.  
 

- Du kan angive din pris på en skala som går fra 0 kr. til 2.000 kr.  
- Hvis du ikke vil købe produktet, skal du blot trykke på pilen nederst i billedet.  

 

Du vil for hvert produkt have 1.500 kr. at handle med, men mulighed for at give op til 
2.000 kr. De produkter som du vil blive præsenteret for vil du få mulighed for at købe, 
hvis du vinder lodtrækningen. Et evt. resterende beløb vil blive udbetalt. 

 

Når du er færdig bedes du besvare de bagvedliggende spørgsmål på de næste sider. 

 

2. Du bedes besvare de bagvedliggende spørgsmål der befinder sig på de næste sider. 
 

Når du har besvaret spørgeskemaet forhold dig roligt, og vend papirerne med bagsiden 
opad.  

 

Gennem forsøget er det vigtigt at du ikke stiller spørgsmål eller på anden vis tager kontakt til 

den observerende person. 

 

Du vil til hver en tid kunne afbryde forsøget, da denne er frivillig. 

 

Tak for din deltagelse. 
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11.6. APPENDIX 5 

HOW DO YOU PERCEIVE YOUR OWN DECISION MAKING CAPABILITIES? 

 

Angiv hvor enig du er i følgende udtalelser 

 

 

Meget 

enig 

 

Enig 

 

Ved ikke 

 

Uenig 

 

Meget 

uenig 

 

Jeg føler mig i kontrol når jeg shopper 

     

 

Mine valg er gennemtænkte og logiske 

     

 

Jeg har klare begrundelser for mine valg 

     

 

Jeg planlægger mine valg 

     

11.6.1. APPENDIX 5.1 

 
 

18%	  

49%	  

18%	  
15%	  

00%	  

18%	  

38%	  

21%	  
23%	  

00%	  

13%	  

44%	  

18%	  
23%	  

03%	  
08%	  

44%	  

21%	  

28%	  

00%	  

Meget	  Enig	   Enig	   Ved	  ikke	   Uenig	   Meget	  Uenig	  

Hvordan	  opfatter	  forbrugerne	  	  
deres	  egne	  beslutninger?	  

Jeg	  føler	  mig	  i	  kontrol	  når	  jeg	  shopper	   Mine	  valg	  er	  gennemtænkte	  og	  logiske	  

Jeg	  har	  klare	  begrundelser	  for	  mine	  valg	   Jeg	  planlægger	  mine	  valg	  
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11.7. APPENDIX 6  

 

The common amplitudes of Electroencephalography (EEG) are connected to frequency bands of mental 

states.  

DELTA > 4 Hz - Delta is characterised by deep and unconscious sleep.  

- The delta frequency tends to be highest in amplitude and the slowest waves.  

- Delta waves increase in relation to our decreasing awareness of the physical world. 

 
THETA 3.5 – 7.5 Hz - Theta waves depict calmness. 

- Theta rhythms are observed during some sleep states, and in states of quit focus  

 
ALPHA 7.5 – 13 Hz - Alpha waves shows states of relaxation, and are attenuated with open eyes as well 

as by drowsiness and sleep. 

 
BETA 12 – 25 Hz - Beta waves are associated with wakefulness and consciousness, often active and 

busy. 

- Beta is usually seen in both sides of the brain in symmetrical distribution and is 

most evident frontally.  
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GAMMA 26 – 70 Hz 

(Centred 

around 40) 

- Gamma waves are associated with the active exchange of information between 

cortical and subcortical regions. 

- Gamma is typically observed in conscious waking state and in REM dreams.  

 
(Baars & Gage, 2010; Zurawicki, 2010) 

 

 

 

 


