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ABSTRACT 

 

Purpose – The purpose of this thesis is to shed light on the different attitudes of various individuals toward 

the use of neuroscience in economics and marketing. A brief introduction, of the difficulties faced by the 

companies using traditional market research methods and the technological evolution, leads to the 

application of neuroscience to address issues to economics and marketing. Furthermore the thesis offers an 

idea of how these methods are currently used and where the practitioners in the field presume them to 

evolve. 

Design/methodology/approach – The discussion about the traditional methods and the research for more 

precise and scientific based methods is undertaken on both a theoretical and applied nature. In order to 

obtain data about the various attitudes has been run an online survey, the data gathered have been later on 

analysed using T-Tests and Linear Regression Models. On the other hand to get more precise insight about 

the expectation of evolution have been organized face to face interviews with the most internationally 

prominent practitioners within and around neuromarketing. 

Findings – The first part shows that although this is an emerging field the interest and the number of 

information together with the studies attempted is in continuous and exponential growth. Through the online 

survey has been possible to deny the supposed negative attitude, especially from the consumers’ class, 

toward the use of neuroscience, and to propose a positive correlation between the interest and knowledge 

about the field with and the attitude toward neuroscience. The interviews suggest how these methods can 

contribute to confirm/deny, reconfigure, or improve the conventional theories about consumers’ behaviours, 

and besides how neuroscience could be used in favour not only of the companies but also of the consumers. 

Practical implications – It is essential to understand what is happening in this emerging field, to provide 

more objective information about the current official studies conducted with the use of neuroscience. 

Consumers need to be more informed, practitioners would benefit of a closer collaboration, and the 

discipline would develop in a climate free of over enthusiasms or fierce criticisms. 

Originality/value – The lack of official survey or review regarding the attitudes toward the discipline make 

of this paper an important source of data. The analysis shows significant statistical results contrary to what 

previously assumed about the general negative attitude. Furthermore the participation of prominent 

practitioners provides useful and extremely valuable information. 
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INTRODUCTION TO THE TOPIC 

 

In recent years there has been an increasing interest in applying insights and methods from modern 

neuroscience into the fields of consumer research, marketing and economics.  

This development has simultaneously generated both strident criticism and enormous enthusiasm.  

The use of these methods is still in its infancy, but the potential benefits from the results have produced a 

tremendous interest. Due to the fact that the discipline is still new, the formal knowledge is limited to few 

experts, albeit media attention has shown great interest in the area.  

As one can imagine, there is already an abundance of information about the inclusion of neuroscience in 

many untraditional cross-disciplinary settings. 

The treatment of the emerging fields of neuromarketing, neuroeconomics, decision neuroscience and 

consumer neuroscience have been reflected with both amusement and fear in mass media and scholar 

communication alike.  

Today, there is a lack of an overview of people’s attitudes towards this new development. There is also a 

great need to understand the potential mechanisms that lie behind differences of opinions between people on 

this issue.  

As there is no present official survey or review of the recent development, there is presently a great need for 

the exploration of people’s attitudes towards the inclusion of neuroscience tools and insights into economics 

and marketing. 

 

This leads us to the following question: 

“What are people’s attitudes towards the use of neuroscience in economics and marketing?” 

 

As this overall question has yet to be answered, one of the primary concerns would be to collect data that 

may shed light on this issue. Such an approach would, by nature, be largely explorative, but one may also 

generate particular hypotheses, based on a few simple facts. First, one may assume that people’s differences 

in opinions may be influenced by their backgrounds. Such backgrounds can be plentiful, and thus, these may 

come as separate sub-hypotheses. 

As crucial part of the background, heavily influent on the opinions, is the direct relationship that the various 

individuals have with the discipline; this relationship is obviously different when considering consumers, 

marketers/advertising companies, scientific researchers and media. 

Our a priori groups included: 

- Consumers, who most of the times have no deep knowledge about these new scientific methodologies; 

with the exception of the ones who actively seek out such information, their knowledge is mostly 

limited to what is presented in the mass media. As often happens they are also scared or sceptical by 

novelty, when it regards market research methods used by the companies. They basically don’t know 
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the depth and accuracy these technologies could reach in studying human behaviour and the reason 

behind them, and at the same time the influence that the results of these studies could have on their 

free will. They don’t want to believe that someone is manipulating their choices; consumers need to be 

free in this process.  

- Scientists, who have a professional background and point of view regarding these methods. They study 

the human brain or just the cognition, seeking answer for a mere scientific knowledge. Their aim it’s 

the knowledge itself. 

- Marketers/Advertising and Communication Companies, who use scientific and survey techniques for 

market research, in order to better understand consumers’ choices, behaviour, and preferences. They 

can be divided in companies who buy these kinds of research and companies instead who sell them. 

They have a different approach and point of view, due to a different aim. 

- Media, who presume to be “super-parties”, and to report the truth, exposing the pro & cons of the use 

of consumer neuroscience. According to the target they refer, they will present the subject under a 

different light or with a certain angle. That makes possible that different groups of individual are 

reached by different information. 

 

The distinction of the various groups leads to a first hypothesis: 

 “Attitude to neuromarketing (neuroscience in marketing) is different for consumer, marketers, 

scientists and media”. 

 

In general, one may assume that the more a person knows about a field, the better he or she will evaluate it. 

Conversely, the less one knows about a field (or is interested in it) the more sceptical one may be. 

It is also possible to assume that according to the level of education of the various individuals, the attitude 

towards neuroscience could differ considerably. People with a higher level of education are supposed to 

approach the subject in a more analytical and rational manner; they are assumed to analyse the subject from 

different perspective and point of view. Instead for a lower level of education is possible to suppose a more 

emotional reaction based on hearsay or on the feeling arisen from such a scientific complex subject.   

 

More specifically, we can put this up as other testable hypotheses: 

‐ “The level of interest and knowledge about neuroscience/neuromarketing is positively 

correlated with attitude toward the discipline and its employment”.  

‐ “The level of education is positively correlated with the attitude toward neuromarketing”. 

 

Besides these hypotheses it would be interesting to perform an exploratory analysis, considering also other 

variables, to determine if in some way they also can affect the attitude of the various individuals. These 

variables could for instance be: the gender, the political view and the religious belief.  
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It is important to debate about the advantages and disadvantages of the use of neuroscience in economics 

and marketing. Understand who will benefit the advantages; considering the existence of various groups, the 

advantages of one could be disadvantages for another. It has to be clear in which fields these methods are 

mostly used at the moment, where they could be used more effectively, and also the possible future openings 

in different areas. Furthermore it is necessary to know what kind of resources or competences are required to 

introduce neuroscientific research within a company, if this will remain a technology available only to few 

big companies or if it is going to be implemented easier in the future. 

 

This leads to a second question: 

“How is neuroscience applied to economics and marketing and which are the future openings?” 

 

In order to answer to this second question it will be necessary to collect other data, different from the 

explorative kind necessary for the previous question. 

A deep discussion with the ones who are the pioneers in this field, those practitioners who have the 

knowledge and adequate backgrounds, can provide an overview on the current situation and try to foresee 

the future development.  

The use of these methods, besides the technical difficulties, present also an embedded ethical dilemma; and 

all the various groups, aimed from different and sometimes contrasting interests, are supposed to take 

different positions in regard.  

The ethical dilemma regards whether or not is right to use a technology able to look directly inside human 

brain. 

It is necessary to make clear if there is or will be necessary any regulation in order to protect consumer from a 

possible abuse of the methods. On the other hand is necessary to understand what is really achievable with these 

methods and what will never be possible. 

The exploration on people’s attitudes and a clarification about the uses could resolve this ethic dilemma and allow 

the development of the discipline in an environment without alarmism or inconsistencies. 
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1 - CURRENT / PRESENT SITUATION 

 

“Market research is the key to improve companies’ insight on consumers’ behaviour.  

Competition among companies is strong, and in the last four decades marketers have tried many different 

methods to obtain and measure “customer satisfaction”. Unfortunately satisfaction is a short-lived 

phenomenon.  

Surveys indicate that even satisfied customers leave a company; the answer to this behaviour should, 

according to some researchers, be sought within the consumer’s mind and brain. The brain quickly gets used 

to new stimuli and tends to react only to the unexpected ones; this provides a neural-basis explanation why 

marketing experts now exhort us to “delight” our customers instead of simply satisfying them.” (Fugate, 

2007). 

Companies thus face everyday with the problem regarding how to get new and deeper knowledge about 

consumers.  

The fact that the companies don’t have perfect information about consumers’ preferences or behavioural 

processes generates a number of costs that burden heavily on companies’ economy. The lack of information 

about consumer preferences and behaviours often pushes companies to make choices and decision not 

grounded on reliable data, exposing them to economic risks.  

Companies must foresee with the highest possible degree of certainty every investment they do, and to do 

that it is crucial to adopt the market research methods able to provide the deepest knowledge about 

consumers’ behavioural and decisional processes. 

It is vital to know what leads a consumer to purchase a certain product instead of another, and to get to know 

which stimuli drive towards the choice of a specific brand. Companies have to know when a sale or an offer 

is effectively leading a consumer to buy more than he would have done. It is moreover important to know if 

the capital invested in communication campaigns or advertising have been effective, if the campaign gave 

some return in term of loyalty, but also if they have been able to attract new consumers outside of the 

normal customers of the brand.  

In short companies need to have exact information about what the consumer like in a product, why they 

like it and how to present the product to consumers in the most attractive way. 

Nowadays companies find it increasingly difficult to appeal to consumers with advertising; new and more 

effective ways are required. Several studies show that the influence exercised by the advertisements on 

consumers is decreasing exponentially, that due to the always-increasing number that everyone is exposed 

during the daytime. Consumers are getting immune to advertising (Farr, 2002). 

As the Executive Creative Director at Bates, Andrew Cracknell, wrote: “There is an unwritten, unspoken 

contract between advertiser and advertised, and we could be coming closer to breaking it. That contract 

states that there needs to be climate acceptability, not just in the content but also in volume, for advertising 

to work at its most efficiency. It has to be not just tolerated but welcome, other wise it gets cut out and we 
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get diminishing return on our investment (ROI).” (Farr, 2002)  

Research tells us that the number of advertisement an average shopper is exposed to in a week varies hugely 

around the world. For example in Denmark and Belgium, it is likely to be around 200 ads, whereas in the 

US it could reach 1000, and even more in Japan. As it is easy to imagine the number of advertisements to 

whom consumers are exposed goes deeply to influence the response they will have. (Farr, 2002) 

The always-increasing difficulty for companies to gather consumers’ attention is a huge cause of a waste of 

capitals.  

Companies invest immense amount of capital in market researches and advertising campaigns, and a 

continuous research to avoid waste is a crucial task for companies of all the sizes. 

Despite all the improvement done in the marketing and advertising field we are still faced with the same 

problems that the department store pioneer John Wanamaker recognized one century ago, when he famously 

declared: “Half my advertising budget is wasted. Trouble is; I don’t know which half.” 

In 2005, corporations spent more than $7.3 billion on market research in the United States alone. In 2007, 

that amount rose to $12 billion. All those capitals do not even include the additional expenses involved in 

the marketing of an actual product – the packaging and displays, TV commercials, online banner ads, 

celebrity endorsements, and billboards – which carry a $117 billion an annual price tag in America alone. 

Globally according to the IXP Marketing Group, roughly 21000 new brands are introduced worldwide per 

year, and the history teaches us that all but the few of them have vanished from the shelf a year later 

(Lindstrom, 2008). In consumer products alone, 52 percent of all new brand and more than 75 percent of 

individual products launched on the market fail (in Japan, product launch fail 9.7 times out of every ten) 

(Lindstrom, 2008). 

The situation does not appear to be simple; companies have to survive in this environment who is now 

pushing them to the necessity to create products starting from a better understanding of customers’ needs 

and behaviours; old market research methods are no longer up to the task alone of finding out what 

consumers really think.  

“That happens because of our irrational minds, flooded with cultural biases rooted in our tradition, 

upbringing, and a whole lot of other subconscious factors, assert a powerful but hidden influence over the 

choice we make everyday” (Lindstrom, 2008).  

Companies and marketers would probably result really interested and positive toward anything that could 

help to avoid the costs that a lack of information brings to them. 

It is possible to hypothesize that new market research methods based on a more reliable knowledge about 

consumer preferences and behaviours would be embraced with enthusiasm.  

A better knowledge would lead to a higher satisfaction of the customers, because of the ability to deliver 

products with the desired characteristics. At the same time it would lead to saving important amount of 

capitals earmarked to ineffective advertising and communication campaigns. 
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1.1 - MANAGING THE MARKETING MIX 

As it is easy to imagine companies are challenged, to survive, on many different fields. A small 

improvement or a small change in the various policies could make the difference, and allow reaching that 

sought competitive advantage on the competitor companies. 

That is why they are always seeking for a better knowledge of consumers; that would mean new and more 

precise methods to analyse consumers’ decision processes and purchase behaviours. Then, using that 

knowledge to manage in a more attentively considered way the different variables in hand. 

The Marketing Mix consists of four principal policy or variables, which companies can control in order to 

obtain consumers’ preference.  

The term “Marketing Mix” became popular after Neil H. Borden published in 1964 the article “The Concept 

of the Marketing Mix”, but it was actually with Professor E. Jerome McCarthy that the ingredients of this 

mix have been grouped in four categories or variables, and called the 4P’s of marketing. These variables 

have been part of the companies’ strategies for ages, so here these pages are not trying to substitute these 

four variables with anything new, but simply to identify the possibility of using new market research 

methodologies to get more reliable data about consumers, and consequently control the existing variables of 

the marketing mix in a manner that could help to avoid mistakes or waste of capitals. 

These variables or parameter are: 

- Product policy: also called the “heart of marketing”; “it includes the decision that a company makes 

regarding the market-driven composition of its offered services” (Kotler and Keller, 2006). It refers to 

tangible or physical characteristics of the product or the service. It is an essential element of successful 

corporate policy; because, the products range that satisfies the needs, the demands and the problems of 

the customers, can be a key for sustainable corporate success. (Cooper, 1979; Selnes, 1993; Anderson 

et al., 1994; Bailetti and Litva, 1995).  

 However conventional market research often does not yield the desired information about customers’ 

real opinion of a product although it has provided companies with valuable and increasingly more 

precise information about consumers, and we are not trying to debate this within these pages. 

 A fast moving market always requires better and deeper knowledge, and it could happen that previous 

methods sometimes reveal themselves inadequate to the task.  

 The introduction of a new product is always a hazard for the companies that have to consider many 

different aspects. Nowadays it is fundamental to be fast to introduce new products, in order to gain the 

advantages of the first movers in a certain field; on the other hand being the first present some 

disadvantages, for instance the risk of introducing a product not in line with consumers’ demands and 

needs. 

 Several methods, theories and researches try to make these processes less risky, and maybe the 

opening to new methods and new solutions could help avoid some mistakes and improve the chances 

of success.  
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 It is possible to imagine the implementation of these methods into the Stage-Gate System, a world-

class model for new product process or product innovation process, proposed by Professor Robert G. 

Cooper, used to improve effectiveness and efficiency.  

  The stage-gate system is a conceptual and operational model for moving a new product or service from 

the idea generation to the launch. The use of this model allows the company to satisfy different critical 

success factors, necessary for a product to meet consumers’ desires.  

 According to the Stage-gate System it is necessary for a product to be different from the others on the 

market and to deliver unique benefits and superior value to the consumers; the product has to have a 

market-driven and customer-focus orientation, which requires a deep knowledge about consumer 

exigencies and at the same time a need to know the possible evolution of the market in term of trends. 

If it is a specific physical product it has to have an appealing design. At the moment of the launch on 

the market it will be necessary to organize a proper marketing plan and meticulously establish who to 

address the product to.  

 According to Prof. Cooper “Speed is everything! But not at the expense of quality execution.” 

(Cooper, 2001)  

 The fact is to divide the innovation process into stages, with each stage consisting of a set of 

prescribed, cross-functional, and parallel activities. The entrance of each stage is figured by a gate, the 

gate has the function of quality control and go/kill checkpoint.  

 A proper research, conducted with the right methods, would definitely improve every single phase of 

the process.  

 “One important aspect of product policy is the optimal design of a product according to the 

preferences of the customer “(Bloch, 1995).  

 It will be important to understand how the brain processes different designed goods, for example if 

some goods that gained a reputation as status symbols through cultural conditioning signalling wealth 

and social dominance can activate some remarkable reaction in the brain. 

 That will be the challenge of the newest market research methods, to dig into human brain and 

understand the reasons that lead to a certain behaviour. 

 

- Price policy: a central concept in marketing because it constitutes a basic influencing factor of the 

companies’ sales results and profits (Rao, 1984; Pasternack, 1985; Gabor and Granger, 1979; 

Lichtenstein et al., 1993); this is even more important in the case of saturated market.  

 According to microeconomic theories, consumers’ perception of a specific product or service depends 

from the combination between the consumer preference and the price perception.  

 The price policy offers a very interesting phenomenon: the buyers could perceive a similar price in 

two different ways, depending on diverse product categories. “On one hand, high prices can deter 

customers from buying a product because those prices are perceives as a loss; on the other hand high 
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prices can be seen as an indicator for high quality, and can enhance the product value and the 

probability that the customer will buy the goods” (Lichtenstein et al., Völckner, 2007).  

 Without an appropriate control on the price policy, the risk is a high degree of wasted opportunities for 

customization; it would be very profitable for the companies to charge different prices according to the 

individual “willingness to pay” – the maximum price that a buyer is willing to pay for a specific 

product. (Simon and Dolan, 1998) 

 

- Promotion or Communication policy: besides products and prices, communication policy plays an 

increasingly decisive role in marketing. “In the future an important challenge for this marketing-mix 

instrument is the psychological differentiation of brands” (Milgrom and Roberts, 1986; Meenagham, 

1995). This variable is characterized by a big lack in the already existing theory, it is going to be 

crucial the question of how our brain processes and stores advertising stimuli.  

 Communication policy represents an enormous power in the hands of the companies to shape 

consumers idea of products or brands. Looking back at some decades ago, the power of brand, an 

intangible asset, could not be compared with tangible ones; today the brand is much more 

economically worthy than tangible assets. This movement of interest resulted in the companies’ 

research to promote their brand in consumers’ imaginary.  

 The goal for the companies is than to create a strong identity of the brand in the consumers’ mind, in a 

way that the purchase process will overcome the mere characteristic of the product, but will rely also 

on psychological values. 

 The advantage for consumers would be the possibility to identify themselves with the brand or with 

the values of the brand, and perceive the purchase process as more personally engaging and rewarding. 

 Therefore market research has the task to analyse the efficiency of the communication policy, discover 

whether an advertisement trigger or not a consumer reaction. It is important to know if the budget 

invested in communication and advertising is well spent. Companies need to know if the message 

reached a sufficient number of consumers and if this number is part of the target they chose.  

  Furthermore this could not be enough; companies tend to invest a lot to get their advertisement in a 

prime time, for the longest time affordable. Various studies, conducted with newest research methods 

show the importance of other factors to determine the effectiveness of an advertisement. For instance, 

the possibility to create a shorter advertisement, but preserving the effectiveness, would allow buying 

a shorter media time, and saving part of the costs.  

 At the same time companies have to consider the importance of the congruence with the environment 

(program or magazine) where the ad appears; the effectiveness tend to increase significantly in case of 

high congruence.   
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- Place or Distribution policy: comprises all decisions concerning the optimal distribution of goods 

between manufacturer and retailer; this could have a prominent influence on the buying decisions on 

customers (Ailawadi and Keller, 2004; Kotler and Keller, 2006).  

 The shop environment offers to the companies a new field where to compete; it is not always possible 

or opportune to compete on the basis of price.  

 The possibility to engage personally the consumer is a goal that companies should seek in order not to 

offer only the mere product but an experience able to arouse as more senses as possible in the 

consumer (Pine II and Gilmore, 1999). Therefore, a central aspect of this important marketing-mix 

instrument is the choice of product and brand adequate marketing channels, in order to define the 

optimal frame for the presentation of a brand. 

 

The need, faced by every company, to manage these parameters with certainty is pushing them to use 

more trustable and scientifically-proven methods, in order to avoid wastage; methods able to offer better 

insight on consumers’ behaviour processes and purchase preferences. 

From the consumers’ point of view, a better knowledge of their needs and preferences would help 

companies to provide them with more relevant products or services.  

The possibility to improve every single aspect of the marketing mix would lead to a higher consumers’ 

satisfaction. 
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2 - WHY OLD PSYCHOLOGICAL METHODS ARE NO MORE SUITABLE 

 

Until now, economists have tried to understand and predict human behaviour, to have a critical analysis of 

the target consumer. They did that by collecting typical demographic data including age, sex, income, 

education, and lifestyle. Then, to supplement conventional marketing data, psychometrics came along with 

informed assumptions about personality traits and human behaviours obtained from other disciplines such as 

psychology, sociology and probability theory. 

As it was explained before the mere product characteristics are not the only contributors to a purchase result 

or decision-making process. All the communication and advertising around products and services is also 

crucial to affect the consumer’s behaviour, so the market researches should also provide insights about this 

aspect.  

Carrying out market research about the purchases that consumer do, consist in a mere observation and data 

gathering. It doesn’t present particular difficulties, furthermore with the methods and technologies available 

is possible to gather and analyze a huge number of quantitative data. 

A different problem that companies have to face with it is not to understand how many products have been 

sold, but why consumers decided to buy that certain product instead of another. It is important to know what 

triggered the preference of the consumer and which characteristic could be improved to do it. 

 

Marketers are still using methods that have been used for decades:  

- Quantitative research, which involves surveying lots and lots of volunteers about an idea, a concept, a 

product or even a kind of packaging;  

- Followed by Qualitative research, which turns a more intense spotlight on smaller focus group 

handpicked from the same population. 

 

Qualitative interviews allow exploring the perspectives and perceptions of various stakeholders and 

audiences. They should be conducted in a collaborative way so that interviewees are able to articulate the 

topics and experiences that are asked about; often interviewing is a complex process and not simple as it 

seems, whether it is a one-to-one interview or a focus group.  

These kinds of market research present different endogenous problems and limitations. Firstly, problem that 

could occur during a qualitative interview regards the incongruence between what the interviewees claim 

and what they actually do. It could occur both during the one-to-one interviews and during focus groups; and 

it draws the attention to what Atkinson and Silverman (1997) call “the rhetoric of interviewing”. They 

criticize the thought that “through interviewing, researchers gain full access to the inner feeling and 

thoughts, and thus the private self, of their interviewees. They assert that this is often naive and uncritical 

idea by the researcher to take the words of informants as pure valuable facts without taking a critical and 

analytical stance. For example some interviewees may fabricate or elaborate in order to enhance their self-
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esteem or cover up some discreditable actions or belief, and at the same time it could be possible to discover 

discrepancies between what consumers say and what they actually do” (Diamond and Hollaway, 2002).  

In a focus-group interview kind of research for instance could happen that a respondent with a more 

extrovert personality leads the others to claim something they didn’t think or to follow the mainstream idea.  

“Generally it happens that people are not able to reconstruct and interpret their thoughts and feelings 

retrospectively” (Bagozzi, 1995). 

Moreover the effect of the interviewer on the interview itself needs to be acknowledged; it happen that 

informants react in a certain way to the interviewer and modify their answer to please or to appear in a 

positive light, and that could happen either consciously or unconsciously.  

Furthermore the way the various questions are presented has to be very carefully analyzed in order not to 

make leading questions able to guide the informants out of track. 

To confirm the problems that characterize this kind of market research is Steven Elliott during the personal 

interview, citing a marketing guru: “The problem with market research is that people don’t think how they 

feel, they don’t say what they think and they don’t do what they say.” (Steve Elliott, 2009) 

Also the research about the efficiency of advertising and communication campaign is not free of problems 

and difficulties that companies have to deal with.  

For instance, a possible problem regarding the television advertising, is that it is possible to know the share 

of a specific program at a certain time, but that doesn’t say how many person are in the room, and even less 

it doesn’t says how many people are actually giving attention to the program. This is a complicated task for 

market researchers, but of a crucial importance, because it could allow companies to make focus better their 

investment. 

In previous market research the economic model was based on the premise that people behave in a 

predictable rational way. But again, what is beginning to show up, in this new world of cognitive 

neuroscience, is the enormous influence that emotions have on every decision we make. 

It has to be considered that emotions are the way in which our brain encodes things of value, and a brand 

that engages us emotionally will win every single time. 

As George Loewenstein, a behavioural economist from Carnegie Mellon University confirmed: “Most of the 

brain is dominated by automatic processes, rather than deliberate thinking. A lot of what happens in the 

brain is emotional, not cognitive.” (M. Lindstrom, 2008). 

The assumption that consumer choices are always more based on the influence of the emotions shows the 

dramatic change that the view about consumers’ decision processes had in the ages.  

Traditional economics tended to rely on differentiation of the products and on lowering the prices. Once it 

became clear that increasing the segmentation of the market was not a good solution to obtain competitive 

advantages, market research focused to understand better consumers’ needs.  

Behavioural economics applies scientific research on human and social, cognitive and emotional factors to 

better understand economic decisions by consumers; it integrates the insight of psychology and sociology 
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with economic theories.  

The need to understand better what leads the consumer decision processes together with all the gaps of the 

market research previously exposed, are now pushing companies towards new solutions.  

Neuroeconomics is now offering a new point of view to observe and understand consumer behaviours.  
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3 - NEW METHODS 

 

3.1 - BRAIN AND EMOTIONS 

Once understood the importance of the emotion to affect the rational behaviours, it is necessary to give a 

briefly overview on how our brain react to the external stimuli, and which parts are involved in the decision-

making processes. 

Emotions, which guides the unconscious processing, can be aroused to various degree by the external 

stimuli such sounds, odours, pictures, and all kind of external perception as well as by many internal bodily 

and cognitive processes. Indeed for example thinking about brands, products, or communication about 

brands or products, may give rise to emotions. Thereby, in this way all kind of consumers’ decision making 

generate some accompanying emotions. 

 

It is practically possible to distinguish in the brain different areas: 

- The Brainstem and related structures is the lower part of the brain. This is an extremely important part 

of the brain because the nerve connections of the motor and sensory systems from the main part of the 

brain to the rest of the body pass through the brain stem. This part of the brain is generally responsible 

for conducting functions, all information related from the body to the cerebrum and cerebellum and 

vice versa, furthermore it is involved in cardiovascular system control, respiratory control, pain 

sensitivity control, alertness, and consciousness. 

- The Subcortical Structure includes several important part of the brain like: the Basal Ganglia that is 

responsible for a natural and spontaneous smile, which is quite different from the phony smiles we see 

in photographs, which originate in the cortex and are transmitted on the pyramidal tract that is 

responsible for volitional movement; the Internal Capsule; the Limbic System that is the most ancient 

and primitive part of the brain, it is involved with processes like emotion and memories, and also with 

olfactory stimuli; the Thalamus that receives and organizes sensory information with the exception of 

smell and are later forwarded to the cortical centers to be processed; the Hypothalamus that controls 

basic biological functions like appetite, body temperature, sex drive, etc. It is the part of the brain that 

makes you shiver when you are cold and sweat when you are hot, and also sends messages to the 

stomach producing sensations of hunger. While the thalamus is mainly an input structure, sending 

messages to higher brain areas, the hypothalamus is an output structure, sending messages to glands 

and other parts of the body. 

- The Neocortex (cerebrum) is involved in complex cognitive functions ranging from sensory 

perception, generation of motor commands, spatial reasoning, problem solving, conscious thought, 

decision making and humans’ language. 

(McCaffrey, 2008) 
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It is important to clarify that even if the brain can be virtually divided in these different parts, and each of 

them is generally correlated with specific tasks; all these region are heavily interconnected to each other.  

It would not be correct to assert that to every action is involved a single part of the brain. 

“In every consumer behaviour situation involving product categories, brands, public or private services or 

communication about these items, emotions are aroused; and in different ways they influence the responses 

and behaviours of the consumers. The responses or behaviours in turn, generate information and experiences 

about the item and these results in new or modified stored information, which will influence future 

emotions” (Hansen and Christensen, 2007). 

Now that our emotional side is at the core of the attention of marketers, the use of new tools in necessary; 

tools able to give us a deeper and more clear insight of human brain. 

Emotions are aroused because we have a memory of something, since the day we come to life we start 

memorizing, and as Professor Erik Du Plessis said, during a lesson at Copenhagen Business School, in the 

course The role of emotion in advertising and consumer choice: “We are our memory”.  

This is an important point for advertising, as Oatley and Jenkins state, “Attention, for instance, is a result of 

the emotion, not its cause”, that will mean that the aim of advertising is to create emotion and that will result 

in attention. (Du Plessis1, 2005) 

 

 

3.2 – CONSUMER NEUROSCIENCE 

The term “Neuromarketing” is a recently invented moniker. The Economist (2004) credits Jerry Zaltman to 

be the first initially proposing a union of brain-imaging technology with marketing in late1990s, and when 

the Atlanta marketing firm, BrightHouse, opened a neuromarketing division in 2001, the synthesis of 

neuroscience and marketing began to attract attention in science, business, and media (Wilson et al., 2008). 

It is first of all necessary to mansion that exist a first basic distinction between the academic/research use of 

neuroscience and the commercial ones. 

‐ The academic/research use combines neuroscience, economics and psychology to study how people 

make decisions. It looks at the role of the brain when we evaluate decisions, categorize risks and 

reward, and interact with each other. 

‐ The commercial use of neuroscience or Neuromarketing is more applied to marketing; it is more 

practice and more applied to reality. It is a new field of marketing that studies consumers’ cognitive 

and affective response to marketing stimuli. 

“Neuromarketing or consumer-neuroscience than is a sub-area of neuroeconomics that addresses marketing 

relevant problems with methods and insight from brain research” (Fugate, 2007).  

A better knowledge about the consumers’ way to relate with purchases is needed, and neuromarketing is 

simply a method or a tool used to help to decode what the consumers are already thinking about when they 

are confronted with a product or a brand; sometimes even to help to uncover the underhanded methods 
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marketers use to seduce and betray the consumers without them even knowing it. 

Rather than a commercial application, recent discussions define neuromarketing as “The application of 

neuroscientific methods to analyse and understand human behaviour in relation to markets and marketing 

exchanges” (Lee, 2007).  

“Even though the application of neurobiological methods such electroencephalography (EEG) is not new in 

marketing research; the direct observation of the reactions within the brain is now available through the use 

of steadily improving methods of brain of imaging techniques, for example, positron emission tomography 

(PET) of functional magnetic resonance imaging (fMRI). The use of these techniques is providing a 

completely different perspective for market research” (Plassmann, 2007). 

The fact that this area of research is now living its flourishing period is indicated from the growing interest 

of science, practice and media. For example “googleing” the term neuromarketing in the July of 2007 

yielded already more than 800000 hits, against 0 in the April of 2003; which establishes that the field’s 

moved into the mainstream of research, and nowadays is getting even more attentions.  

Neuroscience tries to understand the structure and function of the brain: how it encodes and represents the 

environment, and how it controls the body.  

“The underlying theoretical framework investigates how the brain states give rise to behavioural states, such 

that understanding the mechanism of neural computation will provide a greater understanding of the 

classical relationship between stimulus and response” (Perracchione and Perracchione, 2008). 

The advantage of neuroscience is that it can actually explain how, when and why consumer preferences take 

place. 

“Neuroscience also seeks to understand the neural mechanism underlying complex thoughts, such as 

reasoning, decision making, object representation, emotion, and memory; which overlap with marketing 

notions such as positioning, hierarchy of effect, brand loyalty, and consumer responses to marketing. It 

could potentially give marketers a new tool that can be used to fine-tune ads and marketing campaigns, 

bolster or extend brands, or design better products” (Brammer, 2006). 

The possibility to understand how consumers’ emotions and memory work, would allow to make 

assumption regarding decisions making and preferences; according to that create more exact market 

strategies. 

“It’s going to be possible to see how our products support self-esteem at the deepest level of mental activity, 

which may lead to revolutionary ways to satisfy our consumers’ desire to look and feel better about 

themselves” (Herman, 2005). 

According to Dr. James Bailey, professor of organization behaviour at George Washington University, “in 

the not too distant future firms will be able to tell precisely if an advertising campaign or product redesign 

triggers the brain activity associated with memory and action” (Wells, 2003). 

For decades approaches for measuring the response of the peripheral nervous system to marketing stimuli 

have been used, such electrodermal response or pupil dilatation. It is than not a new attempt the one that is 
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now going on today. 

A continuous progress in the scientific field is allowing to combine the use of already known methods to 

study consumer’s behaviours, with a new emerging discipline called Neuroeconomics or Neuromarketing 

that employs methods originally used in brain research for investigating economic problems. 

 

 

3.3 - CONSUMER NEUROSCIENCE METHODS 

The continuous technological progress supplies the researchers with increasingly more advanced and precise 

tools; the one used in these fields could be divided in two different groups: 

 

- ELECTROMAGNETIC ACTIVITY RECORDING: 

 Electroencephalography (EEG): “Measures voltage fluctuation on the scalp (Hansen, 1981; Klebba, 

1985; Rossiter et al. 2001). The underlying ion currents occur rather remotely from the electrodes 

(across skin and skull) in cortex areas near the surface and result in changes in membrane conductivity 

elicited by synaptic activity and intrinsic membrane processes (da Silva, 2004). An electrode on the 

skin virtually “sees” the summed potential generated by a large number of neurons” (Kenning et al. 

2007).  

 This kind of analysis has a fast temporal resolution; it means that is really precise to determine the 

exact moment of neural activity but is not for the dimension or the reason; another limitation is that it 

can mostly analyze only on the eternal part of the brain.  

 

 Magnetoencephalography (MEG): “Is sensitive to the changes in magnetic fields that are induced by 

electrical brain activity. The temporal resolution can be compared with EEG, so that this modality can, 

for example, resolve the temporal sequence of different cortical activities involved in decision-

making” (Braeutigam et al., 2001). 

 

- METABOLIC OR HEMODYNAMIC ACTIVITY RECORDING: 

  Positron Emission Tomography (PET): “Positrons, the antiparticles of electrons, are emitted by certain 

radio-nuclides. These nuclides have the same chemical properties as their non-radioactive isotopes and 

can replace the latter in biologically relevant molecules. After injection or inhalation of tiny amounts 

of these modified molecules, for example, modified glucose or neurotransmitters and their spatial 

distribution can be detected by a PET – scanner. This device is sensitive to radiation resulting from the 

annihilation of emitted positrons when they collide with ubiquitously present electrons. From the 

detected distribution, information on metabolism or brain perfusion can be derived or visualized in 

tomograms” (Kenning et al., 2007). 
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 With this kind of analysis the spatial resolution is high, compared to the previous EEG and MEG, but 

the temporal resolution is slower. 

   Furthermore, the biggest limit to this technique is, that using radioactive tracers, the application to 

healthy person is restricted. 

 

 Functional Magnetic Resonance Imaging (fMRI): “It is currently the most frequently used functional 

brain imaging technique” (Huesing et al., 2006). “Magnetic resonance scanners produce sets of cross 

sections – tomograms – of the brain, exploiting weak, but measurable resonance signals that are 

emitted by tissue water in a very strong magnetic field after excitation by high frequency 

electromagnetic pulse. The acquired resonance signals can be attributed to their respective spatial 

origin, and cross sectional images can be calculated. The signal intensity depends on water content and 

certain magnetic properties of the local tissue. In general, structural MR imaging is used to depict 

brain morphology with good contrast and high resolution. 

 The ability to visualize brain function using MRI, depends on the fact that increased neuronal activity 

of a brain region are followed by a change in the regional cerebral blood flow and a large increase in 

oxygen rich blood, in which oxygenated blood produces a magnetic signal increase” (Frackowiak et 

al., 2004). fMRI like all other methods is thus an indirect measure of brain activation. 

 Using this fMRI, the spatial resolution depends on scanning technology on the one hand, and on the 

underlying physiology of the detected signal intensity changes on the other hand; usually with current 

scanner technology the resolution is even higher than with PET.  

 Also the temporal resolution is closer to the result obtainable with the electromagnetic activity 

recordings, “some fMRI approaches show that for some neural systems, the temporal resolution can be 

improved down to the level of 100-250 milliseconds” (Ogawa et al., 2000, Huesing et al., 2006). 

 The clear advantage of fMRI results firstly from a much better temporal resolution and a superior 

spatial resolution, allowing whole brain scans in less than three seconds. The second advantage derives 

from its non-invasiveness, permitting repeated measurements in healthy volunteers ad libitum 

(Kenning et al., 2007). 
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4 - VARIOUS GROUPS’ ATTITUDE TOWARD ADVANTAGES AND PROBLEMS OF THE USE 

OF CONSUMER NEUROSCIENCE 

 

“Neuromarketing is here and, instead of creating legions of consumer zombies, controlled by omnipotent 

corporations who use neuroimaging to create hypereffective advertising campaigns, we have seen the 

beginning of a more rigorous, and altogether more relevant, scientific approach to the study of marketing 

questions” (Senior and Lee, 2008). 

The proposal to use scientific knowledge about human brain and apply the results obtained to economics 

issues, could offer to practitioners a different perspective from their usual knowledge. If adequately 

implemented to the previous research methods, it could be possible to confirm or deny previous ascertained 

beliefs. With the neuroimaging techniques is possible to see the footprint of the activation during the task. 

However the problems faced by the pioneers in this field are not few.  

The first problem met is embedded in the technology itself; the difficulties in gathering data and the 

connected difficulties in interpreting these data could lead to a misinterpretation or an over interpretation 

of them.  

Not all the people involved have a deep scientific background, and the ones with a scientific background 

would not necessary know how to apply the results to economics and marketing issues. The use and 

application of high-technology scientific equipment, needs then the close collaboration between scientist and 

marketers. Most of the times they are driven by different objective though.  

As second problem and not less important is the ethical problem about consumers; a non-participative 

involvement and a negative propaganda makes consumers feel like guinea pigs at the mercy of 

unscrupulous companies.  

It will be necessary to verify how much these methods can actually reveal about consumers brain and 

decision making processes, and if this knowledge can be used to induce or even control consumer 

behaviours.  

At the moment it is possible to hypothesize the presence of different and sometimes contrasting opinions 

about consumer neuroscience according to the various individualities involved and heir relation to it. 

- Marketers and Companies who sell consumer neuroscience methods seem to be really enthusiastic 

about the potential use and development of the discipline. A plausible characteristic of this group 

could be the over enthusiasm about the discipline and over interpretation of the possible results. 

- Companies who would buy these market research methods seems to be divided between the ones still 

sceptical about the possible implementation and the validity of the relative results, and the ones eager 

to try a new way to gain knowledge about their consumers. At the same time these companies could 

face a reputation dilemma: being among the first to adopt these methods and benefit of the 

improvement embedded, or to be among the first to risk the media pillory. 

- Scientists are generally motivated and directed by a thirst for knowledge, but they could also face with 
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a possible over-interpretation of the findings. On the other hand this is a great opportunity because 

economics and marketing would provide them with a large number of practical cases, where scientist 

could verify their prediction whether were exact or not. 

- Journalists through all kind of media will have the task to present the new discipline. According to the 

different media and the different market requirements and targets, there will be several points of view, 

some “deeper” with a more scientific background and some others more sensationalistic.  

- Consumers represent the largest group and it is possible to assume that most of them will not see in a 

positive way this new discipline. Generally consumers are characterized by a fear of novelty, 

especially when it is a new technology in the hands of companies. It is possible to presume that 

consumers will perceive these methods as a threat to their free will and deeply intrusive to their 

privacy. 

On one hand, there is a huge interest around this new and promising discipline, and a large number of 

practitioners and companies have already started to invest money in it. On the other side there is a large 

number of people, consumer mostly, who are scared of the way in which these new methods could be 

applied and the results that could arise from them.  

Most of the time consumers have very little knowledge to be able to judge objectively the possible 

advantages or disadvantages that could ensue out. They are in the middle of media crossfire, where one is 

glorifying the application of neuroscientific methods to various environments and another is describing them 

as the last bright “satanic” idea of the companies to control consumer’s mind. 

The analysis in the following pages will reveal which is the real attitude of consumers and also the other 

groups toward this discipline. 

Not everybody believes that Neuromarketing is about implanting ideas in people brains, or forcing them to 

buy what they don’t want to buy; neuromarketing tries to uncover what is already inside the consumers’ 

minds; “modern approaches could avoid beliefs in externally imposed meaning in favour of internal 

generated yearning” (Baggini, 2005), even if there is who would like people to believe that. 

As result of these divergent beliefs, is the fact that consumer neuroscience is developing and getting more 

and more attention from the marketing and economic environment, and at the same time there are more and 

more people who are getting worried about the possible uses or results of these methods. 

An ethical dilemma for marketers is rising about the use of neuroscience methods and data; potential moral 

issues emerging from neuroscience applications include awareness consent, and understanding of individual 

consumers. 

The fear is that even if the use of these methods is not considered a “deceptive advertising” by the Federal 

Trade Commission, they could fail to inform consumers about products, apparently the basis of rational 

purchasing decision. Someone asserts that Neurotechnology could enable marketers to refine persuasion 

attempts using noninformative or misinformative content, with the potential to trigger very positive affective 

responses in consumers. 
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The role of media and journalists are crucial for the general perception of the discipline and it will be 

important to analyze the different approaches and to which extent they influence attitudes.  

An important point to consider is if the use of these methods will hinder people to use free will in their 

choices. The idea of free will gives people the sought after need to differentiate themselves from each other. 

Although the use of consumer neuroscience methods at the moment is a really promising approach to the 

market research, it still faces several limitations as proposed by Kenning and colleagues: 

- Firstly, brain imaging techniques allow rather simple designs, compared to traditional experimental 

design in marketing research. For example fMRI relies on a many stimulus presentation repetitions in 

order to boost the signal-to-noise ratio in the fMRI signal by averaging across a large number of trials. 

- Secondly, the medical environment where the tests are performed, or still big and uncomfortable 

devices, limit the perceived richness of real-world marketing stimuli of consumers. For example, many 

mentioned neuroscientific techniques have difficulties in handling a subject’s body movements such as 

head movements in response to a stimulus. 

- Thirdly, the complexity of underlying neurophysiological processes necessitates a deep understanding 

of the specific neuroscientific techniques in order to correctly test a suggested hypothesis. One crucial 

requirement, for example, is the correct specification of the various control conditions. 

- Fourthly, with respect to the ethical effects of this integrative search, there is the danger that public 

might ignore neurobiological and technical restrictions and treat the initial results as the indisputable 

truth. Thus, the publication and critical discussion of results is crucial to avoid possible misuse of 

brain-imaging techniques in advertising research. 

- Fifthly, brain imaging techniques such fMRI require both sophisticated and expansive hard- and 

software-tools. The costs of scanning one subject for one hour are estimated to be in a range of 300-

400 € (Huesing et al., 2006). 

- Finally, interpretation of neuroimaging data is much more complex than that of behavioural data or 

information derived from questionnaires (Kosslyn, 1999). Not only the nature of the task itself, but 

also the relationship between performance and the underlying physiology are sources of concern and 

relatively new issues for market researchers. 

(Kenning et al., 2007) 

 

In the first part an overview of the current scenario presents a situation where new products have huge 

opportunities to fail, where advertising is loosing its influence on consumer decisions. Companies need a 

better knowledge about consumers’ behaviours and decision processes. Consumers on their side are tired of 

being the target of countless advertising and are getting immune to them.   

Most of the methods previously used from the companies for market research have revealed themselves as 

not anymore efficient to the task; a different approach is required in order to assure consumer appreciation 

and loyalty.  
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5 - HYPOTHESES 

 

This new discipline require different approaches and from a different perspectives.  

The use of an online survey is the first approach with the aim of gathering the largest number of responses 

from the different groups, in order to show the current attitude toward neuroscience. 

A second approach has been instead used to make assumption in regard to more specific issues of the 

discipline; a series of face-to-face interviews with internationally prominent practitioner will introduce the 

advantages and the difficulties in the use of these methods, it will moreover confirm the relative assumptions 

regarding the possible future development of the discipline. 

It is now the moment to make some hypothesis about the attitude of the various parties involved, and about 

the possible advantages and disadvantages that the discipline involves. 

 

 

5.1 - SURVEY HYPOTHESES 

First of all it has to be considered the relationship that every individual have with the discipline. 

If we consider consumer neuroscience as a tool in the hands of the companies it is easy to imagine that 

consumers will feel as the target of this tool, so for example consumers and marketers would not result to be 

on the same side or to have the same attitude. 

The first hypothesis will be: “Attitudes to neuromarketing (neuroscience in marketing) are different for 

consumer, marketers, scientists and media”.  

A second aspect to be taken into account regards the different information available; every individual have 

different backgrounds and interests. 

Consumer neuroscience is now a huge subject of discussion; in the last five years all different media gave to 

it a big relevance. A lot of articles have been written and a lot of words have been spent; both doubters and 

critics abound, and on the other side in many believe in the possible advantages using these kind of 

technologies applied to economics and marketing. 

Exactly the access to different information is the base for the second hypothesis: “The level of interest and 

knowledge about neuroscience/neuroarketing is positively correlated with attitude toward the 

discipline and its employment”.  

This hypothesis assumes that consumers, who don’t have a particular interest in reading about science, 

psychology or neuroscience, get to know about neuromarketing through that kind of media without a 

particular scientific content. These kinds of media, most of the time, try to expose the phenomenon in the 

most sensationalistic way possible; that is a role in journalism.  

As consequence of this necessity of journals and televisions, it could happen that that some results get blown 

up and presented also if lacking of a real scientific validation. 

Media could be than divided, according to the different information they provide the readers, in three 



  26 

different kinds: 

- For the media who wants to provide their readers a scientific knowledge, the approach toward the 

application of neuroscientific methods to economics and marketing will be more careful and rational. 

The approach is different because it assumes a different knowledge of the readers about the subject. 

This kind of information is characterized by different opinions that expose pro & cons about the use of 

these methods in economics and marketing. It is important to remember that scientist are not affected 

by the neuroscience effect, that instead makes this discipline trustable to the most just because of its 

foundations on a neuronal explanation. 

- Media focused on economics and marketing instead will most of the time promote these methods like 

the new frontier of market research, stressing the possible advantage of the use compared with 

previous methods. 

- Other kind of media like could be tabloids and news media, will generally try to warn people against 

the new method in the hands of companies able to enrich them to the detriment of consumer free will. 

Of course that doesn’t mean that all the media will behave in this way, but it is possible to generalize a 

tendency to that, and a brief research about how the various media approach and present this new discipline 

is perfectly in line with what previously affirmed. 

This scenario should make imagine at consumer scared from these new technologies able to read the mind, 

or able to manipulate them without their consciousness about it. 

After this premise and according to the information available, consumers should adverse strongly or be more 

mistrustful about neuromarketing use, than marketers or scientists. 

The formulation of the third hypothesis: “The level of education is positively correlated with the attitude 

toward neuromarketing” is based on the idea that a higher level of education is characterized by a more 

rational approach to such a complex and scientific, independently from the group they belong. 

In order to provide a more specific overview on the variables that could influence the attitude toward 

neuromarketing also the gender, the political view and the religious belief have been included in an 

exploratory analysis.  

The hypotheses here formulated will be tested through the analysis of the survey.  

The opinions of the practitioners gathered during the personal interviews will further clarify these 

hypotheses; thanks to the qualitative interviews it will be possible to understand also the reason behind 

certain attitudes and lay the foundation to modify them. 

 

 

5.2 - INTERVIEWS ASSUMPTIONS 

The personal interviews will not only provide an explanation for some of the questions that have arisen by 

the online survey; they will go on to answer a series of new questions and validate different new 

assumptions. 
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The various interviewees who offered their professional opinion about the various issues are characterized 

from different background and different career. Companies like Neurosense Limited, MillwardBrown, Lab 

or Mindmetic have a deep knowledge in the field of market researches and have been among the first 

companies to implement neuroscience in it. The British company GMTV and MTV (UK) could offer instead 

their experience regarding a practical study they have conducted together with Neurosense Limited using 

these methods. Furthermore other points of view come from other companies who could be interested to 

adopt these neuroscientific methods and from scientific journalists with a deep knowledge in the field as 

well. 

First of all they will express their opinion regarding the ethical dilemma surrounding the application of 

neuroscience methods to economics and marketing.  

The practitioners will report their personal experience about consumers’ attitude toward neuroscience; 

referring to the first hypothesis of the online survey, consumers are supposed to be the group most sceptic 

about the use neuroscience. 

Probably practitioners’ experience will confirm the results of the survey, but more than the survey, it could 

provide some suggestions or proposals to give more respectability to the discipline at the eyes of consumers 

and reduce the potential consumers’ scepticism. 

If the second hypothesis would not be rejected, the various interviewees could definitely suggest something 

to improve the knowledge around neuroscience, in order that everyone, independently from the source, 

could have valid and objective information about the discipline. 

In the second part of the personal interviews analysis, the focus will go back on the problem faced by the 

companies to manage the 4P’s of the Marketing Mix, and the interviewees will again pronounce about the 

possible improvement that the application of such methods could have on the management. 

The fist assumption for the interviews is that: “Thanks to the application of neuroscientific methods to 

economics and marketing, it will possible to manage in more reliable manner the 4P’s of the 

Marketing Mix”. 

 

 

5.3 - VARIOUS STUDIES AND RELATIVE ASSUMPTIONS 

For a better understand of the real situation is necessary to present some of the companies who gave birth to 

the use of this new discipline, the study they conducted, and the different perspectives and purposes of the 

many practitioners. 

Companies and universities will be divided according to the principal studies accomplished and the different 

problematic and policy that they tried to address. Moreover for every Variable or Policy that has to be 

managed for the health of the company, assumptions will be made regarding the results achievable though 

the implementation of consumer neuroscience. 
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PROMOTION OR COMMUNICATION POLICIES 

“Neural scanning might be able to predict the strength of advertising recall for a specific advertisement” 

(Shafer, 2005). This phrase does not necessarily mean that liking or behaving will follow; the recall is a 

condition necessary but not sufficient to influence a postponed purchase. 

 “According to the promoters of brain scanning, subject could be wired to imaging devices while viewing 

images or video clips of a new promotional campaign. Depending on the specific target-advertising 

message, fMRI can be used to compare the neural correlates of different video sequences in the consumer’s 

brain and how this contributes to the brand equity stored in the brain of the consumers. 

Depending on which area of the brain “light” up, assumption can be made about the subjects’ unconscious 

thought patterns. Presumably the agency’s intent for the advertisement, e.g. excitement, passion, hostility, 

humour, attention, etc.; can be matched to the appropriate area of brain where these concepts are processed. 

If that brain area is unaffected after exposure to the advertising stimulus, is obvious that the advertisement 

has failed this crucial test” (Fugate, 2007). 

- Neuroeco is a British market research firm that monitors television spots for clients. Individual frames 

are correlated with measurement of brain activity allowing Neureco to precisely indicate which 

elements are neurologically engaging.  

 Images, tag line and music are just some of the elements they will evaluate (Mucha, 2005). 

 Related research areas include neurological reaction to smell, touch, sound or even store layout. 

Studying neural response to the sense of smell is particularly intriguing since odour-generated 

impulses travel to the limbic (emotive) region of the brain and have profound effects on memory and 

feelings (Hermann, 2007). 

- Arnold Worldwide, a USA advertising agency with a Human Nature Department, used fMRI to test 

emotional impact on advertising images. Their Brown-Foreman client wanted to know how audiences 

would respond to visual stimuli such as: college students drinking on Spring Break, 

“twentysomething” drinking around a campfire, or older guys at an upscale bar. Similar research has 

found that images are not the same ones that “fire up” the emotional centres of the brain (McConnon 

and Stead, 2007). 

 Ron Popeil reminds us: “One of the keys to al marketing is emotion. By monitoring the brain, you can 

have really strong evidence that some emotional response has been made” (Harris, 2006). 

- A recent study by Deppe et al. (2005) demonstrated the neural correlates of subconscious framing 

effect on credibility judgements of news headlines induced by different magazine brands (Deppe et al., 

2005).  “Thus, with the help of fMRI, the prevailing perception of the media frame and its impact on 

the advertisement could be investigated. With this market research we might get a feeling for the 

interplay between different brands” (Ahlert et al., 2006). 

What is possible to assume here, and what the various interviews will confirm or deny is that: “Thanks to 

the use of consumer neuroscience it will be possible to understand if a communicative message has 
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accomplished its task and at the same time create more effective advertising.” 

In order to confirm or deny this assumption the interviews with the first companies who purchased this kind 

of market researches will be of crucial importance. These companies will introduce the projects performed, 

explaining the purpose and the results they achieved. 

The communication policy however brings a series of ethical dilemmas for consumers’ point of view.  

It is possible to assume that: “Consumers feel threatened by the possibility to create such an effective 

advertisement able to induce them to a purchase unrelated by the product characteristic, but just 

guided by marketing stimuli”. 

In regard to this opportunity both the online survey and the personal interview will be helpful to understand 

and clarify the various perspectives and the real probability of that to happen. 

 

PRODUCT POLICY 

Product designers typically use consciously generated preferences to determine which product designs are 

most appealing to their target markets.  

The main problem pertaining to this methodology is that most of the time consumers are not able to convey 

their preferences or needs; and in some cases they are not even aware of them. 

In this area, we can assume that: “Neuromarketing could yield a more complete and objective 

understanding of consumer’s desires, and may consequently assist companies to adjust their 

strategies”. 

“One important aspect of product policy is the optimal design of a product according to the preferences of 

the customer” (Bloch, 1995). 

In such settings consumers are likely to be influenced by normative expectation and social influences. In 

addition, consumers form many unconscious attitudes that are beyond traditional methods that utilize 

introspection (Quarz quoted in the Economist, 2004). 

“However, with brain imaging devices, authentic (unbiased and internal) responses should be more 

achievable” (Friedman, 2006). 

- Daimler Chrysler Research Center and the department of psychiatry and diagnostic radiology of the 

University Clinic Ulm conducted a study about how the brain processes different designed goods. 

 Susanne Erk and colleagues conducted a study hypothesizing that cultural objects, that have gained 

reputation as status symbol through cultural conditioning signalling wealth, social dominance and 

superfluity, will act as strong social reinforces and will activate the dopaminergic reward circuitry. 

Examples of such objects are sports cars. 

 They showed to twelve male subjects interested in cars, different grey-scaled pictures of cars, the cars 

were divided in three different groups: sport cars, limousines, and small cars. 

 As results they discovered that compared to small cars and limousines, the sport cars elicited a 

significant higher activation in brain region associated with reward and reinforcement, i.e. right ventral 
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striatum, left orbifrontal cortex, left anterior cingualte and bilateral prefrontal cortex.  

 “According to the present standard of knowledge, these regions are associated with motivation, the 

encoding of reward stimuli, the prediction of rewards, and decision-making” (Bechara et al., 2000; 

O’Doherty, 2004). 

 “This study has shown that artificial stimuli, which do not act as natural reinforcers, do elicit 

activation in the ventral striatum and the orbifrontal cortex in dependence of the degree of 

attractiveness” (Erk, 2002). 

“Assuming that there is a relation between product design and purchase decision, we can hypothesize that 

when occur activity changes in the reward system of the brain, induced by attractive product design, they 

can be applied in order to predict possible purchasing behaviour.” (Knutson et al., 2007) 

 

PRICE POLICY 

“Neural research shows that the brains’ response to short-term rewards occurs largely in the limbic system, a 

region that governs emotion. Future rewards are considered in the prefrontal cortex, which is often 

associated with the reason and calculation. 

All things being equal, the reward of immediate economic gratification generated by the limbic region will 

prevail over the rationality of deferring rewards generated by the prefrontal cortex. 

This does not represent a problem for service products with inherent short-term rewards, e.g. ones associated 

with food, entertainment, etc. However, service products that exhibit no immediate rewards (e.g. home 

protection system, preventive medicine, insurance policies, etc.) do not generate much emotional 

involvement and therefore may receive relatively low processing priority – unless emotional rewards can be 

invoked. 

Now it is possible to test empirically various emotional appeal to see which ones generates appropriate 

levels of limbic system activity. Once emotional responses are attained, rational appeals can then be 

presented; it is all a matter of sequencing an timing; decision that can be greatly facilitated by 

neuromarketing techniques which visually depict which brain areas are active during presentation of specific 

marketing stimuli” (Fugate, 2008).  

- The neuroeconomist Hilke Plassmann conducted a study for the California Institute of Technology in 

Pasadena, where he stated that while several parts of the brain assess a wine’s taste, a separate part — 

the medial orbitofrontal cortex — interprets the pleasantness of the sensation. When the perceived 

price of the wine goes up, there’s no change in the taste-registering parts. But there’s lots more 

excitement in the part of the brain that decides how much you like it.  

 “Appealing labels, good reviews and brand names can produce the same effect as price, Plassmann 

said, and the process applies to a lot of products besides wine, especially heavily advertised ones” 

(Greve, 2008). 
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The possibility to affect consumers’ tangible preference just playing with the price variable, or other 

variables, without improving the quality or differentiating from competitive products, can now be possible 

with the use of neuroscience.  

It is than possible to assume that: “Consumer neuroscience can be used to help researchers to develop 

more effective price strategies”. 

 

BRAND POLICY 

In 2003 Dr. Read Montague, the director of the Human Neuroimaging Lab at Baylor College of Medicine in 

Houston, decided to probe the results, of the previous study called “The Pepsi Challenge”, more deeply. The 

first study was conducted in 1975, it was basically a blind taste-test where the participants were asked to 

drink from two blank cups: one containing Pespi and one Coca-Cola. The results gave Pepsi as preferred 

drink.  

Twenty-eight years after the original Pepsi Challenge, he revised the study, this time using fMRI to measure 

the brains of his study subjects. 

“When tasting these two colas with no brand identification, the majority of respondents preferred Pepsi, the 

minority preferred Coke. During this unmarked test condition, the ventral-medialputamen within the 

striatum region showed strong activity. This region is known to be associated with seeking reward; i.e. good 

taste; and was consistent with a positive sensory preference for Pepsi consistently found in the Pepsi 

Challenge. 

When testing colas where one clearly identified as Coke, and the other one was identified as contained either 

Pepsi or Coke, the majority preferred the cup marked Coke; even though both contained Coke. This was not 

true for the version of this test using Pespi instead of Coke. In the market brand condition, the most activity 

was in the medial prefrontal cortex; a spot associated with higher cognitive processes. In addition, brain 

imaging showed activity in other areas of the brain including the hippocampus, dorsolateral prefrontal cortex 

and the midbrain. These regions are related to emotion and affect, cognitive control, and working memory. 

The researcher concluded that more exposure to Coke, better memory of Coke, and more emotional ties to 

Coke produced a brand recognition/operative preference for Coke which overwhelmed the actual taste 

preference for Pepsi. In this case, what the brain “knows” about Coke is more important than what it is 

“feeling” about Pepsi. More importantly, it suggests brand and image development is probably just as 

important as product development.” (Fugate, 2007) 

The idea of a brand include all the policies previously presented, so as a consequence, improving the way in 

which we manage those variables will allow to improve every aspect of the brand. 
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5.4 - OTHER POSSIBLE APPLICATION AND FUTURE OPENINGS 

Consumer neuroscience is a newborn discipline, and as such, its application is open to be tested in different 

fields. During the personal interviews the practitioners will be called to express their opinion in regard to the 

future openings and evolvements of the discipline. 

For example in 2008, fMRI has been used in India as a proof in a trial to convict a woman of a 

murder, which brings to assume the efficiency of these methods a lie detector. 

The various interviewees will discuss about this application and moreover they will express their hypothesis 

about where these methods will be useful in the future.   
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6 - METHODOLOGY 

 

The analysis has as the purpose to provide the insight necessary to understand what is the actual situation 

and use of these techniques, in terms of the attitude and awareness of the various parts involved; and to 

outguess the possible future applications and development.  

The collection of data has been accomplished using two different methodologies: an online survey, in order 

to gather a broad perception of this phenomenon; and several face-to-face interviews to have a point of view 

of the main internationally recognized experts and practitioners in the field.  

 

 The online survey was launched on Thursday 21st of May 2009 with the aim of collecting the 

biggest number possible of quantitative data from people without any restriction of background. The 

respondents have been recruited by personal email and also through different advices linked to the 

survey, posted on various blogs and online communities and university courses.  It has been online 

until the 20th of September 2009 and obtained 370 respondents. The survey is structured in 30 

statements, excluding the questions about personal information. The respondents had to grade on a 

Likert scale the level of agreement from 1 (strongly disagree) to 7 (strongly agree) with the various 

statements. Thanks to the personal information and to the feature of the survey it will be possible to 

apply some filters in order for example to visualize only the answers of a certain group instead of 

another, or filter the respondents according to other interesting characteristic. The survey besides has 

a “Crosstab Responses” function that allows compare the results of a particular question to the others 

questions in the survey.  

      In order to test the first hypothesis has been used a T-Test, to compare whether the means of the two    

groups are statistically different from each other. Not only, the T-Test would also provide insight 

regarding the significance of this difference; it is assumed to be significant when p-value ≤ 0.05.  

Using the t-test, we assume that the data are normally distributed. Further enquiry into this 

assumption, and alternative analyses should be performed. However, for the present purposes, I 

decided to perform the t-test, and acknowledge the limitations this induces in the interpretation of the 

results. A second assumption is that observations are independent; in this case the respondents 

participated to the survey from their personal computer and in different moments without any 

interaction with each other.  

     Regarding the second and third hypothesis it has been used a Linear Regression Model to identify the 

relationship between more independent variables and more dependent variables. Also for this model 

the p-value is considered significant when ≤ 0.05. In this case the assumption is that the dependent 

variables are normally distributed; as in the T-Test also here they are not, but for the same reason it 

has been decided to proceed with the analysis.  

      Also in this case the assumption of independent observation is fulfilled. 
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      The quantitative research method in the form of an online survey has been chosen to gather the 

largest number possible of respondents, especially in the consumer cluster; to get an overview of the 

attitude of people not directly involved in science, marketing or economic in general.  

      The survey was however open to everybody in order to get also the point of view of practitioner in 

the field and compare the different attitudes of the various groups toward the subject. 

      The survey tries to prove that not only the group of belonging affect the attitude, but also other 

variables can affect the respondents’ point of view: for instance the knowledge about the topic, the 

interest about science or psychology, the level of education, and also gender, political view and 

religious belief.  

 

 

 Face-to-face interviews have been instead carried out to obtain qualitative data from international 

marketer practitioners and companies involved more directly within consumer neuroscience. The 

interviews where semi-structured in an interview guide with a focus on the issues or topic areas to be 

covered and the lines of inquiry to be followed. The questions did not have the same sequencing for 

every participant, and also the topic could change according to the interviewee’s job, background and 

knowledge about the subject, and of course the responses they gave. It has been chosen to have an 

interview guide because it ensured to collect similar types of data from all informants but at the same 

time to be more flexible than what is possible with the interview schedule typical of the quantitative 

researches. 

The practitioners for the personal interviews represent different professional points of view from the     

closest parts to the discipline; most of the interviewed work in companies who conduct market 

researches and have adopted, some more and before than others, neuroscientific research methods.  

Amongst them is: 

1) Gemma Calvert, Managing Director of Neurosense Limited, it has been possible to meet Dr. 

Calvert personally for an interview on-site in London. Professor 

Calvert started out in the marketing and advertising industry, working 

for FKB-Carlson between 1987-1991 before returning to academe to 

read Psychology at the London School of Economics. She undertook 

her DPhil at the University of Oxford which she was awarded in 1998, 

the University’s first thesis involving the use of functional magnetic 

resonance imaging (fMRI) to study human brain function. Over the next seven years she built and 

ran a lab based in the FMRIB Imaging Centre and the Department of Psychology at the University 

of Oxford, founded by the MRC and Wellcome Trust, into the neural basis of multisensory 

integration – including work involving olfaction, flavour perception and how visual images 

(colours; packaging etc) can influence what we hear, feel, smell and taste. In 1997, Professor 
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Calvert established the word first neuromarketing consultancy, Neurosense Limited, which has 

undertaken numerous fMRI studies for client in the advertising, marketing and pharmaceutical 

industries. The company’s clients include Unilever, Viacom Brand Solutions, GMTV, Omnicom, 

Quest International and McDonald’s Europe. This expertise has formed the basis for the 

establishment of a dedicated academic group at WDL which aims to help marketers and 

manufacturers understand how the brain responds to products/fragrances, brand extensions, 

packaging design and marketing messages. (WMG website) Neurosense Limited offers both 

strategic guidance about the way in which brain imaging techniques and psychological tools can be 

used to address key questions in marketing, as well as a full functional neuroimaging and 

behavioural testing service. The members of Neurosense consist of a select group of leading 

cognitive neuroscientists and marketing specialists. The scientific members of the team have 

established their international reputations in fMRI and psychological methods and have worked 

together in the field for over twelve years. Furthermore the company is the first of its kind to be 

established worldwide. (Neurosense website)  

2) The Polish Professor of Psychology, expert in persuasion and unconscious processes, Rafal Ohme, 

who has been interviewed via Skype. Rafal Ohme a professor of 

psychology, expert in persuasion and unconscious processes. In 1995-

1996 he held the Fulbright Scholarship at Kellogg School of 

Management where he learned advertising from Brian Sternthal. In 

1996-2003 he visited Robert Zajonc from Department of Psychology at 

Stanford University, and researched unconscious processing and 

emotions. 

He lectures at Warsaw School of Social Psychology and works at the Institute of Psychology at the 

Polish Academy of Sciences. He is a member of Advertising Research Foundation, American 

Advertising Association, European Academy of Advertising, Association of Consumer Research, 

NeuroPsychoEconomics as well as Association of Scientific Study on Consciousness, Society of 

Personality and Social Psychology, American Psychological Society, European Association of 

Experimental Social Psychology. 

He wrote New Mind of Consumer (in press), Unconscious Affect (2007-Ed.), Subliminal Facial 

Information (2003), and trilogy Automaticity (2001, 2003, 2003 – Ed.). 

He was a guest speaker during EXPO 2000 and EUROPALIA 2001 as well as at seminars and 

workshops in USA, Great Britain, The Netherlands, Germany, Spain, Portugal, Finland, Belgium, 

Poland, Ireland, Austria, Hungary, Czech Republic, Ukraine, Denmark, Montenegro, Russia and 

France. 

For his scientific achievements he was awarded by the Prime Minister of Poland, as well as by the 

President of Poland. 
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In 1997 he founded Human Mind and Brain Applied Research Center (HMB-ARC) and in 2003 

Laboratory & Co (LAB). HMB-ARC adopts cutting-edge scientific discoveries, and creates 

innovative marketing research instruments. LAB is a research company that integrates neuro and 

conventional approaches in copy-testing. 

The market research company Lab, they are the first company in Europe to offer the neuro-analysis 

of brain waves activity of consumers watching TV commercials. They named their method NEURO 

TRACETM. It describes consumers’ emotion and arousal in each millisecond of the ad. When 

integrated with traditional TV pre-tests, NEURO TRACETM provides to our client’s word unique 

opportunity – to track down how their consumers’ neurophysiological reactions transform into brand 

image and sales enhancement. (Lab website)  

Professor Rafal Ohme also organized the NEUROCONNECTIONS conference, a global annual   

meeting to integrate neuromarketing companies and create a platform to exchange ideas and share 

experience between science and advertising business.  

Professor Ohme gave his professional point of view about the topic, with a focus on the importance 

of collaboration between scientist and marketers for a correct development of the discipline. 

3) Graham Page, is responsible for the MillwardBrown’s innovation centre and global solution team, 

has been interviewed via Skype. At MillwardBrown Graham Page works for 

developing new solutions and approaches to help marketers drive their 

brands and services forward; he provided the point of view and the 

description of the knowledge owned by his company, one of the world’s 

leading research companies. Over the past three decades, MillwardBrown 

has grown to be one of the world’s leading research companies. With 

offices in 50 countries, we work with 70 of the top 100 global brands. 

(MillwardBrown website) 

4) Birger Jan Olsen, Chairman & Co-founder of Mindmetic Limited a Danish Advertising Company 

using neuroscience-based technology, represent an example of the 

growth of this field also in Denmark. The interview has been a face-to-

face interview in the Mindmetic office in Copenhagen, Denmark. 

Birger Jan Olsen is inventor of new products and concepts. 

Entrepreneur and marketing specialist experienced in building strong 

international product brands especially in the medico and pharma market. Focusing on measurable 

results in marketing. Highly interested in the field of neuromarketing, brain research, subliminal 

communication, NLP and hypnosis. Has patented a sleep medicine and a new technology for 

measuring and visualizing emotions (Likeedin website). Mindmetic research team is developing, for 

several universities in Europe, the measurement devices and algorithms that will capture, process 

and interpret brain-activity and other data to reveal people’s true emotional response to marketing 



  37 

stimuli. (Mindemetic website) 

5) A different perspective comes instead from companies who dealt with these first, which are the 

companies that have already purchased this kind of market researches. They can report their 

experiences, expressing the advantages and disadvantages in respect to the previous methods, and 

their plans for a possible future reuse.  

 Among these companies, MTV (UK) with its VP and Director of Insight & Planning of Viacom    

Brand Solutions, Agostino DiFalco, interviewed via Skype, explained the project conducted in 

collaboration with Neurosense and the knowledge they gained.  

6) Another company who presented its first experience with these methods is the UK TV channel 

GMTV (Good Morning TV). The head of research, Steve Elliott, has been interviewed by Skype. 

Steve Elliott collaborated with Gemma Clvert and Neurosense in occasion of two different projects. 

He explained the insight gathered thanks to these methods and the advantages compared to the 

methods they previously used; he furthermore gave his personal opinion about the possible 

evolution of the discipline and about the consumers’ attitude toward the discipline according to the 

studies he conducted. 

7) A different perspective comes from the Danish PR and Communication Company, specialized in 

marketing and branding, PRAGENCY, this company has not a direct connection with neuroscience 

but its opinion has been considered valuable exactly for this reason; the CEO Henrik Juhl has been 

met personally at the PRDAGENCY office in Copenhagen, Denmark. He gave an idea of the 

possible future employ of these tools in different areas. 

8) Last but fundamental point of view, in order to cover all the main parts surrounding the discipline, 

has been the one of Charlotte Koldbye interviewed personally at her office 

in the Experimentarium in Copenhagen, Denmark. She is a scientific 

journalist, who works at the Experimentarium in Copenhagen and writes for 

different local media; she also wrote “Hverdagens Hjerner”, a book about 

neuroscience. She explained how journalism works in the different media. 

 

 

The subsequent analysis will be carried out dealing separately with the two kinds of data collected.  

The data gathered with the online survey will be firstly analyzed individually and the results will show the 

different attitudes toward consumer neuroscience, according to some predetermined variables.  

As previously introduced, the aim of this analysis is to demonstrate that the attitude toward neuroscience and 

some crucial concept chosen in the survey can be predicted by some “Independent Variables”. 

As indicated in the hypotheses the independent variables supposed to influence the attitudes of the various 

respondents are: the group of belonging, the interest in reading about science in general, psychology and 

neuroscience, and the education level. 
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The exploratory data analysis has instead the aim to analyze data for the purpose of formulating new 

hypotheses worth to be tested. To complete this analysis have been used the tools provided by the survey 

website; graphical techniques like histograms or crosstab charts allowed to understand if it was worthy to 

formulate hypotheses from these data. 

In a second part, the analysis will focus on the qualitative data collected through the personal interviews. 

This kind of data is going to show more in details the various attitudes, and the reasons behind them, of 

some parts involved toward the advantages that the use of such discipline could create. Focus of this analysis 

will be for instance the worthiness of the use of consumer neuroscience to manage 4P’s of the marketing 

mix, who is perceived to benefit mostly from the use of it, and it will be concluded with a discussion about 

the ethical dilemmas arose and the future of the discipline.  

Afterwards the results obtained with the two different data will be combined and compared in order to verify 

congruence among the responses. 
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7 - LIMITATIONS 

 

The analysis in the way it is structured presents some limitation by virtue of the possible scope, of 

methodological restriction and practical realities. 

The scope present some obvious limitation in order to maintain the thesis narrow enough to provide an exact 

overview of a certain subject, but at the same time it could have been even more specific. 

For instance instead of focusing on the attitude and perception of various groups of individuals it could have 

been chosen just a single group and analysed more deeply. The choice has been made according to the 

nature of the subject; being a new and still in evolution discipline the available data would have been 

limited. 

Regarding the methodological restriction, it has been chosen to perform two different analyses according to 

the source of data. 

The analysis of the online survey presents some limitation according to the data collected.  

Performing the T-Test in case of the first hypothesis and the Linear Regression Model in case of the second 

and third hypothesis, it has been assumed that the observation in each group would have been normally 

distributed. The graph of the associated density function should have been bell-shaped; it is known as 

Gaussian Function or Bell Curve, and it has a peak at the mean.  
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In this case the observation it is not normally distributed; it has been decided to proceed anyway using the T-

Test and Linear Regression Model. Although the existence of better methods, considering the present 

purpose that is not a statistical thesis, we acknowledge the limitations this induces in the interpretation of the 

results.  

Has been chosen to use the “tools” offered by the survey software in order to leave space also to the other 

source of data coming from the personal interviews. During the personal face-to-face interviews has been 

chosen to not perform an interview with a representative of the consumers’ group, being the consumers 

already the main target of the online survey; also because of the assumed lack of knowledge about the topic, 

which would have hindered to follow the interview guide used with all the interviewees. 

The practical realities limited especially the online survey. The survey has been online for only four months 

gathering 370 answers; a partial limitation is that most of the respondents belong to only two of the four 

possible groups. This is considered only a partial limitation because the main aim of the survey was to get 

the largest possible number of consumers, and actually the percentage of consumers is the highest among the 

respondents. That happened because most of them have been reached trough the university, where the 

researcher is attending his Master Degree; and others trough specialized magazines, blogs or communities.  

Another Practical limitation regards the economic aspect; it affected both the online survey and the face-to-

face interviews. Regarding the survey because of the monthly subscription renewal to the survey website 

and for the interviewees not resident in Copenhagen has been necessary to reach them on place, for example 

like happened with Prof. Gema Calvert where the interview took place in London or to perform International 

video-communication. 
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8 - SURVEY ANALYSIS 

 

8.1 - SURVEY RESULTS 

In the first part of the survey the first question of the first page has the aim to create a distinction between 

the respondents according to the group they belong. The available choices (consumers, 

marketing/advertising companies, companies who buys advertising, scientific researchers) cover all the 

groups who are considered relevant to give an opinion about the topic. 

According to the respondents who participated to the survey the only two groups who have a relevant 

number of respondents are consumers and scientific researchers; together they represent the 89,1% of all 

respondents. 

The second part of the survey provides other personal information about the respondents considered 

interesting for eventual future comparisons. These questions regard the gender, the age, the level of 

education, and the birthplace. Among these questions it is relevant to specify that the 81,9% of respondents 

is “Up to 35” years old and the level of education varies from its majority between bachelor degree and 

master degree. There is a 9,8% of respondents with a PHD level; they represent an interesting point of view 

in such complex subject. 

The third part of the survey includes all the questions/statements regarding the perception and attitude 

toward this discipline and its application to economics and marketing. 

The first question wants to demonstrate if the term “neuroscience” is known to the most; and with a 

percentage of 53,9 in the two highest grade of agreement compared to a 10,5% in the lowest, it is possible to 

affirm that most of the respondents had some knowledge about the subject. 

To better understand the attitude of the various groups of individuals some of the questions can be grouped 

together into concepts. 

- The first concept that is possible to find regard politics, it has been asked about the political interest 

and with which political side they more agree. The political point of view was thought to be influential 

for the attitude toward the subject and so to the answer to the other questions/statements.  

- A second concept regards the interest in reading 

about the discipline and pertaining fields, and it 

includes the statements: “I am interested in reading 

about science in general”, “I am interested in 

reading about psychology” and “I am interested in 

reading about brain science (neuroscience)”. The 

trend of the answer to these questions is in line with 

the first question, the one regarding the knowledge 

about the term neuroscience, most of the                     

respondents seem to be interested about the field. 
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- Question number 8 shows that in spite of the interest in the field 55% claim to have never done 

scientific research himself. As possible to predict using the “crosstab” tool on the question regarding 

the level of education or on this question, it is possible to see that mostly only the respondents with a 

PHD level have done scientific research themselves or have published on scientific journals. 

- The next concept includes the questions number 9-10-11 and shows the respondents’ perception 

about the actual usage of neuroscience. From the answer given to these three statements is possible 

to notice a common trend; it has therefore been decided to consider the three statements as a unique 

dependent variable in order to show a more visible attitude. 

- The fourth concept expresses the attitude that respondents have toward the possible 

improvements achievable with the application of neuroscience to economics and marketing, and 

it comprise the following statements: “I believe that companies that use neuroscience are better at 

understanding consumers’ needs”,  “Neuromarketing will never work”,  “I believe that using 

neuroscience companies will improve their skills” and “I believe that the use of neuroscience in 

economic and marketing is a positive development”. 

- For the fifth concept it has been possible to group statements like: “I believe that all companies are 

going to use neuroscience in the future” and “I believe that neuroscience is going to be used more in 

the future”, to show respondents’ ideas regarding the future development of the discipline, but I 

doesn’t present any relevant preponderance. 

- As last concept has been considered interesting to identify instead the scepticism and fear toward 

the discipline and so have been included these statements: “I believe that customers are generally 

sceptical towards neuroscience”, “I believe that companies can misuse the insights and methods of 

neuroscience”, “I believe that the use of neuroscience is unethical” and “I believe that neuroscience 

will help consumers making better choices”. 

 Exactly the ethical matter is one of the first theme is easy to face with once approaching this topic.  

  The data gathering has been done in a way to have an overview on consumer point of view, through 
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the survey’s tools is indeed possible to filter only consumer answers and compare them with the 

others. 

 With regard to the consumer perception, it has been previously assumed the use of these methods in 

economics to be seen as unethical. The results of the survey instead prove that most of consumers 

don’t consider the methods unethical; it seems like they are aware of the evolution of market research 

methods, but at the same time they condemn the wrong use or abuse of these methods. 

 The results gathered through the on-line survey show that consumers don’t feel threatened by the use 

of this discipline, like some media would like show. When asked if the advertising companies with the 

use of neuroscience methods could control consumers’ minds, their answer did not show any relevant 

agreement to this option.  

 Some consumers also commented this sentence affirming: “I don’t believe that Marketers can control 

minds, but they can provoke and optimize a need that is already there”, “not control but persuade”. 

 Consumers are aware of it, it is something that characterize our social-economic system; “All of these 

products.... none of them are really essential to human life. As long as you have basic food and shelter, 

it does not matter the colour of clothes you wear, or the type of car you drive. Neuromarketing will 

more precisely match consumers derived ‘needs’ and ‘wants’ with products. But all of these needs are 

false and created by society in the first place. None of it is real” (Respondent to the online survey 

belonging to the consumers’ group). 

 Regarding this concept it was supposed to find more scepticism toward the discipline, instead is only 

possible to verify that respondents believe that companies could misuse the insight and methods of 

neuroscience but at the same time only a 2.7% of all respondents believe that these methods are 

unethical. 

 

 

8.2 - FIRST HYPOTHESIS 

As presented in the hypotheses this online survey had the purpose to understand the attitude of the various 

groups analyzed, toward certain aspect of neuroscience. 

The first part of the analysis has the shows to test the first hypothesis: “Attitudes to neuromarketing 

(neuroscience in marketing) are different for consumer, marketers, scientists and media”.  

From the answer collected through the survey regarding the group of belonging: “I belong to this group”, 

only two groups resulted relevant in the number to be considered in the analysis: the group of Consumers 

and the group of Scientific Researchers. These two groups have been considered as Independent Variable in 

the T-Test. 

The T-Test compared the relationship of the two groups (Consumers and Scientists) with: 

‐ The second concept; the interest in reading about the field (science, psychology and neuroscience). 

‐ The third concept; the perception about the actual usage of neuroscience. 
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‐ The attitude that respondents have toward the possible improvements with the application of 

neuroscience to economics and marketing; fourth concept. 

‐ The ideas regarding the future development; fifth concept. 

‐ The sixth concept; the scepticism and fear toward the discipline. 

In the hypothesis it was presumed that the respondents belonging to the Consumers’ group would have 

showed a different attitude from the respondents belonging to the Scientific Research group. 

From the results of the T-Test regarding the second concept proposed, that refers to the interest in reading 

about the discipline and pertaining fields, the group of scientists resulted to be more interested in reading 

about science in general, psychology or neuroscience. The level of the mean of the “y” corresponding to the 

scientists group is always higher of the mean of “x” (consumers).  

The negative t-values indicate that scientists are more interested in reading than consumers, in all the three 

cases (science, psychology and neuroscience), in this case the t-values show a relevant difference between 

the interests of the two groups. The difference between the two groups is also extremely significant 

according to a p-value always < 0.001. 

 

Consumers/scientists and the interest in reading about the discipline and pertaining fields 
             Statement                                             t-value                                          p-value 

“I am interested in reading 
about science in general” 

 
“I am interested in reading 

about psychology” 
 

“I am interested in reading 
about brain science 

(neuroscience)” 

 
– 6.853 

 
 

                    – 4.041 
 
 

– 6.084 
 

 
< 0.001 

 
 

< 0.001 
 
 

< 0.001 

 

Anyhow the results presented in the previous paragraph show that the general attitude toward neuroscience 

is positive and consumers, even if not interested like the scientists, are actually more informed than expected 

about neuroscience and its probable application within economics and marketing.  

We want now to focus instead on the attitude towards the discipline and if this is in some way related with 

the group of belonging of the various respondents. It is also possible to verify a general positive attitude 

toward these two statements: “The use of neuroscience would help companies to better understand 

consumers’ needs” and “I believe that the use of neuroscience in economic and marketing is a positive 

development”  

It is then important to point out that the starting point is a situation where all the respondents, consumer 

included, don’t present a negative attitude toward this discipline. 
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At the same time what the survey data showed is that even if consumers have a positive attitude toward the 

results achievable, they also envisage a possible misuse of the insights and methods of neuroscience. 

The T-Test has been further used to analyse the different relationship between the two groups, and the 

attitude toward the following four concepts:  

‐ The respondents’ perception about the actual usage of neuroscience. 

‐ The attitude toward the possible improvement achievable with the application of neuroscience to 

economics and marketing. 

‐ The respondents’ ideas regarding the future development.  

‐ The scepticism and fear toward the discipline. 

 

Consumers/scientists and the respondents’ perception about the actual usage of neuroscience 
             Statement                                                t-value                                          p-value 

“I believe that companies 
working in advertising are using 

neuroscience” 
 

“I believe that neuroscience is 
used in economics” 

 
“I believe that neuroscience is 
currently used in marketing” 

 
– 0.869 

 
 

– 0.839 
 
 

– 1.202 

 
0.386 

 
 

0.403 
 
 

0.231 

 

In this concept it is possible to notice a trend where scientist, according to the negative t-value, present a 

higher perception of the actual usage of neuroscience but according to the p-values this trend doesn’t reach 

the significance. 
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Consumers/scientists and the attitude that respondents have toward the possible improvements 
with the application of neuroscience to economics and marketing 

             Statement                                               t-value                                           p-value 
“I believe that companies that 
use neuroscience are better at 

understanding consumers’ 
needs” 

 
“Neuromarketing will never 

work” 
 

“I believe that using 
neuroscience companies will 

improve their skills” 
 

“I believe that the use of 
neuroscience in economic and 

marketing is a positive 
development” 

 
2.138 

 
 
 

– 1.390 
 
 
 

0.742 
 
 
 

0.910 

 
0.034 

 
 
 

0.167 
 
 
 

0.460 
 
 
 

0.365 

 

The only significant relationship regards the first statement, and shows that consumers believe more than 

scientist that companies that use neuroscience are better at understanding consumers’ needs. Considering 

that this statement is part of a general concept and being the other statements not significant, we cannot 

show any relevant difference between the two groups and the attitude toward the concept. 

 

Consumers/scientists and respondents’ ideas regarding the future development of the discipline 
             Statement                                                t-value                                          p-value 
“I believe that all companies are 
going to use neuroscience in the 

future” 
 

“I believe that neuroscience is 
going to be used more in the 

future” 

 
– 0.103 

 
 
 

– 1.096 
 

 
0.918 

 
 
 

0.275 
 

 

In this case both the difference in the relationship are far from being significant. 
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Regarding this concept only the first statement result significant (p-value = 0.016), and shows that 

consumers, more than scientists, believe that customers are sceptical toward neuroscience.  

We don’t notice any significance in the other statements. 

Also the use of the graphs obtained from the survey website don’t show any relevant difference in the 

answer between the two groups considered. This goes to endorse what discovered with the T-Test. 

 

 

Consumers/scientists and the scepticism and fear toward the discipline 
Statement                                               t-value                                             p-value 

“I believe that customers are 
generally sceptical toward 

neuroscience” 
 

“I believe that companies can 
misuse the insights and methods 

of neuroscience” 
 

“I believe that the use of 
neuroscience is unethical” 

 
“I believe that neuroscience will 

consumers making better 
choices” 

 
2.442 

 
 
 

– 1.095 
 
 

1.263 
 
 

– 1.727 
 
 

 
0.016 

 
 
 

0.275 
 
 

0.247 
 
 

0.087 
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We can therefore deny the first hypothesis. Even if scientist showed a higher interest in reading about the 

discipline as showed from the first T-Test carried out; the two groups don’t present any relevant 

difference in the attitude toward neuromarketing.    

 

 

8.2 - SECOND HYPOTHESIS  

In order to test the second hypothesis: “The level of interest and knowledge about 

neuroscience/neuromarketing is positively correlated with attitude toward the discipline and its 

employment”; it has been used the Linear Regression Model. A Linear Regression Model shows the 

relation between more independent variables on the x-axis and more dependent variables on the y-axis.  

The statements regarding the interest toward the field (“I am interested in reading about science in general”, 

“I am interested in reading about psychology” and “I’m interested in reading about brain science 

(neuroscience)”) have been chosen as independent variables. The answers to these independent variables 

have been correlated with the answers to each of the statements belonging to the various concepts, in order 

to identify any possible relationship. The concepts are the same also used in the first hypothesis. 

Filtering only the answers of the consumers group, it is possible to identify for its majority an awareness of 

the term neuroscience and at the same time an interested in reading about psychology and also about brain 

science, even if not at the same level of scientific researchers group. This is the same trend was showed in 

the previous hypothesis and supported from the T-Test results. 

We can see that scientific researchers have a deeper interest and knowledge about the discipline, another 

sign that also confirms it, is the answer given to the statement: “I do scientific research myself (i.e. publish 

in scientific journals)”, to whom almost only researchers agreed.  

It is supposed that most of the time, people judge about a topic is shaped regarding the information they can 

get, the interest they show and the willingness to collect different information from different sources about 

it. The respondents also claimed in the survey: “Customers are mostly not critical thinkers”, “I think it 

depends on the level of education, the socio-economic status, and the religious doctrine of the persons”. 

The results gathered through the Linear Regression Model 

show that the interest of reading about science, psychology 

and neuroscience is positively correlated to the perception of 

the actual usage of neuroscience. We can notice in all the 

cases that the intercept is always really close to the average of 

4 in the Likert Scale offered, and the slope of the line is 

positive. We can therefore notice that the general belief start 

from the average of the interest (intercept) and for a higher 

value of interest correspond a stronger belief of the use of 

neuroscience. The relationship between belief and interest is 
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positive. 

Besides, according to the p-values gathered this positive correlation seems to be extremely significant 

because the highest p-value found is 0.003, much lower of the 0.05 established as limit of significance. 

 

Interest in reading science in general and the respondents’ perception about the actual usage of 
neuroscience 

             Statement                                                Slope                                             p-value 
“I believe that companies 

working in advertising are using 
neuroscience” 

 
“I believe that neuroscience is 

used in economics” 
 

“I believe that neuroscience is 
currently used in marketing” 

 
0.221 

 
 

0.262 
 
 

0.165 

 
< 0.001 

 
 

< 0.001 
 
 

0.003 

 
Interest in reading psychology and the respondent perception about the actual usage of 

neuroscience 
             Statement                                                Slope                                             p-value 

“I believe that companies 
working in advertising are using 

neuroscience” 
 

“I believe that neuroscience is 
used in economics” 

 
“I believe that neuroscience is 
currently used in marketing” 

 
0.183 

 
 

0.220 
 
 

0.186 

 
0.003 

 
 

< 0.001 
 
 

0.001 

 
Interest in reading neuroscience and the respondent perception about the actual usage of 

neuroscience 
             Statement                                                Slope                                             p-value 

“I believe that companies 
working in advertising are using 

neuroscience” 
 

“I believe that neuroscience is 
used in economics” 

 
“I believe that neuroscience is 
currently used in marketing” 

 
0.188 

 
 

0.271 
 
 

0.199 

 
0.002 

 
 

< 0.001 
 
 

< 0.001 

 

If we instead analyze the relationship always between the interest in reading about the field (science, 

psychology, neuroscience) and the attitude toward the possible improvements that is the fourth concept, we 

can find generally an intercept above the average of 4 and very low for the sentence “Neuromarketing will 

never work”; that is the evidence of a positive attitude. For this concept the p-value is almost never 

significant except for the statement “I believe that sing neuroscience the companies will improve their 
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skills”. In this case the slope result positive for all the three independent variables (science, psychology and 

neuroscience) and the p-value is always significant.  

 

 

 

Although the positive correlation between the interest and the attitude to the improvement of the skills is 

significant; for the other dependent variables, it is not possible to verify any significant relationship between 

the interest and the attitude. We can affirm that the concept does not present a relevant correlation. 

The next model instead shows a positive correlation between the interest in reading (science, psychology 

and neuroscience) and the attitude toward the future employment of neuroscience (fifth concept). It is 

possible to notice a positive slope and a significant p-value in every case, as it possible to see in the charts 

below. 

 

 

Interest in reading science in general and the attitude that respondents have toward the possible 
improvements with the application of neuroscience to economics and marketing 

             Statement                                                Slope                                             p-value 
“I believe that sing neuroscience 
the companies will improve their 

skills” 

 
0.110 

 
0.027 

Interest in reading psychology and the attitude that respondents have toward the possible 
improvements with the application of neuroscience to economics and marketing 

             Statement                                                Slope                                             p-value 
“I believe that sing neuroscience 
the companies will improve their 

skills” 

 
0.175 

 
< 0.001 

Interest in reading neuroscience and the attitude that respondents have toward the possible 
improvements with the application of neuroscience to economics and marketing 

             Statement                                                Slope                                             p-value 
“I believe that sing neuroscience 
the companies will improve their 

skills” 

 
0.219 

 
< 0.001 

Interest in reading science in general and respondents’ ideas regarding the future development 
of the discipline 

             Statement                                                Slope                                             p-value 
“I believe that all companies are 
going to use neuroscience in the 

future” 
 

“I believe that neuroscience is 
going to be used more in the 

future” 

 
0.106 

 
 
 

0.171 

 
0.05 

 
 
 

< 0.001 
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Regarding the last concept that is “The scepticism and fear toward the discipline”; in the first statement “I 

believe that customers are generally sceptical toward neuroscience” the correlation is negative between the 

level of interest in reading (science, psychology and neuroscience) and the belief that consumers are 

generally sceptical toward neuroscience, but the p-values are not significant. For the other statements is 

possible to notice a positive correlation with the interest in reading (science, psychology and neuroscience). 

Extremely significant is the positive correlation between the interest in reading Science, psychology and 

neuroscience) and the statement “ I believe that companies can misuse the insights and methods of 

neuroscience”. 

 

 

 

 

 

 

 

 

 

 

Interest in reading psychology and respondents’ ideas regarding the future development of the 
discipline 

             Statement                                                Slope                                             p-value 
“I believe that all companies are 
going to use neuroscience in the 

future” 
 

“I believe that neuroscience is 
going to be used more in the 

future” 

 
0.157 

 
 
 

0.181 

 
0.007 

 
 
 

< 0.001 

Interest in reading neuroscience and respondents’ ideas regarding the future development of the 
discipline 

             Statement                                                Slope                                             p-value 
“I believe that all companies are 
going to use neuroscience in the 

future” 
 

“I believe that neuroscience is 
going to be used more in the 

future” 

 
0.173 

 
 

0.262 

 
0.002 

 
 

< 0.001 
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Interest in reading science in general and the scepticism and fear toward the discipline 
             Statement                                                Slope                                             p-value 

“I believe that customers are 
generally sceptical toward 

neuroscience” 
 

“I believe that companies can 
misuse the insights and methods 

of neuroscience” 
 

“I believe that the use of 
neuroscience is unethical” 

 
“I believe that neuroscience will 

consumers making better 
choices” 

 
– 0.001 

 
 
 

0.217 
 
 

0.103 
 
 
 

0.133 

 
0.983 

 
 
 

< 0.001 
 
 

0.06 
 
 
 

0.025 

Interest in reading psychology and the scepticism and fear toward the discipline 
             Statement                                                Slope                                             p-value 

“I believe that customers are 
generally sceptical toward 

neuroscience” 
 

“I believe that companies can 
misuse the insights and methods 

of neuroscience” 
 

“I believe that the use of 
neuroscience is unethical” 

 
“I believe that neuroscience will 

consumers making better 
choices” 

 
– 0.002 

 
 
 

0.265 
 
 

0.124 
 
 
 

0.200 

 
0.964 

 
 
 

< 0.001 
 
 

0.033 
 
 
 

0.001 
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On the basis of the results presented it is not possible to reject the hypothesis whereby the interest in 

reading about science, psychology or neuroscience affect the attitude toward the discipline and its 

employment.  

It is instead extremely significant the positive correlation between the interest with the perception about 

the actual usage of neuroscience and the attitude regarding the future development of the discipline. 

 

 

8.3 - THIRD HYPOTHESIS 

The third hypothesis was that: “The level of education can predict the attitude toward 

neuromarketing”.  

It has been presumed that a higher level of education would correspond to a more positive approach and 

attitude toward the same concepts previously considered, and therefore the idea of neuroscience. This should 

happen because a higher level of education generally involves a more rational and reasoned approach to a 

new subject, especially when the topic is of hard comprehension. People with a lover level of education 

were supposed to have a more impulsive and negative attitude toward such a complex topic. 

As for the second hypothesis it has been used a Linear Regression Model; the answers regarding the level of 

education have been analysed in correlation with the answers to every statements of the various concepts, in 

order to detect any relationship.  

In this case the level of education is positively correlated in a significant manner only with the perception 

about the actual usage of neuroscience (third concept); we can notice a positive slope of the line that 

characterize a positive correlation in all the three statements of the concept. Also the p-value, that represents 

the significance, fulfils the predetermined criteria. 

Interest in reading neuroscience and the scepticism and fear toward the discipline 
             Statement                                                Slope                                             p-value 

“I believe that customers are 
generally sceptical toward 

neuroscience” 
 

“I believe that companies can 
misuse the insights and methods 

of neuroscience” 
 

“I believe that the use of 
neuroscience is unethical” 

 
“I believe that neuroscience will 

consumers making better 
choices” 

 
– 0.008 

 
 
 

0.240 
 
 

0.081 
 
 
 

0.211 

 
0.874 

 
 
 

< 0.001 
 
 

0.154 
 
 
 

< 0.001 
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In regard of the other concepts it is not possible to find the same situation of significant relationship. 

 

 

 

The only case noteworthy is the correlation with the attitude of the future development of the discipline 

where the slope is negative for both the statements; this means that the level of education is negatively 

correlated with the attitude, and a lower level of education shows a more positive attitude toward the future 

development of the discipline. Even if for the second concept we cannot recognize significance, these 

Level of education and the respondents’ perception about the actual usage of neuroscience 
Statement                                                Slope                                             p-value 

“I believe that companies 
working in advertising are using 

neuroscience” 
 

“I believe that neuroscience is 
used in economics” 

 
“I believe that neuroscience is 
currently used in marketing” 

 
0.228 

 
 

0.435 
 
 

0.324 

 
0.056 

 
 

< 0.001 
 
 

0.003 

Level of education and the attitude that respondents have toward the possible improvements 
with the application of neuroscience to economics and marketing 

                Statement                                              Slope                                            p-value 
“I believe that companies that 
use neuroscience are better at 

understanding consumers’ 
needs” 

 
“Neuromarketing will never 

work” 
 

“I believe that using 
neuroscience companies will 

improve their skills” 
 

“I believe that the use of 
neuroscience in economic and 

marketing is a positive 
development” 

 
– 0.113 

 
 
 

0.103 
 
 
 

0.023 
 
 
 

0.087 

 
0.342 

 
 
 

0.270 
 
 
 

0.815 
 
 
 

0.436 

Level of education and respondents’ ideas regarding the future development of the discipline 
                  Statement                                            Slope                                             p-value 
“I believe that all companies are 
going to use neuroscience in the 

future” 
 

“I believe that neuroscience is 
going to be used more in the 

future” 

 
– 0.231 

 
 
 

– 0.036 
 

 
0.037 

 
 
 

0.67 
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answers show an interesting trend. 

 

The graphs below show the percentages of the distribution of the various level of education according to the 

two statements about the future development; they are not sufficient to draw any conclusion but they support 

the results of the Linear Regression Model where a low level of education not corresponds with a negative 

attitude. 

 

 

 

 

The results here presented allow to reject the hypothesis according which the level of education can 

predict the attitude toward consumer neuroscience; and accordingly reject the assumption that a lower 

level of education would have been characterized by a more impulsive and negative approach to the new 

discipline. 

 

 

 

Level of education and the scepticism and fear toward the discipline 
                  Statement                                            Slope                                             p-value 

“I believe that customers are 
generally sceptical toward 

neuroscience” 

“I believe that companies can 
misuse the insights and methods 

of neuroscience” 

“I believe that the use of 
neuroscience is unethical” 

“I believe that neuroscience will 
consumers making better 

choices” 

 
– 0.175 

 
 
 

0.068 
 
 

               – 0.011 
 
 

0.146 
 

 
0.083 

 
 
 

0.564 
 
 

0.922 
 
 

0.218 
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8.4 - EXPLORATORY ANALYSIS 

Besides these three main hypotheses, other independent variables have been supposed able to affect people 

attitude towards neuroscience. Variables like: the gender, the political view and the religious belief, where 

supposed to have a weight in people’s perception and attitude. It was for example assumed that people 

showing high level of religious and spiritual belief could have considered the methods unethical.  

In order to demonstrate that, it has been conducted an exploratory analysis for the purpose of formulating 

hypotheses worth to be later tested. It has been used the “crosstab” tool of the survey website, where these 

variables were considered as independent variables, and the dependent variables were all the other question 

of the survey.  

As a result came out that the difference in the gender, the political view or the religious belief don’t affect 

the opinion that people have toward neuroscience in a way to formulate hypotheses worth to be tested. 
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9 - INTEVIEW A NALYSIS 

 

This first part of the interview analysis focuses on the ethical dilemma that arises by the use of neuroscience 

in economics and marketing. 

It has been previously assumed that the different groups considered are characterised by a different type and 

depth of information and that this difference is most likely to have an impact on their attitude. 

A brief study shows in fact that the source of information about the discipline of neuroscience is important: 

as a trend for example, tabloids or newspaper seek out for impact articles that are able to guarantee them a 

higher number of revenue which is a possible reason for which they tend to stress out on the possible misuse 

of the technology. More than once The New York Times has written about all the terrifying possible 

scenarios that could emerge from the use of this discipline: “At it worst, neuromarketing could make 

propaganda more effective, potentially leading to new totalitarian regimes, civil strife, wars, genocide and 

countless deaths.” (Blakeslee, 2007). 

In economic magazines, or even more in marketing and advertising magazines, it is instead possible to 

verify all the enthusiasm surrounding these methods, and sometimes as previously mentioned, it could lead 

to an over interpretation of the results.  

Regarding the scientific magazines, the approach is different because it takes into account a different pre-

existing knowledge of the readers. This information is characterized by different opinions that expose the 

pros & cons about the use of these methods in economics and marketing. It is important to remember that 

scientists are not affected by the impact that neuroscience has, according to which the most have a high trust 

in this discipline or in the results just because of their foundation on a neuronal explanation. 

Charlotte Koldbye during the interview affirmed her perception of “a scared consumer” who considers these 

methods more invasive than the ones already used.  

At the same time she believes that this tendency of the consumer is due to the bad information they are 

characterised: “As journalists we always have an angle when we have to tell a story. Often the media we are 

writing for force this angle. That means that often we cannot explain our real point of view, but we have to 

reach a compromise with what the publisher asks. If you have to write for a journal like a tabloid, you have 

to write a sensationalist/strong impact article (for instance with titles like: “They can read your mind!” or “It 

is not you anymore to decide what you buy!”), if you have to write for a scientific magazine it is different. 

So of course there are some journalist that adjust their articles more than others according to the magazine 

they are writing for. Sometimes it is required to write about scandals” (Koldbye, 2009). 

A point largely discussed by the media is the primary difference between the new neuroimaging techniques 

and the previous methods of market research. Neuroimaging techniques are criticized to be used during 

screening of persuasion attempts, and that represents a big difference in marketers ability to judge the impact 

of communication in comparison to the old models: “Not only does neuroimaging allow researcher to read 

minds of test subject more accurately, it also permits them to delineate which stimuli trigger excitement, 
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trust, pleasure, i.e., the emotions that lead people to buy. To the extent these stimuli are unrelated to product 

characteristic; the result is an attempt to manipulate the consumers’ purchase decision” (Wilson, et al., 

2008). 

To comment on any concerns that we believe consumers may have about the use of neuroscience methods, 

Professor Gemma Calvert expressed her personal experience claiming: “In the last 10 years, at Neurosenese 

Limited, they have scanned hundreds of consumers and they have had very few negative responses to the 

experience or the rationale for the study” (Calvert, 2009). 

On the contrary, always according to Neurosense Limited experience, most of the volunteers for these kinds 

of market researches, turned out to be very interested in the research and the possibility to look inside their 

brains. 

This goes to confirm the idea that consumers don’t actually dissent the use of these methods like some 

media would like to make us believe; it could be in the media’s interest to stir up a sinister response around 

these methods because it would sell more newspaper, but that also depends on the kind of media or the 

place; “for example in the United States the scaremongering is much higher than in the United Kingdom” 

(Calvert, 2009).  

                                      

 

The attitude of consumers toward these market research methods has been further discussed during the 

interview with Prof. Rafal Ohme, who claimed to never hearing about consumers complaining about 

neuromarketing; but at the same time he heard plenty of information of journalist complaining about it. He 

said: “Customers have only one side of the arguments and they should have both side of it instead. The 

second side of the argument is that neuromarketing or biometrics will make identical advancement in 

understanding consumers’ needs as it was done 50 years ago by focus groups. So this is just a question of 

development of civilization. The dilemma should be about whether or not is ethical to know anything about 

the consumers, and if so, if it is ethical to know more about the consumers. It will not matter if that is 
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gathered by the means of focus group interviews or analysis of consumer brainwaves” (Ohme, 2009). 

As predictable, marketers do not see the use of neuroscientific methods as violating any ethical issue.  

Birger Jan Olsen, Chairman and Co-founder of Mindmetic Limited, for example considers these methods 

just like a tool to confirm, scientifically, what it could be supposed through the experience; “The opposite 

would be today a good shop owner, who has experience, knows what to do, he doesn’t need neuroscience to 

know what to do. So you could say, with neuroscience you just open the eyes of everybody and say: “This is 

what happens!” So I think it is honest to use neuroscience because you make possible for everybody to get 

that information” (Olsen, 2009). 

Rafal Ohme, a professor of psychology and expert in persuasion and unconscious processes, believes that 

consumers don’t see any ethical issues, they are just scared because of the novelty of the methods and 

because of the misinformation that characterises their cluster. “When mobile phones were introduced people 

were told that they would cause tumours. When the phone was introduced 100 years ago there were plenty 

of articles informing that it would cause schizophrenia, because of the fact that you were talking to a person 

that you couldn’t see, which means that it was seen as similar as having hallucinations. It is really funny 

because we are scared to death by what is new and unknown, but after certain period of time we can’t live 

without it” (Ohme, 2009). 

Graham Page, responsible for the Innovation Centre and global solutions at MillwardBrown, has the same 

opinion. He believes that people should be made aware of the information that is really possible to achieve 

using these new methods. At the moment the information that is possible to gather is much less than what 

people are made to believe by the media.  

What Graham Page considers arguable under the ethic perspective, is not the method used, but the subject 

that is analyzed or the product that is advertised. As he said: “Of course if you object to the idea of branding 

and marketing than you object to this. If these methods were used to render more effective advertising 

campaigns about soap powders than most people would say that is ok. If you say that you use these methods 

to make more effective advertising campaigns for cigarettes or alcohol that is different. In any circumstances 

it depends on what you are marketing and not the technique” (Page, 2009). 

Professor Calvert also supports the idea that the results of the studies conducted with the use of neuroscience 

methods will be used to understand what the consumers really want, not how to manipulate them into buying 

something they don’t want; “that makes of course no economic sense. If the experience of the product does 

not match the expectation that have been generated about it, than the brain doesn’t like and consumers 

simply will not repeat the purchase again” (Calvert, 2009). 

Charlotte Koldbye has an interesting point of view. She is a scientific journalist working at the 

Experimentarium in Copenhagen writing for different scientific media and wrote a book about neuroscience, 

“Hverdagens Hjerner”, in collaboration with Kristoffer Frøkjær-Jensen. 

According to her experience, she asserts to feel a kind of fear by the consumers around neuromarketing, and 

in her opinion this fear is also a result of a bad image given by some companies claiming to be able to put 
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someone in the scanner and read his mind. She believes that is still prevailing the idea of subliminal 

messages, that people can be induced to do something against their free will.  

When instead asked about her personal opinion on the neuromarketing methods whether to be ethical or not, 

she answered: “It is easy to finger-point and say that it is not ethical, but at the end this is the result of a 

capitalistic society. I cannot say that is not ethical, it is the society that is done in this way, where it is always 

important to earn more. It is the consequence of our economic system. I could never blame a company to use 

it; it is part of the technical or research evolution” (Koldbye, 2009). 

The results of the survey together with all the interviews to the practitioners in the field do not present a 

strong scared and negative attitude of consumers toward the use of neuroscience methods in economics and 

marketing as it was supposed previously. However in order to remove all doubts, better information is 

required between all the parts interested. Consumers should be able to understand as more as possible how 

these techniques works and what kind of results are actually and really achievable with them; and on the 

other side journalists, marketers and scientist must collaborate in order to make this information possible and 

objective. 

In the next paragraph are presented a series of solutions or suggestions, according to what the interviewees 

believe, from which the discipline would definitely benefit.  
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10 - HOW TO MAKE THESE METHODS TRUSTWORTHY FOR THE CONSUMERS 

 

The situation presented in the analysis, where has not been possible to verify the supposed negative attitude, 

is a good starting point to make of neuroscience a mainstream method of market research, but at the same 

time shows some lacks that have to be taken into account for the right development of the discipline. 

Consumers are characterized by a lack of complete information, and marketers are often too hasty in 

promising what is still not possible to achieve. 

In order to reach a balance, in order to give a serious scientific reputation to this emerging discipline at 

everybody’s eyes, it will be necessary to find a point of agreement. The point of agreement has to be reached 

first between scientists and marketers; it should be made clear what it is possible to know when studying the 

human brain, and how these results could be applied to economics, without allowing misinterpretation or 

over interpretation of the results. 

In terms of regulation of the use of these techniques, that offers the opportunity to probe implicit responses, 

there are several options and two different issues. 

- “Firstly, there is the issue regarding indemnity and ethical approval relating to the use of the 

technology for any experiment. In carrying out an MRI scan, all MRI centres are required to seek 

approval for all experiments through a dedicated public research ethic committee. This oversees that 

all proper procedures to ensure safety of the participants have been considered and are in place. 

Consideration is also given to any potentially negative psychological impact of the study, whether the 

rationale for conducting it justifies any risk to volunteers in this respect, and if the study conforms to 

accept social expectations (i.e. it is ethically or morally dubious)” (Calvert, 2009).  

- “Secondly, there is the issue of the scientific integrity related to interpretation of the data. This is not 

entirely covered by standard research ethics committees, as it is assumed of any studies being carried 

out by individuals with an academic position. The penalty for deliberately misinterpreting or forging 

results or deceiving the scientific community is typically revelation and dismissal from the institution” 

(Calvert, 2009).   

This aspect has been discussed during the personal interviews; and a consensus amongst all the respondents 

was found.  

Professor Rafal Ohme personally organized “NeuroConnection” in February 2009, a world conference 

“discussing the most intriguing issues in the field of marketing, focusing on the newest technologies in 

advertising research” (NeuroConnection, 2009). Professor Ohme, in particular considers as a crucial aspect 

for the development of the research and as one of the main aims of the convention to “Create a bridge 

between science and industries. Industries can optimize their communication budgets by using much more 

persuasive arguments; and science, as science is economically uninvolved, can be a perfect judge to control 

the ethics of neuromarketing or biometrics. I strongly believe that both sides would benefit from the 

marriage; someone may say but it happened in the past that business was cooperating with science; I say 
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yes, but it was not marriage. We are talking about marriage! So we are very happy that so many people 

came from all over the world, from fifteen countries, from four continents; and they represented both 

industry and science. We met for three days and we presented and discussed plenty of issues, and I hope that 

the Neuroconnection will not be a single event, but will become an annual event” (Ohme, 2009).  

It is not only Rafal Ohme to believe that a deep collaboration would enhance positivism around the 

discipline; all the other marketers interviewed, validate this point as crucial for a correct development. 

A confirm of the importance of this marriage is given by Charlotte Koldbye; the opinion of a scientific 

journalist is an external point of view, and a point of view that could reveal itself as leading to a different 

consciousness about neuroscience for the consumers. She indeed acknowledged this marriage as the key 

point, also able to persuade journalists and as a consequence affect the public opinion. She believes in a 

mutual agreement between marketers and scientists on neuromarketing direction, uses and limits. With 

regard to this agreement she claimed: “I think that is exactly what is needed. And then the journalist become 

important, they are the one to report people what is possible and what is not” (Koldbye, 2009). 
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11 - HOW TO STRUCTURE THIS MARRIAGE 

 

During the personal interviews was questioned the possibility to create certain rules, in order to give to give 

neuroscience some kind of legal border beyond which it would not be allowed to proceed.  

Once again marketers agreed to this, as it would help avoid companies to misuse these methods; at the same 

time it would avoid the flourishing of “Cowboys”, as Charlotte Koldbye called them, companies just taking 

advantage of the trend of the moment, claiming to be able to reach unrealistic results. These kind of 

companies are often the reason why media adverse the neuroscientific research methods. 

These rules should than guarantee consumers under different aspects: 

- To guarantee the professionalism of companies operating in the field, it should be created a 

Committee.  

 Professor Rafal Ohme mentioned the similarity to Plastic Surgery, where indeed only certain surgeons 

received a special license or certificate, in order to assure customers that they respect predetermined 

rules. “It would be very wise to repeat this experience in neuromarketing” (Ohme, 2009). 

 Furthermore it will help to discover the Cowboys, “plenty of companies are taking advantage of the 

momentum for biometrics or neuromarketing, and claiming they can read your mind, they are claiming 

they can predict the sales of the product that was not even created yet, and for that we need such 

regulation, to tell who is scientist and who is voodoo scientist. It is a point of interest to discover all 

these voodoo scientists who claim that they can manipulate or do whatever clients deserve or desire” 

(Ohme, 2009). 

 Unfortunately, in the rising of a new discipline there are always the cowboys; people with the good 

intuition for a growing market, but not the right knowledge.  

 “With the stabilization of the field these cowboys are removed, because they are not valid. Right now 

there are maybe more cowboys than the serious companies” (Koldbye, 2009). 

 Fortunately, with the stabilization of the field those cowboys will disappear and only valid 

professionals will survive.  

 This phenomenon happens even more in a field like this one, such a technologic and scientific 

discipline, once it has reached a standard level it doesn’t leave the space for the ones above that level.  

 It is not only Charlotte Koldbye to believe that someone it taking advantage of the attention around 

neuromarketing; also marketers believe this, and they have a personal interest in helping to avoid this 

situation happening as it would go to harming the general reputation.  

- At the same time it is fundamental to create a Code that every company would have to respect; this 

kind of code would protect consumers from what has been called a stealth neuromarketing. The 

question raised is whether such a tool as neuromarketing will be able to provide enough insight into 

the human brain functions, to allow manipulation of consumers such that they cannot detect the 

subterfuge and that such manipulation results in the desired behaviour of the exposed individuals. 
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Stealth neuromarketing is not possible with the available technology, but an established code will 

assure that it will never come to exist. 

 This Code of Ethics should protect the vulnerable parts in research, selling and representation of 

neuromarketing:  

1. Protect human subjects would be possible by enlarging the ethical and legal responsibilities, or 

by creating a new published code of subject protection, that federal funded scientists working in 

academic, government, and commercial settings would have to respect regarding the informed 

consent and the protection of the privacy of research subject. This privacy protection in the 

United States is guaranteed by The Department of Health and Human Services under the Privacy 

Rule. Generally this kind of protection is absent for subjects participating in studies carried out 

for marketing purposes.  

2. Preventing exploitation of niche populations should be to a minimum standard to protect 

vulnerable subjects. Part of this group would be persons with neurological diseases or 

psychological disorders, children, and other members of legally protected groups.  

3. Regulation of business-to-business advertising and representation should avoid the over 

interpretation of neuromarketing results. This point will prevent the cowboys and the voodoo 

scientist previously named, and avoid business consumers of neuromarketing to misspent their 

money in technologies that actually do not live up to their claims or pass the real-world test of 

accurate prediction of actual consumer behaviour.  

 “The misrepresentation of the results can do considerable damage the public trust of science and 

may even generalize in public perception to create anxieties about the perceived motivations of 

neuroscientist conducting human neuroimaging research” (Murphy, et al., 2008). 

 The neuromarketing field has already seen a wide abuse of such information; an example could 

be an article on The New York Times, where the article’s first author Marco Iacoboni from 

UCLA presents an fMRI study about political preferences or so called “swing voters” (Iacoboni, 

et al., 2007).  

 “The authors were presenting on one of the most widely read newspaper some results without 

any scientific reference, and only giving the authors’ word for it. It’s a violation of every 

sensible way to report findings from a scientific method in the press” (Ramsøy, 2007). After this 

publication several academic colleagues showed considerable outrage with letters to the editor.  

 Episodes like this have drawn the attention to the lack of a code of ethics for responsible media 

representation in neuromarketing. 

 The problem of the over- interpretation doesn’t only regards the single or wrong interpretation of 

the results obtained, another major aspect to be aware of in neuroscience research is the 

existence of a neuroscience effect, in which all the results or claiming become more trustable 

just because they have as a base a neural explanation. There is a study of Weisberg and 
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colleagues (2008) that shows how a bad explanation of bad physiological phenomena, could 

become more believable simply turning the explanation in a neural context. 

 This effect is true and stronger especially on the ones not trained on neuroscience, and is exactly 

of this effect that the cowboys take advantage. 

 On the contrary, the individual with a certain experience in the field resulted to be even more 

sceptical of any neural based explanation. 

 The problem of the over-interpretation it doesn’t only regards the third parties but it is a problem 

for the researchers a well; because, as previously said, an unprofessional behaviour of someone 

could go to harm the reputation of the all discipline. 

 

All these suggestions and ideas come from people who want to see these methods becoming mainstream for 

the market research. Collaboration of all parties is necessary in order to give recognition to these methods of 

values of the achievable results.  

The idea is also to change some attitudes and show that the results of these methods are not only in favour of 

the companies, but could be used also for consumers’ good. 
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12 - PRACTICE APPLICATION OF NEUROMARKETING METHODS 

 

Now that an overall view of the ethical problems surrounding the application of neuroscience methods to 

economics and marketing has been given, and after the proposal of various solutions to the different 

problems, it will be interesting to analyse what these methods could in practice improve on the market 

research field. 

In the current/present situation chapter the 4 P’s of the Marketing Mix have been proposed, now through the 

data gathered it will be possible to see how the different interviewees consider neuromarketing able whether 

or not to contribute managing in a more reliable manner the variables of the Marketing Mix, made famous 

from the Professor, at the Harvard Business School, Neil H. Borden. 

 

 

12.1 - PRODUCT POLICY  

Product policy has been defined “the heart of marketing”. Now what it is important to clarify is if 

neuromarketing research approach could help companies to yield a more complete and objective 

understanding of consumer’s desires, and may consequently assist companies to adjust their strategies.  

This topic has been proposed to the different groups; as predictable marketers are the most enthusiastic and 

positive about the possibility to improve the product or service features and characteristics according to 

consumers’ needs and preferences. All of them showed to be positive regarding the possibility to create 

better products; for instance Professor Gemma Calvert said that this is exactly what Neurosense Limited, the 

company she is Cofounder and Managing Director of, specializes in.  

Through the use of brain imaging doing real time fMRI “it is easy to see whether the manipulation, of 

certain features of a product along single dimensions, enhances activity in rewards area of the brain or not” 

(Calvert, 2009).  

Once again comes back the distinction between brain imaging and brain waves; both Rafal Ohme and 

Gemma Calvert agree about the advantages of using brain imaging to detect which physical characteristic 

actually enhance a higher emotional status in the consumers. The use of fMRI allows to do measures 

research for brand development or brand extension; its use particularly suit to study about fragrances and 

tastes, where instead EEG has difficulties eliciting responses from reward system that lie deep in the brain.  

Neurosense Limited conducted a large number of interesting studies regarding products policy. The 

improvement that the use of such technology could give, does not regard only the mere physical 

characteristic; they can help companies to strengthen the image of the brand or to be conscious of the effect 

of a certain brand development. 

“A very classic old study is the one regarding the possibility to make a Mars bar becoming an ice cream, 

using fMRI it is possible to look at variables like familiarity or recognition, even involuntary in the brain” 

(Calvert, 2009).  
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Thanks to the use of neuroimaging techniques it is possible to know a lot about multisensory integration, 

which would help to adapt the product features to consumer preferences. For instance Gemma Calvert said 

“If you want to make a towel feel softer, it is now possible to measure if for instance, just changing the 

visual characteristics of that towel, also the softness feeling is changed. That can actually fool your brain 

into making the touch preceptors feel that the towel is softer, even though you are using the same material” 

(Calvert, 2009). 

The possibility of having certain insight of what consumers will perceive as an improvement of the product 

could go to fill the informative gap that companies previously had about consumer preferences.  

As it has been said previously old methods to gather information about consumers’ needs and preferences 

are not anymore suitable, now companies are trying to involve consumers in the innovation processes, they 

are trying to create a deeper communication with consumers. In many different fields User Driven 

Innovation allows firms to a better customization of the products. 

This theory has as a goal the identification of new ideas and innovative individuals in user communities, 

search for lead users, understand and use the potential of toolkits for user innovation. This is a valuable 

theory and allowed the introduction of several successful innovations, but it assumes the existence of lead 

user conscious of the needs of the segment, or the presence of users able to interact with the toolkits that the 

firm provides, and collaborate to the innovation processes.  

Unfortunately that is not always possible.  

The use of a neuroscientific technology could help define which characteristic would make a product more 

attractive even when they are unknown by the consumer itself. 

This is exactly what scares people, to find a way or a tool able to manipulate certain characteristic of the 

product up to the point of making it irresistible at the eyes of the consumers.  

This possibility is what some media are warning people about; that a consumer could be guided by some 

marketing stimuli to purchase against his own good; the opportunity that companies could use this 

knowledge to control the new discovered emotional human being.  

 

 

12.2 - THE BUY BUTTON 

The way some media tried to figure this fear is in a symbolic button inside our brain that companies would 

try to locate and push. What really could scare consumers is the possibility that the companies discover this 

“buy button”, a stimulus that if aroused will lead to a certain purchase. 

The scenery is then characterized by different points of view and by a countless number of diverging 

information. Like in every situation is it upon everyone to have the possibility to get informed from different 

sources, and thus shape an objective awareness about the subject. 

It will be extremely interesting to use the data of the online survey and have an overview of the consumers’ 

point of view about this topic, as well as a sample of the scientists group. Moreover all the information 
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gathered during the personal interviews, will represent the point of view of professional individuals in the 

field or related ones. This will allow us to touch the different relationships and angles with the discipline; 

considering that the journalists’ point of view is different from the ones of a company selling this 

neuroscientific market research, and from a company who is instead buying this kind of research, and at the 

same time from a psychologist’s point of view. 

Henrik Juhl for instance is the CEO and founder of PRDAGENCY a PR and Branding & Communication 

agency working in Copenhagen, he has a kind of external point of view being an insider to the economics 

and communication procedures but being part of a young company focused mostly on PR and 

communication who has never used neuroscientific methods.  

When asked if it would have ever been possible to find the “buy button”, he also looked sceptical about the 

possibility to find one common button for a group of people. He believes in the possibility to understand 

which characteristic of your brand actually is more appreciated by your customers, but it cannot be the same 

to another target group who is not part of your loyal customers.  

Similar is the opinion of Charlotte Koldbye, as it has been said before she finds it too simplistic because it 

goes to underestimate the individuality of the consumers. 

Graham Page, Rafal Ohme and Birger Jan Olsen are instead categorical to deny the existence of such buy 

button. Graham Page asserts: “That is just garbage. Decision making is a very very complex process; the 

best that this technology will do is help to understand the emotional responses that brands and 

advertisements can evoke” (Page, 2009).  

Also Rafal Ohme and Birger Jan Olsen consider these technologies like valuable tools to validate or falsify 

your previous intuition and optimize your communication discovering which messages are most persuasive, 

or “with technique like fMRI you could arrive to say something about the intent to purchase, you can say 

something about if they will remember, if there is high chance of memo ability, if there is ad liking. But if 

then they are really going to purchase; we don’t know that” (Olsen, 2009). 

Different is instead Gemma Calvert’s point of view; her company, of all the ones interviewed, it is the one 

who is most specialized in the used of fMRI. Brain imaging through fMRI technology is maybe the one who 

could give more answers about this subject.  

Really interesting is what she claimed when asked: “Do you think it will ever be possible to find the buy 

button? Her answer has been: “It is already possible to know something about it! Read: Distributed neural 

Representation of Expected Value, Knutson et al., 2005; and Neural Predictors of Purchases, Knutson et al., 

2007” (Calvert, 2009). 

The starting point is that every creature forecasts what to next; to do that considers both the possible value of 

different actions and the probability that these actions would lead to the desired outcome. “Blaise Pascal 

formalized the product of these two considerations in the concept of “expected value” (EV), which has 

played a prominent role in both economic and psychological theory” (Knutson et al., 2005). 

The study conducted in 2005 by Knutson et al. shows that the activation in some part of the brain like 
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nucleus accumbens (NAcc) and the mesial prefrontal cortex (MPFC) is correlated with EV. And even more 

it shows that the first (NAcc) activity is correlated only with anticipate gain magnitude and the second one, 

(MPFC) activity it could also be correlated with anticipated gain probability.  

The newest study conducted instead in 2007 applies these previously discovered notion about the EV to the 

intention whether purchasing or not a certain product. 

It is common knowledge that microeconomics theories maintain that purchases are driven by the 

combination of consumer preference and price perception.  

Now, with the use of neuroeconomic methods it could be possible to separate and characterize the distinct 

components of the purchase decision process in individual consumers.  

The study focuses on the hedonic competition between the immediate pleasure of an acquisition and the 

equally immediate pain of paying. The goal was to demonstrate if the activation in a certain region could 

actually predict subsequent decision to purchase. 

The fMRI study shows the different part of the brain mainly involved in a purchase decision process: 

- Nucleus accumbens (NAcc) is particularly active during the product consideration and it could 

generally be strongly associated with product preference, and anticipate in a discriminating way the 

intention of whether purchasing or not the product.  

- Mesial prefrontal cortex (MPFC) is mainly active during the price consideration and positively 

correlated with price differential. 

- Insula instead was negatively correlated with purchasing decisions; its activity is generally associated 

with the anticipation of loss and connected with excessive prices. 

“These findings further illustrate the power of neuroeconomic approach to elucidate distinct 

neuropsychological components that may exert consistent collective influences on subsequent purchasing 

decisions” (Knutson et al., 2007). 

In summary what is possible to get from these studies is initial evidence that specific patterns of brain 

activation could predict purchases. That is not the so scared-of “buy button”, but a tool that helps to built 

neuroeconomic models that better predict choice and inform policy. 

Many firms in the product innovation process now adopt the stage-gate model proposed by Prof. Cooper, but 

this model could also be applied to advertising and communication campaigns.  

The model is structured in a way that preceding each stage there is a gate, or a go/kill decision point, where 

the new products are analysed according to different aspect, the gates have the function of a quality control 

checkpoints. The stage number 4 is the Testing and Validation Stage, and is than followed by the gate 

number 5 who is the one who open the door to the full commercialization of the product – market launch 

and full production will follow; it is then a crucial step that has to be pondered well before to do irreparable 

mistakes.  

In this stage different activities are undertaken: In-house product tests; User or field trials of the product; 

Trial, Limited or pilot production; Pre-test market, Test market, or Trial sells; Revised business and 
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Financial analysis.  

Within this stage the use of brain science technology could give more trustable results about consumers’ 

reaction to the product, if the emotions and feelings aroused by a certain advertisement or product 

correspond with the one expected. The stage-gate model will than become even more exact in preventing the 

birth or commercialization of failing products, and that would mean the opportunity for the companies to 

save big amount of capitals, or create an stronger image of the brand always in line with the customer needs 

and preferences. 

To agree with this possibility is also Dr. Olsen of Mindmetic Limited who asserts: “If you talk about the 

customer as the end user of the product, you would get a product hopefully that they like better. As a 

company you will be able to cut off the bad product because, you will see earlier during the manufacturing 

process, if in the product line the product doesn’t have the customer attention” (Olsen, 2009). 

Not everybody has the same preference for a certain product or services, and the product preference can 

influence the price perception. Even if the product preference is really high and the expected reward of 

owning the product could push to a purchase, a not so affordable price will prevent that to happen.  

That is why until the genus Homo will be made of individuals different from each other; a buy button 

will never exist. 

In the meantime the concept of buy button is still considered science fiction by the most, what really worries, 

and what is argued to clash with the consumer free will is just one step behind the buy button: the possibility 

to lead the consumers to a purchase not in their interest but just guided by a marketing stimuli. 

Going back to the product characteristics, a further ethical dilemma that could be raised is the opportunity to 

discover those product characteristics that attract most the consumers and use them to enrich the companies, 

such product characteristics able to arouse emotion that would overwhelm the rational part of individuals.  

This is an ethic dilemma that could be addressed to marketing and branding in general; also with the use of 

previous models and theories the goal has always been to make the products look like indispensable for the 

consumers. The goal of every brand has always been that of creating a tangible image of the product in order 

to give personal rewards to the owner. Most of the products that everyone purchases nowadays are status 

symbols. 

What has been said before, that the human beings are emotional individuals it is true and scientifically 

proved, it is true that emotion are aroused and influence the behaviour of the consumers in situation 

involving: brands, product categories, services and communication about these items. But “it doesn’t mean 

that the emotional theory represents an alternative to traditional multi-attribute models of consumer choice” 

(Hansen and Christensen, 2007). 

In everyday life we can distinguish between different kinds of emotions generated by different situations: 

- Emotions without consciousness whatsoever, commonly occurring with routinized choices. In this 

case, the routinized choices, it is possible to expect the emotion aroused by the alternatives, the brand 

or the brand category, to control the choice made without any cognitive information processing 
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involved. A simple example of this situation could be the consumer picking the usual toothpaste brand 

on the shelf of the supermarket without even realizing it when he goes to pay at the cash register. 

“These may account for 60% of the purchase in supermarkets” (Esch et al., 2005). 

- Emotions giving rise to unconscious feelings, commonly occurring with semi-complex choices. In the 

case of the semi-complex choices it is possible that the emotional response give rise to some cognitive 

activity of which he individual will never become aware; for instance in the choices that involve some 

cognitively stored information about preference between different brands. 

- Emotions giving rise to conscious feelings, most frequently with complex choices. During the complex 

choices the individuals are aware of the feelings aroused by a certain product but cognitive evaluation 

dominate in the control of consumer behaviour. It could happen during a car purchase decision, which 

is a very conscious consideration where emotion influence lies in the background and a cognitive 

rational evaluation rule the purchase. 

(Hansen and Christensen, 2007).  

                           

This seems a reasonable conclusion to this ethic dilemma: “Even if the emotion will always be there, the 

extent to which cognitive processes come out may reduce or may rule out the direct impact of emotions 

upon the consumer choice” (Hansen and Christensen, 2007). 

Regarding the possibility that “neuromarketing could yield a more complete and objective 

understanding of consumer’s desires, and may consequently assist companies to adjust their 

strategies”; the practitioner seem to agree about the value and the possible achievements through the use of 

neuromarketing, and new practical case studies will provide the tangible data of these achievements. 

Furthermore according to the survey results, also consumers believe neuroscience able to help the 

companies to better understand consumers’ needs, and when used in economics and marketing able to lead 

to positive developments.  
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12.3 - PRICE POLICY 

The price policy is a valuable variable in the hands of the companies to influence consumer perception and 

behaviour regarding a product or service that, together with the preference that consumers have toward that 

product or service, rules the purchase decision process. 

The possibility, with the use of neuroscience techniques, to understand on the base of reliable data the 

weight that consumers give to this variable could lead to a competitive advantage for the companies. 

Now that the role of emotion in consumer choice is a fact, it is interesting to analyse how also the price 

could arouse emotions in the consumers during the purchase decision. 

It is obvious that companies cannot compete anymore in lowering the prices of the various products; and 

sometimes that is not even the best strategy to attract customers.  

As we said before the price is a variable able to arouse emotions in consumers and as it happen for some 

products, like it could be for the luxury product category, it is not always the impression of cheap product or 

affordable for anybody, the price impression that consumers would prefer.  

In determined circumstances a high price is perceived as high quality, or at the same time a high price that 

not anybody could afford to pay transforms the product into a status symbol. 

All these reasons make the price policy a subject where a large number of neuroscientific studies have been 

conducted. 

An interesting study conducted about the importance of the emotion arose by the price perception has been 

conducted by the Professor of Psychology and Neuroscience at Stanford University, Brian Knutson and 

colleagues; they analysed the reaction of the brains of different subject with fMRI machine, while they were 

engaging in a SHOP (i.e., “Save, Holding Or Purchase”) task, which consisted of a series of trials where 

some product were showed to the subjects with the same temporal structure, and in which the subject had to 

decide whether to purchase or not. The temporal structure was created in a way to analyse during the first 4 

seconds frame the reaction to the mere picture of the product, in order to establish the preference (that gave 

the possibility to make assumptions whether a purchase could occur just regarding the product 

characteristic). In the second 4 seconds frame the price was showed; during the price presentation has been 

possible to see how an excessive price would activate circuits associated with anticipated loss and at the 

same time deactivate brain region previously associated with balancing potential gains against losses. The 

activation of the insula for instance was negatively correlated with purchasing during the choice period, and 

this activation used to cause a deactivation of the mesial prefrontal cortex (MPFC), which was generally 

associated with a purchase decision if active during the price exposition. 

This study, with respect to the economic theory, supports the idea that individuals have an immediate 

affective reaction to potential gain and loss, that is an input into decision about whether purchase or not a 

certain product. 

It doesn’t mean that it would be possible to discover the maximum price that an individual is willing to pay 

for a certain good; but as Knudson et al. affirm, consumer purchasing reflects an anticipatory combination of 
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preference and prices considerations, this could help to create neurally based theories of human decision-

making. Such theories would be crucial to built neuroeconomics models that better predict choice and 

inform policy. 

We can therefore confirm that the use of neuroscience can definitely be helpful to develop more 

effective price strategies. 

Furthermore this finding could be of a great potential also for the customers own good, because it could be 

used to understand behavioural mass anomalies like the one of overspending and under-saving while using 

credit card rather than cash.  

This is the demonstration that from the use of neuroscience and its application to economics could also come 

out benefits for consumers and not only for the companies; an analysis of this subject will in particularly 

shed light and look for solutions to what Prelec and Lowenstein claim: “the abstract nature of credit coupled 

with deferred payment may anaesthetize consumers against the pain of paying” (Knutson et al., 2007). 

 

 

12.4 - PROMOTION OR COMMUNICATION POLICY 

With no doubts communication is the area where the different neuroscience methods found the biggest 

application. The use of these methods has a complex task to solve; the massive amount of commercials and 

advertisements people are exposed every day is making them immune, the level of attention and so the 

effectiveness is decreasing drastically. 

A study conducted by MillwardBrown shows that in a period between 1996 and 2001 the rise of the volume 

of advertising is mirrored by a decline of 30% in terms of the average level of its impact on consumers. 

Brain science could than revolutionize the world of advertising, if able to maintain the promise of the 

sustainers.  

Neuromarketing could be able to desaturate the market decreasing the number of advertisement, the number 

of repetition or at least the duration and as a consequence obtain an increase of the effectiveness. 

The current scenario presents anyway clashing opinions also about the use of the techniques in the 

communication policy. On one side marketers and advertising companies who believe in a new tool able to 

avoid the waste of large amounts of capital, generally invested in ad campaign or communication in general; 

on the other side the ones who see brain science as a tool able to manipulate the purchase decision processes 

and behaviour. 

During the personal interviews most of the respondents affirmed that an advertising or communication 

campaign, even being the best ever done, would never rule the consumer behaviour or purchase decision. 

The general idea is that with the use of neuroscience methods it would be possible to seduce or induce the 

consumer to the purchase of a certain brand rather another. This is in line with all other previous marketing, 

branding or advertising methods.  

The key point is that it would not be possible to induce decisions about the category: “In other words if you 
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do not like a category as it could be yogurt for instance, even the best commercial will not make you buy 

yogurt. However if you like yogurt the good commercial may make you buy some certain brand of yogurt, 

like Danone for instance, and not the other brands. So I think that advertising in general is about brands not 

about categories; it happen very rarely that you will buy a category that you don’t like” (Ohme, 2009); and 

if it would happen to buy once a category really not liked, than that would happen a second time. “So there 

will be a short term of effects, and in long term effects there is no way that I can make you buy things that 

you don’t like” (Ohme, 2009). 

Of the same mind is the scientific journalist Charlotte Koldbye who believes that it could be possible to 

induce to that kind of purchase for one or maximum two times but the third time that will not happen 

anymore. “This is what usually people forget about marketing; it is not impossible to impress and induce to 

a first purchase, the hard part is to make repeat that purchase” (Koldbye, 2009).  

Considering the opinions of the practitioners and the analysis of the online survey, it is possible to 

assert that consumers don’t seems to feel threatened by the opportunity to be ruled in their decisions 

by marketing stimuli.  

The role of consumer neuroscience within the communication policy will then be to bridge the existing lack 

of theory in how consumers’ brain processes and store advertising stimuli. 

A key point for the communication policy is testing the effectiveness of an advertisement, this effectiveness 

depend from different factors regarding the advertisement.  

Traditionally the advertising testing relied on cognitive models effect, but in the last years always more 

attention has been given to feelings, often concerning to the effect they have on cognitive processing of an 

advertisement. 

Conventional testing of advertising campaign often uses focus groups, interviews, recall, recognition and 

other traditional methods of market research.   

“According to the promoters of brain-scanning, subjects could be wired to imaging devices while viewing 

images or video clips and of a new promotional campaign. Depending on which areas of the brain light up, 

assumption could be made about the subject’s unconscious thought patterns” (Fugate, 2007).  

In most of the cases the areas of the brain that an advertisement tries to stimulate correspond to feelings like 

attention, excitement, humour, passion, etc.  

If the ad fails to affect these areas that mean that the advertisement did not fulfil his purpose, and then some 

changes occur.  

Neurosense Limited commissioned different studies about advertising and communication, and not only 

about the mere effectiveness of a single advertisement per se.  

“With the use of fMRI it is possible to see and measure crucial variables like: memories coding, attention, 

liking, comprehension, and any kind of cognitive process because it is possible to have full brain coverage in 

three dimensions” (Calvert, 2009).  

MTV in the UK was interested to investigate the appropriateness of advertising within different programs.  
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The study conducted focused on the advantages of having for example a Red Cross advertisement, either 

placed in prime time TV in the evening during a program how it could be South Park when there is the 

maximum number of people watching, even if it is completely inappropriate with the theme of the program 

within is showed; or in a middle of the day drama, where the number of people watching is fewer but the 

theme is congruent.  

What has been found out looking at the response of the brain to the same advertisement of the Red Cross in 

the two different contexts is that the amount of activity in memory coding, reward, comprehension, attention 

is much bigger in a congruent programming context.  

Neurosense Limited was trying to use the information to show to the company (MTV), that even though the 

advertisement is not getting into the brains of the millions of people that are actually present to see, they still 

pay the amount of the prime time advertising.   

Professor Gemma Calvert concluded: “It is better targeting to hundred thousand people in the middle of the 

day that they will get into, than a million that it wouldn’t” (Calvert, 2009). 

GMTV in collaboration with Neurosense Limited conducted an interesting project set up to explore the 

different way that the brain or discrete areas of the brain respond to advertising the breakfast time compared 

to how it respond later in the day. That is crucial for a company like GMTV, who wants to get a 

confirmation in term of brain functions and show that there is an advantage to communicate with consumers 

first thing in the morning, rather than at the end of the day. Television audience tend to be bigger at the end 

of the day but people are less receptive. 

“In our first project we used fMRI scanners, we looked at seven neuronetworks, like the ones that control the 

attention, long term memory, working memory, comprehension or understanding, emotional respond that 

can be split in three areas that are relevant and than positive and negative emotion. We also looked at the 

vertical network, which is how much the brain is analysing the information that comes in. (…) Briefly what 

we found was a significant different meaningful, different between the morning and the evening scan for 

four of the key brain region; they were the area related to positive emotions, liking, long term memory and 

working memory, and the area involved in meaning or comprehension, which was obviously a fantastic 

result for us, because it actually confirmed that people remember better in the morning and they more like to 

go out buying products that have been advertised at breakfast time” (Elliott, 2009). 

The experiences of the practitioners and the various projects undertaken confirm neuroscience as a 

valuable method to understand the effectiveness of a certain advertisement. 

These findings are of crucial importance for companies while they have to organize their advertising and 

communication planning and where and how to invest the relative budgets. 

The theory normally divides the decision problem in four different phases or sub-problems: 

- Determination of the size of the budget. 

- Determination of the media groups and individual media to be used. 

- Determination of the message of the advertising and its creative execution. 
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- Determination of the scheduling of the exposures within the period of analysis. 

Now thanks to the application of neuroscience methods to various aspect of the communication policy as has 

been presented in the cases before, it could be possible to manage the last three of this phases or sub-

problems of the advertising and communication planning in a more effective and scientific manner.  

Another critic generally addressed to the discipline, not by consumers but from some practitioners, is related 

to the cost of these researches compared to the results or return on investment (ROI). At the moment there is 

still a fair amount of people who believes that these methods are not able to provide reliable result, they 

assume that they still depend too much on the interpretation of the ones who read the data. And one more 

issue is that to read these data it is necessary to have a certain degree of scientific background and a long 

experience. 

Mindmetic Limited is a Danish company who is trying to overcome this problem, “we manufacture tools for 

measuring response biometric, bio-physiological, psycho-physiological measurement, and we develop tools 

to communicate the response that people have, in terms that non-psychologist can understand what it means” 

(Olsen, 2009); their challenge is to create a software able to make easy-to-read the results of an EEG 

research, a definitely cheaper technology if compared with fMRI.  

If that becomes reality, every company could add a neuroscience section in the R&D department without the 

requirement of special skills or deeply scientifically prepared personnel. That would create a slump in the 

cost, making these methods affordable for many companies. 

 

 

12.5 - PLACE OR DISTRIBUTION POLICY 

This variable is often underestimated if compared to the others previously discussed, but if exploited 

adequately it can offer a competitive advantage on competitors’ brand. 

It is not possible anymore to offer the single mere product to attract consumers or assure their loyalty; the 

differences in technical level and in the features of the products and services are always smaller from firm to 

firm. It is then necessary to offer something more, an added value around the product able to engage the 

consumer personally, that is the reason why B. Joseph Pine II and James H. Gilmore wrote “The Experience 

Economy”. In this book are proposed theories about the importance of engaging the five senses.  

Professors Pine II and Gilmore affirm that products and services turn into an engaging experience when 

connected with sensory phenomena, and as more as the experience engage the senses as more memorable it 

will be. 

The use of neuroscience methods confirms these theories; different studies show that the simultaneous 

implication of different senses in an evaluation process increases the reaction in the individuals more than a 

single sense would have done. For instance a visual experience if supported from an olfactory one has 

stronger impact on individual perception. 

All the individuals interviewed agreed that the contribution of brain science is here beyond doubt, for 
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example Professor Calvert asserts that with the use of fMRI technique is possible to know a lot about 

multisensory integration, how a certain colour, the visual aspect of the product, can influence also the touch 

perception of the product itself. 

A critic addressed to the study of the place or distribution policy is that the fMRI test, which has to be 

performed in a laboratory environment, does not correspond with the real shop environment; the opponents 

sustain that such a different environment will influence the perception of the tested individuals. 

A solution proposed could be the simultaneous use of a virtual reality technology, nowadays really close to 

the reality, able to dive the tested in a simulation of the shop environment. 
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13 - WHERE WILL IT EVOLVE? 

 

The analysis concerning the different perception of the use of neuroscience methods continues focusing on 

the possible and expected development of the discipline. 

As previously mentioned, the different subjects will express their professional and non-professional opinion 

in regard. 

There is no doubt that sooner or later neuromarketing (in all its forms) will become mainstream for all large 

section of the marketing and manufacturing sectors as well as being a tool used widely in the financial and 

banking sectors, and it could have different openings to other applications.   

Our understanding of the brain has been revolutionised by the introduction of brain imaging techniques in 

the late 1980s and early 1990s.  “The application of this knowledge to the real world is now proving to be an 

important source of information about how and why we buy, what tickles our senses and delights our 

souls. With such tools at our disposal to enhance the relationship between customer and provider, there 

seems little argument against mass adoption of these tools to shape a better and smarter global marketplace” 

(Calvert, 2009). 

It is now important to define in which other field exclusive of the ones previously named this discipline will 

probably evolve. 

“I think it could also be useful in logo testing or naming research because often people find difficult to talk 

about” (Page, 2009). 

Professor Gemma Calvert believes that neuromarketing will definitely expanding in the areas of de-risking 

market, marketing decision, manufacturing decision. According to Professor Calvert it could also help banks 

to understand how to re-instil trust in the customer which is something they have lost, or for example to 

manufactures design low fat food that brain perceives just as tasty as full fat, this would be a revolutionary 

solution to fight a mass problem like obesity. 

Obesity has reached epidemic proportions in many countries, with more than 1 billion adults overweight - at 

least 300 million of them clinically obese - and is a major contributor to the global burden of chronic disease 

and disability. It is a complex condition, with serious social and psychological dimensions, affecting 

virtually all ages and socioeconomic groups. Childhood obesity is already epidemic in some areas and on the 

rise in others. Obesity accounts for 2-6% of total health care costs in several developed countries. The true 

costs are undoubtedly much greater as not all obesity-related conditions are included in the calculations.” 

(World Health Organization Website). 

I the interviews we have also examined the opportunity to use neuroscience as a lie detector; for example in 

India in June 2008 electroencephalography has been used to convict of murder a woman. Not everybody 

agreed to this possibility but Professor Rafal Ohme claimed that “GSR, that is Galvanic Skin Response, is 

used as a lie detector and EEG is much more sophisticated than GSR. So maybe in the future EEG will help 

to better understand who is telling truth and who is lying” (Ohme, 2009). Also Professor Gemma Calvert 
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said: “We have used fMRI as lie detector; because anything you do to change the response of a polygraph 

obviously we can see that in the brain” (Calvert, 2009). 

These are only few hypotheses of the possible direction and development the discipline could take in the 

future, but they give an idea of the enormous possibilities embedded. 
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14 - CONCLUSION 

 

This report is the result of the interest about the birth of a new promising discipline. 

Have been explored the market needs that brought to the application of neuroscience to economics and 

marketing. It has been explained why sometimes previous market researches reveal inadequate to the task, 

which assumptions brought to the affirmation of emotions in the decision processes.  

So the research for new methods that would allow gathering better insight about consumers’ behaviours. 

The principal aim of these pages is not to define the effective value of these techniques, these pages want to 

present an overview of the actual situation; to show how this discipline is actually living a fluorescing period 

and how the various individual perceive its application. 

A first general impression of an outsider would be of a discipline full of contrasting interests and opinions. 

It has been first important to divide the various individuals involved in this analysis in groups according to 

their interests and their relation with the discipline. 

Marketers, scientists, journalist and consumers were then supposed to have different attitude toward the 

various aspects and uses of these methods. 

It was firstly assumed to discover a big difference especially between consumers and marketers attitudes, 

because of their almost contrasting interests.  

The analysis of the survey allowed to reject the first hypothesis, showing that consumers and scientists don’t 

have any relevant difference in the attitude toward neuromarketing. The survey shows instead a general 

positive attitude toward neuroscience and its application in economics and marketing.  

The personal interviews furthermore show this positive attitude also for marketers or practitioners in the 

field.  

From the first analysis has been possible to identify a higher interest of the scientists group in reading about 

the discipline, as it was previously assumed.  

According to the analysis we couldn’t reject completely the second hypothesis: “The level of interest and 

knowledge about neuroscience/neuromarketing is positively correlated with attitude toward the discipline 

and its employment”. 

Taking into account this two data it will be possible to consider information a key point for the development 

of neuromarketing; providing consumers with detailed and objective information would definitely improve 

the reputation of the discipline also at the eyes of the stronger opposers. 

What claimed during the personal interviews by the various practitioners goes to corroborate the idea of 

information as a key point for the development of neuromarketing. 

The two main objection rose against the use of neuromarketing regarded technical and ethical issues. 

Through the survey analysis has been possible to obtain a broad overview of the attitude of the various 

group involved toward neuroscience and its application to economics and marketing.  

Also the personal interviews had the purpose to clarify the various positions regarding the two proposed 
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issues. Furthermore the personal interviews, due to the advantages that qualitative research offers respect a 

quantitative one; gave the opportunity to get some suggestion about how to overcome the problems and 

improve the efficiency of consumer neuroscience and the attitude toward it. 

For the interviews have been purposely chosen practitioners belonging to the various groups of interest, and 

from internationally well-recognised companies, in order to provide the different and valuable points of 

view. 

 

 

14.1 - THE TECHNICAL ISSUES 

Regarding the technical issue the survey could lack of valuable information because most of the respondents 

are consumers and they don’t have sufficient knowledge to debate about the technical value of these 

methods.  

It is although important to report a general positive attitude toward the implementation of this discipline 

within economics and marketing. Such positive belief that the discipline is in a growing phase, and that in 

the future will be used even more in different fields and with successful achievement is an incentive for all 

the practitioners involved to continue investing in it.  

The interviewees had to pronounce about the main problems addressed to the use of these methods: 

- Among the firsts critics addressed to the use of consumer neuroscience in economics and marketing, it 

is possible to identify the problem of the interpretation of the data. Have already been presented cases 

where some data have been over interpreted, or claiming results that were however not scientifically 

demonstrated. At the same time as a response, it was possible to notice that in the long-term this 

problem tend to auto-resolve; for someone over interpreting the results, there are a lot of other 

interested to deny this over interpretation, false claiming, or just simple mistakes. An example is the 

case of the article on the NY Times by Prof. Marco Iacoboni and colleagues who has been hardly 

criticized. It is indeed possible to find a letter to the editor of the NY Times signed by seventeen 

prominent cognitive neuroscientists (Aron et al., 2007) claiming their opposition to what the article 

affirmed. 

 We can than conclude that as in every other discipline there will always be some mistake and over 

interpretation; but at the same time there will always be someone interested to discover and deny these 

false claiming for the sake of the discipline.  

- Always regarding the technical issue another critic addressed to the use of these methods regard the 

cost of the research that turn out to be much higher than previous market research methods. Not 

everybody agreed to these critics; some of the practitioner didn’t consider the studies much more 

expensive. 

 They sustained first that according to the characteristic of the data gathered these studies didn’t need to 

have the same number of people interviewed. For example as Steve Elliott (GMTV) reported, when 
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they have to do a large scale quantitative studies they have to interview really a lot of consumers to get 

valuable results, and that turn in an expensive study as well. The advantage with the use of 

neuroscience is that is possible to get valuable results also scanning a small number of consumers; for 

example they scanned only 16 volunteers and that, he claimed: “it has been possible because the way 

that the human brain respond to the thing that we see and the thing that we hear is very very similar so 

you don’t need to scan so many people to get a valid sample” (Elliott, 2009).  

 The appraisal Dr. Elliot gave comparing a focus group research with an fMRI scan ones is: “At the 

moment if you want to do a focus group for example and you do 4 focus groups, so we are speaking 

about 20 people; that could cost 12 to 15 thousand pounds. If you want to scan 20 people with the 

analysis it will probably cost you 80 thousand pounds” (Elliott, 2009). 

 At the end we can’t deny that neuromarketing is more expansive, but as always DR. Elliott claims 

there is something else that has to be considered: “So, it is more expensive; but I think that in certain 

situation the insights that it can gives you are absolutely extraordinary and worthy for the price” 

(Elliott. 2009).  

 At this point it becomes a matter of choices for the companies to decide whether to adopt it or not, but 

the return on investment (ROI) could be positive regardless of the costs. 

It is than possible to conclude that the technical problems addressed to the discipline will not prevent the 

companies to implement these market research methods; of course they represent limitations and difficulties, 

but also the other methods are not free of lacks. 

We agree with Professor Calvert to believe that the implementation of these methods requires particular 

resource and capabilities: “Some large companies with considerable R&D budgets have already invested in 

the purchase of functional MRI scanners and presumably the core staff required to run them.  For most 

however, the outlay is not feasible or necessary given the number of scanners open to commercial studies on 

a project by project basis and the small, but growing, number of service companies that are able to design, 

carry out, analyse and interpret the results of FMRI experiments.  The same argument applies to varies EEG 

technologies, eye-tracking kits and even computer-based tasks - the expertise required to implement and 

analyse the data is not easily acquired and it is likely that as this field expands, while we will see costs 

coming down and therefore the number of clients able to fund these types of studies rising rapidly, the 

growth is likely to be in the number of neuromarketing agencies rather than in-house departments” (Calvert, 

2009). 

Of the idea that the price will go down and that the results are valuable for the costs is also Professor Ohme: 

“The price of biometric research is exactly like the price of computers, computers used to be extremely 

expensive, and right now they are extremely cheap. So when Martin Lindstrom wrote his book 3 years ago 

the prices where totally different, right now the price of brainwave research is not more than 20% more 

expensive than traditional research. And the quality, and the value for money is much higher” (Ohme, 2009). 
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14.2 - THE ETHICAL ISSUES 

About the ethical issue we were supposed to obtain more divergent opinion.  

It was expected to find consumers scared by the application of such intrusive technology, and even more 

scared by the use that companies could have done with the results achieved with them.  

This assumption was based on the idea that the subject is deeply technical or scientific, therefore consumers 

would have lack of information and their ideas would have been shaped by sensationalistic information.  

What instead resulted from the online survey is that consumer are more interested and informed than 

expected and at the same time they don’t perceive these methods as unethical but just as an evolution of the 

market, result of a capitalistic society. 

The online survey shows that the respondents are aware of a possible misuse of the methods; 68.9% of 

respondents graded the three highest level of agreement as 

answer to the statement: “I believe that companies could 

misuse the insights and methods of neuroscience”. It 

doesn’t have to be seen as condemn to the methods on the 

ethic level; commenting on this sentence, the respondents 

claimed: “As for any other method/theory”, “Just like 

people can misuse the knowledge of chemicals to blow 

things up…” or “In the terms, that they don’t understand 

what it really can tell about consumers motivation, and 

therefore are mislead by marketers with the same lack of understanding”, “I believe that companies can 

misuse any knowledge they might have believed to have acquired, or at least portray it falsely. They can try 

to make it out like they are experts in the field and say that they have performed studies that underline which 

centers in the brain different ads might make use of and thereby make it out like their particular ad is more 

useful due to their “scientific” prove”. 

The interviewees face to face denied any ethical issue regarding the use of the discipline, as also Professor 

Ohme claimed: “This is just the question of development of civilization. So we ask the most general 

question, is it ethical to know anything about consumer? But if we say yes, it is ethical to know more about 

consumer; it doesn’t matter if that would be with focus group interviews or analysis of consumer 

brainwaves” (Ohme, 2009).  

All the interviewees agreed that the use of this methods doesn’t infringe any ethical issue, also the two less 

involved in the discipline, like the scientific journalist Charlotte Koldbye and the CEO of a PR & 

Management Agency Henrik Yuhl, who have never used the methods, both consider them a result of 

technologic progress and of our economic system. 

The discipline is still relatively new and it will require a certain period of settlement before the conflicting 

opinions will smooth down and the discipline will reach a general agreement in the public opinion.  

The solutions proposed in these pages would definitely boost the process of acceptance and recognition of 
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these methods. We can therefore believe, on the basis of the wrong assumption of the consumers’ negative 

attitude and on the statements of the practitioners, that neuromarketing will become with high probability 

mainstream of market research.  

 

 

14.3 - AUTHOR CONSIDERATION 

First, marketing researchers should use neuroscience to confirm/deny, reconfigure, or improve the 

conventional theories about consumers’ behaviours. “Basic assumption about the role of trust, risk taking, 

personality traits, brand loyalty, consumer satisfaction and dozens of other standards of the marketing 

literature can be corroborated in a very physical way with brain imaging techniques. Such validation efforts 

might not be conclusive, but it is likely that at least some strength and shortcomings will be discovered” 

(Fugate, 2007). 

Neuroscience is definitely expanding in the areas of de-risking market, marketing decision, manufacturing 

decision. Professor Ohme is sure that advertising will be the field where the technology is going to find its 

mayor application he claimed: “This is the real future. And there is simple reason why this is the future of 

advertising and is because it saves money. Clients would love it. They would love it because you can 

immediately show what is bad in advertising and what you should change before you buy media money. 

And that is why this is the future” (Ohme, 2009). 

Nuromarketing could be helpful in the future to lay the groundwork for a universal stimulus classification 

system, and it could be possible to apply this system to a viable target market or even generalize it to a broad 

population. 

This is an opportunity that companies cannot let drop; it is not an easy field and it is characterised by 

uncertainties and difficulties but since the introduction of brain imaging techniques have been done huge 

progresses regarding the understanding of the brain. 

Now it is just a matter to keep working in the same direction with a collaborative effort and professionalism. 

The practitioners interviewed have given some guideline that should be respected for the correct 

development of the field and at the same time consumers have shown a positive attitude of acceptance and 

curiosity toward the discipline. 

Consumers should be provided with unbiased information, the aims and methodologies of the various 

studies must be clear, and even more the results should be explained in order to avoid the remaining ideas of 

a mind control device. 

Information should be provided also regarding the positive improvement that the use of such technology 

could bring also to consumers, instead of focusing only on the possible misuse and the advantages of the 

companies. It is necessary to change the opinion of the ones still consider these methods as a tool that 

companies use to maximize their sales to the detriment of consumers. 

People must know that the understanding about how the brain response to different government and public 
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messages could be used to affect mass population behavioural changes. 

“Neuroeconomic studies can deepen our understanding of the various decision making phenomena and the 

clinic symptoms such as addictive gambling, compulsive shopping, and so on. It also has great applicable 

implications in area such as building cooperative relationship in economics trade, and designing more 

reasonable payment protocol to enhance the work efficacy and happiness of workers” (Yu and Zhou, 2007). 

 “The inflammatory rhetoric from marketing critics is not helpful and in some respect, it is 

counterproductive. Firms that are using neuromarketing, even in an experimental fashion, should be very 

forthcoming with their experiments and results. Demonstrating that neuromarketing is not incompatible with 

consumer interests e.g. might reduce unnecessary promotional/product development spending, etc.; would 

be a beginning. Also, effectively demonstrating that consumers might learn about themselves as it relates to 

decision-making would be helpful. In effect, they, as consumers, can apply the controls needed to curb 

unhealthy consumers behaviours such overspending, impulse shopping, and unhealthy eating habits (i.e. 

some of the current complaints). As a corollary, neuro-based models will better inform policymakers and 

lead to more intelligent policies and legislation” (Fugate, 2007). 

The situation as presented seems to be in favour of the application of neuroscience to address issues to 

economics and marketing but nowadays’ economic recession has to be taken into account before to foresee a 

sure development of the technologies as mainstream of market research.  

In times when revenue is a doubt, the first think that gets cut is marketing budget and research budget. 

Of a great value, upstream, but clearly rational is Steven Elliott opinion when asked “How do you see these 

methods in 5 years?” he claimed: “If you asked it three years ago, I would have been taking off and going 

through the roof and assuming an exponential growth. But I’m not very sure that in the next five years, 

because we are in the middle of a very very deep recession at the moment, and I think that it is really cutting 

a lot of companies’ budget on the marketing expenditure at the moment and that is going to weigh very 

much on the cost of exploring relatively new and expensive technologies and technique that neuroscience 

have to offer” (Elliott, 2009).  

We cannot say how long it will take exactly, but the idea is that if the strength of neuromarketing argument 

will become stronger over time, the majority of government, policy makers and marketers would eventually 

not be up to waste the opportunity to actually look directly into the mind and see how it is responding to 

various stimuli and how they affect behaviours. 
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INTERVIEWS  

 

20th May 2009 

GRAHAM PAGE 

MILLWARDBROWN 
          

1) CAN YOU PLEASE REPEAT YOUR NAME, YOUR AGE, YOUR WORK AND THE 

POSITION HELD IN YOUR COMPANY. 

I’m Graham Page and I’m the responsible for the Innovation Centre and global solutions, which means that I 

work in the innovation team at MillwardBrown that is a worldwide research company. 

 

2) DO YOUR COMPANY USE NEUROSCIENCE METHODS TO ADRESS IN ECONOMICS 

AND MARKETING?   IF SO, HOW DO YOU USE IT?   IF NOT, WHY NOT? 

We are increasingly trying to use them. We are a research agency so our job is to provide insight about the 

decision processes. We don’t use the technique directly ourselves in the sense of have been working for our 

own but we do have increased and started to use the methods on client projects to get the insights we can 

than provide to them. 

 

3) HOW YOUR COMPANY USE CONSUMER NEUROSCIENCE: FOR ADVERTISING AND 

COMMUNICATION, BRAND IMAGE, TO CREATE BETTER PRODUCTS TO SATISFY 

CUSTOMERS, POLITICS, MOVIE INDUSTRY, PRICE POLICY? 

Our focus is mainly in research on advertising and brands so we are focused on advertising evaluation or 

advertising development research based or understanding consumer perception of brands so we are using the 

methods in… I would say we probably had the most success in using the methods for advertising 

development. 

 

4) IN WHICH OF THIS FIELD DO YOU THINK NEUROMARKETING WILL DEVELOP IN 

THE FUTURE? 

I think that is increasing the use in product development. Some methods and I’m not strictly speaking 

neuroscience per say. There are some methods that are very good in understanding the ideas that the product 

experience may evoke in a way that straight question mark find it more difficult, so for instance we are 

doing a certain of different product testing, using some of these methods on different categories by for 

instance using EEG or fMRI, they cannot walk into the head but they are (using) the product so we are 

talking about the product experience. So some of these methods that require a direct question can be helpful 

in those areas. I think it could also be useful in logo testing or naming research because often people find 

difficult to talk about. 
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5) CAN YOU SEE ANY NEW OR ALTERNATIVE USE OF THE METHODS? FOR 

EXAMPLE I’VE HEARD THAT IN JUNE 2008 ELECTROENCEPHALOGRAPHY HAS 

BEEN USED TO CONVICT OF MURDER A WOMAN IN INDIA. DID YOU KNOW IT? 

WHAT DO YOU THINK ABOUT IT? 

I haven’t heard that story but I do know about a couple of other cases that happened in the US for instance 

where forms of brain measurements are acceptable in court as lie-detection. 

 

6) WHAT DO YOU THINK ABOUT IT? 

I think that reasonable use of the technology if it is done by the right people. So for instance the use of this 

method to detective certain thing you need very very careful experiment for design, you need very very 

careful controls of the study, you can’t just put these men in a scanner and expect to came out with useful 

answers. You need to have real experts involved to understand what the technology can and can’t do. I think 

it is an interesting application. I have no objection on the moral part. 

 

7) DO YOU THINK THAT THE POSSIBILITY OF UNDERSTANDING WHAT SATISFY 

CUSTOMER; WILL MAKE CUSTOMERS HAPPY, OR WILL MAKE THE COMPANIES 

RICHER? 

To be really honest I think there will be some consumer groups that will object. I think from a moral point of 

view we should consider these methods and the objective of these methods at the same level of any other 

former research. If you go to object people doing research to advertising or doing research into brands and 

into how make these brands more appealing, than you can object this methods; but equally there is a lot of 

other market research tries to it do anyway. So it is really in the exact moral (level) than the other previous 

research. I guess there would be a difference if you take away people ability to have control on their will; 

but I think in many ways there is an addict complexity which is the fact the you have been relying on 

scientist interpretation signal or researches interpretation of the result to get the meaning out of them and 

valid itself and that is a matter of complexity again. You can argue that actually you get in, (on moral level 

think that has less social) if you think that it is also harder to interpret than asking people questions. I think 

people need to be realistic about the difficulty with which people can read signals, almost as you get inform 

consent of people aware or agreement about the research there is no moral issue. 

 

8) DO YOU THINK IT WILL EVER BE POSSIBLE TO FIND THE “BUY BUTTON” OF THE 

BRAIN? 

No. That is just garbage. Decision-making is a very very complex process the best that this technology will 

do is help understanding the emotional responses on brand or ads or the ideas that a brand a product evokes. 

And get that information is complex these is no such a button.  
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9) COULD NEUROMARKETING BE USED AS A TOOL TO IMPROVE PRODUCTS AND 

NOT ONLY HOW TO SELL THEM? 

I think is possible to do that. It require quite a lot of interpretation, it has to be complemented from 

qualitative research, the next step for business is to ask people questions to really make sense of this sort of 

data. 

 

10) DO YOU THINK THE USE OF NEUROMARKETING METHODS IS ETHICAL? 

     HOW DO YOU THINK CONSUMERS PERCEIVE THE USE OF THESE METHODS? 

I think that the term neuromarketing it is a really bad one. The important is to be aware of it, than what is 

really possible to do with it is less than many people think. Of course if you object the idea of branding and 

marketing than you object this. If these methods are used to do more effective advertising campaigns about 

soap powders than most people would say that is ok. If you say that you use these methods to make more 

effective advertising campaign for cigarettes or alcohol that is different, but than you would use other 

methods. In any circumstances it depends on what you are marketing not the technique. 

 

11) WE HAVE SEEN IN THE LAST YEARS THE FLUORISHING OF A LOT OF NEW 

FIRMS CLAIMING TO BE ABLE TO READ CONSUMERS’ MINDS, DO YOU THINK 

THAT ALL OF THEM HAVE A DEEP SCIENTIFIC BACKGROUND, OR THERE ARE 

SOME COMPANIES TAKING ADVANTAGE OF THE TREND OF THE MOMENT OR 

OF THE FACT THAT HAVING A SCIENTIFIC BASE IS MORE TRUSTABLE? 

Yes there are. 

 

12) IS THE USE OF NEUROMARKETING METHODS REALLY MUCH MORE EXPANSIVE 

THAN OLD ANALYSIS TECHNIQUE LIKE FOCUS GROUP, QUESTIONNAIRE, ETC.? 

Yes, in most cases, I mean if you use techniques like brain waves they are still acceptable they are still at the 

cost to the project. Something like fMRI, we are doing an fMRI project together with academic partner but it 

happen only in really few project because it is still expansive technology, it would around 30/40 thousand € 

for a sample of 12 people and that is not enough to as a sample. So yes it is more expansive. 

  

13) IS NEUROMARKETING GOING TO REPLACE OLD METHODS OR IS IT GOING TO 

COMPLEMENT THEM? 

I think it a complement; I don’t think it will replace them. 

 

14) WILL IT BE POSSIBLE FOR SMALL COMPANIES TO REUSE STUDIES ALREADY 

DONE FROM BIGGER COMPANIES TO SAVE COSTS? 
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I think it obviously depends to how you have done it, for instance a couple of years ago we made a project 

with a newspaper marketing agency where we made brain measurement to understand the overall effect of 

adding newspaper market advertising to television campaign to see if it generated stronger reaction, so we 

could say that was to get general learning about newspaper/television advertising, so I think it is possible to 

generalize the results. However in most of the case our clients are not interested in that but they are 

interested in specific data on brand or campaign performing. So it is not possible to generalize the result 

cross the other campaign because the results are specific for a certain one or brand. 
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2nd June 2009 

HENRIK JUHL 

PRD AGENCY 
 

1) CAN YOU PLEASE REPEAT YOUR NAME, YOUR AGE, YOUR WORK AND THE 

POSITION HELD IN YOUR COMPANY? 

My name is Henrik Juhl, I am the CEO and Founder of PRDAGENCY and I am 34 years old. 

 

2) DO YOUR COMPANY USE NEUROSCIENCE METHODS TO ADRESS IN ECONOMICS 

AND MARKETING?   IF SO, HOW DO YOU USE IT?   IF NOT, WHY NOT? 

We actually don’t use it right now, I think it sound very interesting and I very much believe that the old 

methods of doing marketing are not enough to help brand and companies to make consumer react to their 

products, so I think we are facing that the advertising, let’s say ten years from now, is going to be a lot 

different from what it is today. I don’t know where is going to go, but I just can see from the perspective of 

my company and we are basically more focused on PR and communication that it takes more and more to 

having people to react whether it is a consumer or a journalist. 

I always compare Danish and American advertising; there is a big difference in the way to work. In the 

States you have to say how good the product is, what you can do with it, the features of the product. If you 

adapt this to into Danish marketing it wouldn’t work at all, because Danish consumers wouldn’t like it. For 

Danish consumers is important in the advertising campaign to actually sometimes make fun of the product, 

you have to do something that is not necessarily promoting the product, but it could be a type of character or 

something else that arouse emotions. It could be something that makes you think about something good but 

not necessarily a direct link to the product. 

 

3) HOW YOUR COMPANY USE CONSUMER NEUROSCIENCE: FOR ADVERTISING AND 

COMMUNICATION, BRAND IMAGE, TO CREATE BETTER PRODUCTS TO SATISFY 

CUSTOMERS, POLITICS, MOVIE INDUSTRY, PRICE POLICY? 

I think they are already using it in politics, everything that has to do with spin, it is very much how the 

opposite reacts to things, that is the way they think that things is true. 

 

4) CAN YOU SEE ANY NEW OR ALTERNATIVE USE OF THE METHODS? FOR 

EXAMPLE I’VE HEARD THAT IN JUNE 2008 ELECTROENCEPHALOGRAPHY HAS 

BEEN USED TO CONVICT OF MURDER A WOMAN IN INDIA. DID YOU KNOW IT? 

WHAT DO YOU THINK ABOUT IT? 

No, I didn’t know that. 
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5) DO YOU THINK IT WILL EVER BE POSSIBLE TO FIND THE “BUY BUTTON” OF THE 

BRAIN? 

I think that the one who finds it is going to be very wealthy. I believe that thinks like this you have to take it 

with a quotation mark, probably is not easy to use these methods on big groups, but it could be a way for a 

company or a brand to understand themselves better. I believe that it is a good exercise for you to actually 

try to improve your products and the way that you work and you might discover thinks like, you think that 

your brand is perceived in one way and it might be a total different thing that makes the consumer “click”. 

 

6) DO YOU THINK THAT THE POSSIBILITY OF UNDERSTANDING WHAT SATISFY 

CUSTOMER; WILL MAKE CUSTOMERS HAPPY, OR WILL MAKE THE COMPANIES 

RICHER? 

Hopefully both. I would say, any kind of company, I hope, I assume would strive to satisfy his customers, 

because satisfied customers makes more turnovers, and everyone are happy. 

 

7) DO YOU THINK IT WILL BE POSSIBLE TO INDUCE A CUSTOMER TO A PURCHASE 

NOT IN HIS INTEREST, BUT JUST GUIDED BY MARKETING STIMULI UNRELATED 

TO THE PRODUCT CHARACTERISTIC? 

I think that happens every day. You have no idea how many times I bought things that I actually didn’t 

really need. So I think that of course it could happen. We are seeing right now for example that the luxury 

segment is suffering a lot from the financial crisis, and product in the mid-price segment or lower segment is 

actually stealing from the luxury segment. I think you can seduce people or induce people to buy something 

they don’t need, of course you can. Most of the time people buy just following some kind of trends, 

especially in the field of design or life-stile, and the fashion segment; which basically are things that you 

don’t need, you could live without them. 

 

8) DO YOU THINK NEUROMARKETING IS ETHICAL? 

Yes, why not. 

 

9) IS NEUROMARKETING GOIG TO REPLACE OLD METHODS OR IS IT GOING TO 

COMPLETE THEM? 

I think is going to be a combination. I would say you would need other methods to support it. To be a good 

company it is all about market research, to understand what is going on. Talking about our company and we 

are mainly working with fashion brands, the way we promote things is mainly by the press, and the way that 

the press perceive the product is sometimes in a vary old fashion way. 
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10) CAN YOU IMAGINE YOUR COMPANY USING THESE METHODS IN THE FUTURE? 

Yes, I would love to. Our branding activity is still in an embryonic state, because we are focused within PR 

and communication. But we are slowly moving to this area, and I believe very much in trying and 

investigating new things and methods. I think it is a matter of pushing your time, and it is also important to 

find a company willing to know exactly what their clients really want. What sort of “button” can you push or 

what sorts of possibility can you have or features that they should include in their product. 
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4th June 2009    

BIRGER JAN OLSEN 

MINDMETIC LIMITED 
 

1) CAN YOU PLEASE REPEAT YOUR NAME, YOUR AGE, YOUR WORK AND THE 

POSITION HELD IN YOUR COMPANY? 

My name is Birger Jan Olsen, I work in Mindmetic Limited and my responsibilities are as a Chairman of the 

board and I am responsible for raising capital, and I am responsible for developing the product meaning, 

defining what is the need, what kind of tools does the advertising research companies have. 

 

2) DO YOUR COMPANY USE NEUROSCIENCE METHODS TO ADRESS IN ECONOMICS 

AND MARKETING?   IF SO, HOW DO YOU USE IT?   IF NOT, WHY NOT? 

The aim for our company is to manufacture tools for people who want to produce new marketing research. 

So we manufacture tools for measuring response biometric, bio-physiological, psycho-physiological 

measurement, and we develop tools to communicate the response that people have, in terms that non-

psychologist can understand what it means. 

 

3) HOW YOUR COMPANY USE CONSUMER NEUROSCIENCE: FOR ADVERTISING AND 

COMMUNICATION, BRAND IMAGE, TO CREATE BETTER PRODUCTS TO SATISFY 

CUSTOMERS, POLITICS, MOVIE INDUSTRY, PRICE POLICY? 

      AND IN WHICH FIELD DO YOU THINK IT WILL DEVELOP MOST IN THE FUTURE? 

We in Mindmetic believe that the first field will be, for advertising because that is where the money are. But 

I think that in 10 or 20 years it will applied in almost anything you can get it can be in games, it can be in 

driving your vehicles, it could be in anything, but I think you have to follow money. 

 

4) CAN YOU SEE ANY NEW OR ALTERNATIVE USE OF THE METHODS? FOR 

EXAMPLE I’VE HEARD THAT IN JUNE 2008 ELECTROENCEPHALOGRAPHY HAS 

BEEN USED TO CONVICT OF MURDER A WOMAN IN INDIA. DID YOU KNOW IT? 

WHAT DO YOU THINK ABOUT IT? 

That is scaring, I think. Just to explain what we do, we only use this on groups, not on individual. So we 

only tell something about how it commits a field. 

 

5) HOW DO YOU SEE THE USE OF THIS METHODS AS LIE DETECTOR FOR 

EXAMPLE? 

We don’t believe it can be used as a lie detector because there is always a chance that you can measure 

wrong. You have to baseline first and than you measure the response, but also a person could have been 
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drinking too much coffee or in some other way have an influence on the lie detector. I don’t think it should 

be used to judge. 

 

6) DO YOU THINK IT WILL EVER BE POSSIBLE TO FIND THE “BUY BUTTON” OF THE 

BRAIN? 

For what I have heard, and I am not a scientist, I am a commercial guy; for now with the tools that we have 

and the cost that the tools have, I don’t think is possible. I think you can say something about the purchase 

intent, with tools like fMRI, but for now it is too expansive. You can say something about the intent of the 

purchase; but if they really want purchase, we don’t know that. You can say something about, will you 

remember it, is there a high chance of memo ability, is there ad liking; that kind of things and than you can 

say that would lead to a potential purchase intent, but not for sure. 

 

7) DO YOU THINK THAT THE POSSIBILITY OF UNDERSTANDING WHAT SATISFY 

CUSTOMER; WILL MAKE CUSTOMERS HAPPY, OR WILL MAKE THE COMPANIES 

RICHER? 

I think it will make the customer more happy. When thinks like neuromarketing will be available to all 

clients, a lot of companies will use it just to be sure that they have done everything that is possible in order 

to make a good sale, not good sale, but to make the best campaign, the best product that they can do. If you 

talk about the clients as the customer, as the end user of the product, you would get product hopefully that 

you like better. As a company you will be able to cut of the bad product because, you will earlier in the 

manufacturing process see if in the product line the product don’t have the customer attention. 

 

8) SO DO YOU THINK IT WILL BE POSSIBLE TO IMPROVE THE FEATURE OF THE 

PRODUCT? 

Yes. 

 

9) DO YOU THINK IT WILL BE POSSIBLE TO INDUCE A CUSTOMER TO A PURCHASE 

NOT IN HIS INTEREST, BUT JUST GUIDED BY MARKETING STIMULI UNRELATED 

TO THE PRODUCT CHARACTERISTIC? 

Of course if you add offers, if you add colours, it would stimulate the body and it would lead to better 

feeling and hopefully a purchase, so with neuromarketing you can identify that this is what happens, so I 

don’t think that you can lead to more purchase than there already is, just because you do a lot of stuff 

already found about it.  

But I think with neuromarketing you will be aware both on the consumer side and on the client side that we 

are stimulated, and when we are stimulated we will buy. 

Now the customers know that they are surrounded by the communication, and the clients know that they 
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have to do something to get the customers. It is a win-win for both. 

 

10) DO YOU THINK NEUROMARKETING IS ETHICAL? 

Yes because, the opposite would be today a good shop owner, who has experience, know what to do, he 

doesn’t need neuroscience to know what to do. So you could say, with neuroscience you just open the eyes 

of everybody and say: “This is what happens”, so I think it is honest to use because you make it possible for 

everybody to get that information. 

 

11) HOW DO YOU THINK CUSTOMERS PERCEIVE THE USE OF THESE METHODS? 

The customers, well Martin Lindstrom made it very simple saying not to shop when you are hungry, you can 

measure that. I think that is good for clients, I don’t shop go out in the supermarket anymore when I’m 

hungry. So I learned something from Martin experience. So I think is good and of course for the shop owner, 

they have to use it in their way, so it is a kind of learning experience for both at the consumer and the shop 

owners. 

 

12) WE HAVE SEEN IN THE LAST YEARS THE FLUORISHING OF A LOT OF NEW 

FIRMS CLAIMING TO BE ABLE TO READ CONSUMERS’ MINDS, DO YOU THINK 

ALL OF THEM HAVE A DEEP SCIENTIFIC BACKGROUND, OR THERE ARE SOME 

COMPANIES TAKING ADVANTAGE OF THE TREND OF THE MOMENT OR OF THE 

FACT THAT HAVING A SCIENTIFIC BASE IS MORE TRUSTABLE? 

Of course companies take advantage of the trend of the moment, even Martin Lindstrom claims that science 

can’t prove, at list for what science is, it was, and I’ve been in this business now for a couple of years, and 

it’s more difficult to manufacture product that can’t tell what people feel than you think it is, you cannot just 

put measurements tools on people and expect to get too many answers, it is not possible. I think that what 

you see on the movies will happen eventually, I saw a film it was in a casino and they measured people 

parameters, and they measured heartbeat and they tried to measure this person really he was winning or he 

was not winning, try to trick the machines, and yes it could be possible but I think right now it is a way of 

making us a consumers more interested in the movie that actually as a tool that you can use. It will take 

some years. 

 

13) IS IT REALLY MUCH MORE EXPANSIVE THAN OLD ANALYSIS TECHNIQUE LIKE 

FOCUS GROUP ETC.? 

It is inexpensive; it depends from the method and technology you use. Let’s say Martin Lindstrom claims 

that a study normally cost 2.5 million Danish Crowns, he will bring the price down to about 250/300 

thousands Crowns and in Mindmetic we want to make that down to about 25 thousands Crowns. So the 

price will always go down. 
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14) IS NEUROMARKETING GOIG TO REPLACE OLD METHODS OR IS IT GOING TO 

COMPLETE THEM? 

No. It will be a complementary; it will be a side product for normal questionnaire and focus groups. It will 

be a kind of validation. And also you can get some answer that you cannot get from asking people. It is a 

kind of extra-certainty, which is why neuromarketing tools should only cost a fraction of the analysis price. 

Right now is maybe 10 times as much.  

 

15) WILL IT BE POSSIBLE ALSO FOR SMALL COMPANIES TO USE THESE KIND OF 

TOOLS? 

We make a tool that is possible for everybody to use. 

 

16) WILL IT BE POSSIBLE FOR SMALL COMPANIES TO REUSE THE KNOWLEDGE 

OBTAINED FROM BIGGER COMPANIES IN A SIMILAR STUDY IN ORDER TO SAVE 

COSTS? 

Of course when you use these tools you will get new knowledge about how to communicate, and companies 

who does not want to invest in measuring with neuromarketing of course they will get that knowledge for 

free, but that will be on an average level. For example red attract your eyes more than green so use red in 

your colour or for signs or whatever.  

 

17) HOW DO YOU SEE THE FIELD AND YOUR COMPANIES IN 10 YEARS? 

In this field we are right now to kind of going out and watch for gold. 

We saw early in the process that people is not ready for these tools, they think it is kind of cool, everybody 

want to do it, but they wait for the majority to do it. So to penetrate the market it could go fast like it could 

be a trend in a year or it could take 10 years. For my company, I don’t even know if we will survive until the 

market is really exploding. But the market will explode; there is no doubt about it. So it al depends on the 

investors, if they believe in that. We are founded company, so we in the first process we develop the tool 

make sure that they work and than we have to see if we can wait the market to be ready or if we can push the 

market to be ready. Everybody is talking about it, but it is a new method and people, even thought they think 

is cool, they don’t know really how to use it. So our task is to make it very easy to understand. 
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9th June 2009 

RAFAL OHME 

WARSAW SCHOOL OF SOCIAL PSYCHOLOGY 
 

1) CAN YOU PLEASE REPEAT YOUR NAME, YOUR WORK AND THE POSITION YOU 

HELD? 

My name is Rafal Ohme, I work as a Professor of Psychology at Warsaw School of Social Psychology. I 

have a little independent research company. 

 

2) I WOULD LIKE TO KNOW HOW MANY COMPANIES NOW USE NEUROSCIENCE 

METHODS TO ADRESS IN ECONOMICS AND MARKETING?  HOW DO THEY USE 

IT?   IF NOT, WHY NOT? 

The number of companies that are using neuromarketing procedures is rapidly growing; I think that there are 

more than 100 companies right now operating in the world. There is a clear distinction between two kinds of 

neuromarketing: 

First one is neuromarketing that is focusing on neuroimaging methodologies like fMRI, this kind of 

neuromarketing was started over 10 years ago and Gemma Calvert is one of the pioneers. I am not expert in 

neuroimaging studies, so I won’t talk about neuroimaging techniques. 

Second approach to neuromarketing, focused on brain waves analysis, like EEG. The brain wave analysis is 

not as precise with neuroimaging with respect to localization, because brain wave refers to cortex, cortical 

activity so on the surface. So if you want to test the best smell of a new perfume or the best taste of a new 

chocolate bar, or the best feel of the new paper towel EEG is not as good as fMRI. But however if you are 

interested in testing communication like TV commercial or radio commercial brainwaves are much better 

than fMRI because of two reasons: first reason is temporal resolution EEG goes down to 2 milliseconds 

resolution and fMRI is 4 or 5 seconds resolution; second of all EEG is much cheaper, right now the cost of a 

single unit is around a 100 thousand Euros, and fMRI is 100 times more expansive. 

To make it shorter Neuromarketing research should be divided into two fields: testing products and for that 

you use fMRI or other neuroimaging techniques; and testing communications and for that you use 

brainwaves methodologies. 

 

3) IN WHICH OF THIS FIELD DO YOU THINK NEUROMARKETING WILL DEVELOP IN 

THE FUTURE? 

In the field of advertising.  
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4) CAN YOU SEE ANY NEW OR ALTERNATIVE USE OF THE METHODS? FOR 

EXAMPLE I’VE HEARD THAT IN JUNE 2008 ELECTROENCEPHALOGRAPHY HAS 

BEEN USED TO CONVICT OF MURDER A WOMAN IN INDIA. DID YOU KNOW IT? 

WHAT DO YOU THINK ABOUT IT? 

No I didn’t know. I know that GSR, that is Galvanic Skin Response, is used as a lie detector and EEG is 

much more sophisticated than GSR. So maybe in the future EEG will help to better understand who is 

telling truth and who is lying. But in this time I have no knowledge about any successful effort to this. 

 

5) I KNOW FOR EXAMPLE THAT THEY AE TRYING TO USE IT ALWAYS MORE 

OFTEN IN THE US IN THE TRIAL BUT IT IS STILL NOT ADMITTED AS A PROVE? 

Of course, because it is almost always right with identifying those who lie, however it is not very rarely that 

also identify as liars those who are telling truth. And is why it is not considered strong evidence in legal 

cases all around the world. 

 

6) DO YOU THINK IT IS POSSIBLE TO USE IT FOR THE PRICE POLICY AND FIND THE 

MARGINAL PRICE THAT EVERY CUSTOMER IS WILLING TO PAY FOR A 

PURCHASE? 

It would be probably a good idea to test pricing, however pricing should be optimally tested in natural 

environment, so that you can see the product on the shelf and you can see the price, and not only imagine 

what is the lowest price that you can pay for a bottle of milk.  

 

7) IS THAT EASIER WITH EEG? 

It is. EEG is portable, so you can put a helmet on you hat and on the helmet you can put a baseball cap so 

that nobody see you are wearing it, and than you can just walk along the store and do your time. 

 

8) DO YOU THINK IT WILL EVER BE POSSIBLE TO FIND THE “BUY BUTTON” OF THE 

BRAIN? 

No way. Because this is exactly like a question can you find a button that you would press in a female brain 

that she immediately decide to jump on you. There is not such button exist, at least to my knowledge. 

(Maybe George Cloney has it or Silvio Berlusconi, there is no other guys). So however using 

neuromarketing approach you will optimize your communication. In other words you will know which 

messages are most persuasive and than you will use most of them. At this point you decide what is more 

persuasive mostly on either declarative level, because traditional research is declarative, or intuitively. So 

thanks to neuromarketing you will support your intuition, and sometimes you will falsify your intuition. 

There is another thing that is connected to word neuromarketing, I think that neuormaketing term should be 

changed, because until now it has very bad connotation, mostly due to journalist and public opinion. So 
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neuromarketing stays in the same pocket as subliminal advertising. Neuromarketing and subliminal 

advertising are categorized as abusing science, abusing influence, abusing power; which is very very bad. I 

think you can abuse everything, for example you have a knife and a knife could be used to cut the bread or 

kill people, so it all depends on who is using the knowledge of anything. Anyways I would strongly 

recommend to use a different term instead of neuromarketing, and this term is commonly used by global 

leader in neuromarketing research, I mean Procter&Gamble, because P&G was one of the biggest sponsors 

when neuromarketing era started 10 years ago. The term they are using right now is Biometrics, so maybe 

neuromarketing will be replaced by the term biometrics; and the new field, the scientific discipline that 

would emerge would be called Biometric Economy. Now it look and sound much better than 

neuromarketing and nobody would say that this is manipulating human brain and seeking for “buy button”. 

So for instance my company we are calling our methods biometric methods. 

 

9) DO YOU THINK IT WILL BE POSSIBLE TO CREATE THE PERFECT BRAND? 

These methods are like a sport coach, this is a very good coach, but even having the beast coach it will not 

mean that you will win the world cup in football. So it all depends on the players, which mean on the 

products and it means on the certain number of other variables that sometimes very difficult to control. 

 

10) COULD NEUROMARKETING BE USED AS A TOOL TO IMPROVE PRODUCTS AND 

NOT ONLY HOW TO SELL THEM? 

Absolutely. But it does not guarantee 100% success because is too complex matter. 

 

11) DO YOU THINK THAT WITH THE USE OF NEUROMARKETING METHODS IT WILL 

BE POSSIBLE TO INDUCE A CUSTOMER TO A PURCHASE NOT IN HIS INTEREST, 

BUT JUST GUIDED BY MARKETING STIMULI UNRELATED TO THE PRODUCT 

CHARACTERISTIC? 

No I don’t think so. I think that using biometric can help you to make the decision about your brand, but not 

about the category. In other words if you do not like yogurt, even the best commercial will not make you 

buy yogurt. However if you like yogurt the good commercial may make you buy some certain brand of 

yogurt like Danone and not the other brands. So I think that advertising in general is about brands not about 

categories, is vary rarely that you will buy a category that you don’t like, for instance I make you buy yogurt 

and you hate it, so I make you buy yogurt once but if you don’t like yogurt you will not buy it again anyway. 

So there will be a short term of effects and in long term effects there is no way that I can make you buy 

things that you don’t like. 
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12) DO YOU THINK THAT THE POSSIBILITY OF UNDERSTANDING WHAT SATISFIES 

CUSTOMER; WILL MAKE THE CUSTOMERS MORE HAPPY, OR IT WILL MAKE 

THE COMPANIES MORE RICH? 

I think them both. Because if I understand customers needs and expectation I can meet them much more 

easier and if I find the way to talk with customers in their language using their problems as an example I will 

be more successful because they will like me and they will buy my products more and more. Moreover there 

will be more loyal to me because I am their neighbour; I am using their language, I sharing their values. So 

it will not only cause the short-term sales entries but I predict it will cause a long-term loyalty.  

 

13) HOW DO YOU THINK CONSUMERS PERCEIVE THE USE OF THESE METHODS? 

     IS IT JUST BECAUSE THE CONSUMERS DON’T KNOW ENOUGH ABOUT IT OR 

BECAUSE THESE ARE NEW METHODS AND THEY JUST HAVE TO GET USED TO IT, 

LIKE HAS BEEN FOR QUESTIONNAIRE AND FOCUS GROUP BEFORE? 

I have no information about customers complaining on neuromarketing, I have plenty of information of 

journalist complaining on neuromarketing. 

 

14) BUT THAN CUSTOMERS READ WHAT JOURNALIST WRITE. 

Yes so customers in this way they have only one side argumentation and they should have both side 

argumentation. And second side argumentation is that neuromarketing or biometrics will make identical 

advancement in understanding consumers’ needs as it was done 50 years ago by focus group. So this is just 

the question of development of civilization. So we ask the most general question, is it ethical to know 

anything about consumer? But if we say yes it is ethical to know more about consumer; it doesn’t matter if 

that would be with focus group interviews or analysis of consumer brainwaves. 

 

15) SO YOU THINK IT IS JUST BECAUSE IT IS A NEW TECHNOLOGY? 

Yes because people fear novelty. So people when mobile phones were introduced, there were thousand 

articles that they would cause tumours. When phone was introduced 100 years ago there were plenty of 

article that it would cause schizophrenia, because you are talking with a person that you don’t see, which 

means that it is hallucinations. It is really funny because we are scary to death by novelty, but after certain 

time we can’t live without it. And the next generation are making fun of older generation that they were 

scared by novelty.  

  

16) IF SCIENTIST AND MARKETERS REACH A MUTUAL AGREEMENT ON 

NEUROMARKETING DIRECTION, USES AND LIMITS; DO YOU THINK IT WILL BE 

MORE TRUSTABLE ALSO FOR CONSUMERS? 

Absolutely this is the most important thing you said right now. There should be a bridge between science 
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and industry, industry can optimize their communication budgets by using much more persuasive argument; 

and science as science is economically uninvolved can be a perfect judge to control the ethics of 

neuromarketing or biometrics. And I think that there should be ethical committee, that would work on the 

code of ethical conduct in biometrics and this should include individuals from different countries who would 

take care that any company which is using biometric methods is not abusing its knowledge. 

I organized a conference last January, and this one of the fruits of the conference. That I was talking to 

people from Copenhagen Business School, to people from Amsterdam University, from American, Japanese 

and Australian universities and we decided to work on the code of ethical conduct in biometric. And than all 

the companies will have to comply with the code, and than the will receive the license or certificate. Like 

plastic surgery; it is extremely popular, and it is very cheap compared to 10 years ago, however there are 

100 of surgeons who are not well qualified to conduct plastic surgery; and poor people could suffer after a 

surgery that was not perfect. So there is a special committee that gives certificates only for certain surgery 

institute. I think that it would be very wise to repeat this experience in biometrics. 

 

17) DO YOU THINK IT WILL NEED A REGULATION BY THE GOVERNMENT; TO 

DEFINE EXACTLY HOW DEEP IS POSSIBLE TO GO IN THE CONSUMERS BRAIN? 

I am from a post-communistic country so whenever you say government I have negative reactions, but if 

you talk about a kind of regulation or low, I absolutely agree.  

 

18) WE HAVE SEEN IN THE LAST YEARS THE FLOURISHING OF A LOT OF NEW 

FIRMS CLAIMING TO BE ABLE TO READ CONSUMERS’ MINDS, DO YOU THINK 

THAT ALL OF THEM HAVE A DEEP SCIENTIFIC BACKGROUND, OR THERE ARE 

SOME COMPANIES TAKING ADVANTAGE OF THE TREND OF THE MOMENT OR 

OF THE FACT THAT HAVING A SCIENTIFIC BASE IS MORE TRUSTABLE? 

I absolutely agree, plenty of companies are taking advantage of the momentum for biometrics or 

neuromarketing, and claiming they can read your mind, they are claiming they can predict the sales of the 

product that was not even created yet, and for that we need such regulation, to tell who is scientist and who 

is “voodoo scientist”. It is a point of interest to discover all these “voodoo scientist” who claim that they can 

manipulate or do whatever clients deserve or desire. 

 

19) IS THE USE OF NEUROMARKETING METHODS REALLY MUCH MORE EXPANSIVE 

THAN OLD ANALYSIS TECHNIQUE LIKE FOCUS GROUP, QUESTIONNAIRE, ETC.? 

    (Martin Lindstrom claims that a study normally cost 2.5 million Danish Crowns, he will bring the 

price down to about 250/300 thousands Crowns and Birger Jan Olsen from Mindmetic Limited wants 

to make that down to about 25 thousands Crowns (I don’t know if they are all talking about fMRI, at 

least in Mindmetic they work with EEG that I suppose is much cheaper but also the result are 
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different). DO YOU THINK IT WILL BE POSSIBLE, OR AT LEAST THE TENDENCE IS 

THAT IT IS GOING TO BE ALWAYS CHEAPER?  

The price of biometric research is exactly like the price of computers, computers used to be extremely 

expensive, and right now they are extremely cheap. So when Martin Lindstrom wrote his book 3 years ago 

the prices where totally different, right now the price of brainwave research is not more than 20% more 

expensive than traditional research. And the quality, and the value for money are much higher. I don’t know 

about ROI for neuroimaging research because I don’t know how much it cost, but brainwave research is not 

more than 20% more expensive than other research. I am using the word brainwaves but it could also be 

GSR or EEG, which is facial muscles activity, these are the 3 methods mostly used in the other branch. 

 

20) DO YOU ALSO USE EYE TRACKING? 

Eye tracking is another option; however we still face technical difficulties to compare the eye-tracking 

movement with brainwaves. But I mean statistically compared. Because on visual level you have a map for 

eye tracking and you have a map for EEG and you can visually match anything you want. But statistically 

like by a SES or MED PLAT it is still extremely difficult because of plenty of confounding variables. But 

we soon overcome this problem and than the comparison and statistical match between EEG and Eye 

Tracking will be possible, I hope it will be next year. 

 

21) IN THE FUTURE DO YOU THINK ALSO SMALL COMPANIES WILL USE THESE 

TOOLS? 

How long it will take UNTIL it will be available to everybody or it will remain a privilege of few big firms? 

Absolutely, because this is like computer first only government could afford computers and right now every 

person has a computer. 

 

22) IS NEUROMARKETING GOING TO REPLACE OLD METHODS OR IS IT GOING TO 

COMPLEMENT THEM? 

It is going to complement them, because neuormarketing or biometrics are not telling labelling emotions. In 

other words, in EEG research you can identify whether the reaction is positive or negative but you cannot 

label what kind of emotions. So for instance you cannot tell whether the positivity comes from happiness, or 

humour, or eroticism, or proud, or joy; you don’t know it, you just know it is positive, so you know the 

values but you don’t know the name. The names come from traditional research, so these are two legs: 

traditional leg and innovative leg. People can walk on two legs, not on one leg.  

 

23) PLEASE TELL ME ABOUT THE NEUROCONNECTION YOU ORGANIZED IN 2009?  

It was the meeting of science and industry. I wanted to make a bridge between these two areas. I strongly 

believe that both sides would benefit from the marriage, because industry business will learn a lot how to 
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better communicate with their consumers. So eventually they will not have to spend so much money on 

media. And this point in advertising world you never question the number of money spent on media, and I 

think if we manage to create better commercials, we would have not to buy so many air time, we will not 

have to repeat each commercial five time to make it work; we will repeat it two times or three times. So this 

is particular important in the era of crisis, when everybody is looking for savings. You can save a lot on 

media money. This was the benefit for industry. The benefit for science is that it will learn a lot from 

business. Because business gives them plenty of real cases in which science can immediately realise whether 

scientific prediction where correct or incorrect. I am not talking about natural science but I am talking about 

humanities. In humanities and sociology and psychology you produce plenty of theories but they are all 

laboratory theories. Thanks to direct contact to direct world, by business you can immediately check 

whether you theories predicted real outcomes or virtual outcomes. By having external validation you can 

improve your theories. That for, both parties will benefit from the marriage. Business will save money and 

science improve the theories. Someone may say but it happened in the past that business was cooperating 

with science; I say yes, but it was not marriage, it was one nightstand, or a single weekend. We are talking 

about marriage. So we are very happy that so many people come fro all over the world, from 15 countries, 

from 4 continents; and they represented both industry and science. We met for 3 day and we presented and 

discussed plenty issues, and I hope that the Neuorconnection will not be a single event, but will become an 

annual event and myself and Gemma Calvert are in the committee of organizing the next Neuroconnection 

and we are seeking the place to organize it; it could be either Europe or US. 

 

24) IS THERE SOME NEW EVENTS IN SCHEDULE IN THE FUTURE? 

Of course we are planning to repeat it in summer 2010. Because winter is not a good time we decided. 

 

25) HOW DO YOU SEE YOUR FIELD IN 5 YEARS AND IN 10 YEARS? 

I see it exactly as you can see sophisticated equipment in hospital. 50 years ago it was something really 

outstanding when you had USG or other sophisticated method and equipment in hospital and right now is 

everyday routine nobody cares. You can go in any hospital, even in the village and you can have EEG and 

all sophistication in a very short time. I think in the future each research company will have a little section 

that would be devoted to biometric research, and the biometric research would greatly complement the 

traditional research. 

 

 

“This is the real future. And there is simple reason why this is the future of advertising and is because 

it saves money. (It saves moneys as hell). Than clients would love it. They would love it because you 

can immediately show what is bad in advertising and what you should change before you buy media 

money. And that is why this is the future”. 
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11th June 2009 

GEMMA CALVERT 

NEUROSENSE 
 

1) CAN YOU PLEASE REPEAT YOUR NAME, YOUR WORK AND THE POSITION YOU 

HELD IN YOUR COMPANY? 

My name is Gemma Calvert; I am the Managing Director and Cofounder of Neurosense. 

 

2) I WOULD LIKE TO KNOW IF YOUR COMPANY USE NEUROSCIENCE METHODS TO 

ADRESS IN ECONOMICS AND MARKETING?   IF SO, HOW DO YOU USE IT?  IF NOT, 

WHY NOT? 

We set up the company in 1999 in order to explore how neuroscience methods like brain imaging 

technology, including fMRI, MEG, EEG we specialized to apply, could help the marketers do riskless 

decisions. 

 

3) I KNOW THAT YOUR COMPANY USE COGNITIVE NEUROSCIENTIFIC METHODS 

TO GET NOVEL AND OBJECTIVE INSIGHTS INTO CONSUMER THOUGHT AND 

BEHAVIOUR. IS IT MOSTLY FOR ADVERTISING AND COMMUNICATION, BRAND 

IMAGE, LOGOS, ETC., OR DO YOU ALSO USE IT TO CREATE BETTER PRODUCTS 

TO SATISFY CUSTOMERS, IN POLITICS, IN THE MOVIE INDUSTRY? 

We use cognitive neuroscience methods, but not necessarily for advertising. We have what for some media 

companies of many owners like MTV, GMTV; their interest is finding a way of measuring the effectiveness 

of advertising in different tape or ads. For example GMTV (Good Morning TV) in the UK, they are 

interested in looking how the brain responds to advertising in the morning compared to the evening, with 

identical adverts or different tapes cause we have done several studies on that. It is a very high study to do 

with fMRI because you can see and measure for example: memories coding, attention, liking, 

comprehension, any kind of cognitive process, because we have full brain coverage in three dimensions.  

MTV have been using the information to investigate the appropriateness of advertising within different 

program, for example having a Red Cross ad, either placed in prime time TV in the evening in the middle of 

for example South Park when you have got maximum number of people watching but actually it is 

completely inappropriate, or in a middle of the day drama. We found, if you look at the response of the brain 

to the same advert the Red Cross had in two different contexts, you either have a huge amount of activity in 

memory coding, reward, comprehension, attention in a congruent programming context. Even though, and 

this is what they where trying to use the information to show the industry, in respect of that you still pay the 

amount of the prime time advertising, even though is not getting into the brains of the million people that is 

actually present to see. It is better targeting to hundred thousand people in the middle of the day that they 
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will get into, than a million that it wouldn’t. 

But Neurosense typically does measures research for development brand extension and so far. Brain 

imaging is using fMRI particularly well suited to thinks like fragrances and tastes, where EEG has difficulty 

eliciting responses from the reward system, which lie deep in the brain. So for example we have done many 

studies valuating the physiological correlates of different fragrances, which may have mood inducing 

properties, for example do this smell really makes you react, do they increase reaction time, do they calm 

you down. These are question that could be answered physiologically.  

We have also done studies on brand extensions: could you make a Mars bar going into an ice cream that is a 

very old classic one. These kinds of model where we can look at thinks like familiarity and recognition, even 

involuntarily in the brain. If you moved for example a BMW away from it’s natural cars into something 

more modern will the brain still recognize that brand as still being BMW or could you run the risk of being 

seen just naughty. 

 

4) IN WHICH OF THIS FIELD DO YOU THINK NEUROMARKETING WILL DEVELOP IN 

THE FUTURE? 

Neuromarketing is definitely expanding in the areas of de-risking market, marketing decision, 

manufacturing decision, and helping manufactures design low fat food for example that brain perceives just 

as tasty as full fat. We think that the banks now can use this technology to understand how to re-instil trust 

in the customer which is something they have lost. I think a very important use of Neuromarketing for the 

future is understanding how to effect a mass population behavioural changes, thinks like for example the 

low carbon usage and awareness. Is something which we will have to grab with otherwise we are going to 

end up in some serious problems. We must use understanding about how the brain response to different 

government and public messages, and the understanding how the brain response to that is going to be really 

fundamental I think, and makes me very positive in thinking that we could use well these two very good 

effects. 

 

5) CAN YOU SEE ANY NEW OR ALTERNATIVE USE OF THE METHODS? FOR 

EXAMPLE I’VE HEARD THAT IN JUNE 2008 ELECTROENCEPHALOGRAPHY HAS 

BEEN USED TO CONVICT OF MURDER A WOMAN IN INDIA. DID YOU KNOW IT? 

WHAT DO YOU THINK ABOUT IT? 

I didn’t know. 

 

6) DO YOU THINK IT IS GOING TO BE POSSIBLE TO USE IT AS A LIE DETECTOR OR 

HAVE A MILITARY USE OF IT FOR EXAPMLE? 

We have used fMRI as lie detector; because anything you do to change the response of a polygraph 

obviously we can see that in the brain. We have done that both in a commercial setting and in the military 



  111 

setting. 

 

7) DO YOU THINK IT WILL BE POSSIBLE TO CREATE THE PERFECT BRAND? 

Something you need to know about creating a perfect brand is understanding the way the different brains of 

people of different ages work. So there are several challenges that need to be met. For example, young 

people like lot things which are novel, so you need to make a brand which can change over time, otherwise 

customer they are very open to try new things, than of course because of that they won’t try the next thing. 

So how do you link the mean, can we understand using brain imaging, how to find several needs that put 

into the brand, but you need to make a range of different products which they can chose. Compared to old 

people that once they buy your brand they will always buy your brand, but they don’t want to change, so 

how do you get them to buy something new. So few things, which we can do using brain imaging, is to tray 

to understand how the brains of young people versus old people work. 

 

8) COULD NEUROMARKETING BE USED AS A TOOL TO IMPROVE PRODUCTS AND 

NOT ONLY HOW TO SELL THEM? 

This is something that Neurosense specializes in, because using brain imaging is very easy to do now real 

time fMRI where we can manipulate along single dimensions certain features of a product to see whether 

enhances activity in reward areas or not. 

We know a lot about multisensory integration and if you want to make a towel feel softer, we can now 

measure toward for instance changing the visual characteristics of that towel. Can actually fool your brain 

into making the touch preceptors feel that the towel is softer, even though you are using the same material. 

It’s not just brain imaging that use fMRI or any technology that should be used to address any of these 

methods. There is a lot of utility in using psychophysics which are behavioural methods using, reaction 

times and so far, which we have now validated using brain imaging techniques which make it them scalable 

that you don’t have to scan everybody. Now we tested the behavioural technology with a scanner, so we 

now know how to best scale this out to do web designs or wherever you want to test people on the web test 

using computers; in order to detect implicit preferences that the brain has, without you actually being aware 

whatever you have been tested on.  

 

9) OFTEN CONSUMERS ARE SCARED BY THESE NEUROSCENCE METHODS, DO YOU 

THINK THAT GIVING A REGULATION TO IT, THAT MAKES SCIENTIST AND 

MARKETERS WORK IN THE SAME DIRECTION, WILL MAKE IT MORE 

TRUSTABLE OR AT LEAST LESS SCARING FOR CUSTOMERS?  

Firstly, to comment on any concerns that you believe consumers may have.  For certain, it is in the media's 

interest to stir up a sinister response because it sells newspapers.  However, the reality is that we have 

scanned 100's of focus group consumers over the past 10 years and have had very few negative responses to 
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the experience or the rationale for the study.  In fact, we find most of our volunteers are very interested in 

the research and in seeing inside their brains.  The scaremongering is greater in the US than UK.  Finally, in 

order to alleviate fear, knowledge is king.  With this in mind, I am writing a short handbook on 

Neuromarketing -A user's guide- that will lay out in laymen's terms what all the methods do, how they work, 

how you can use them to facilitate marketing decisions and reduce risk, and how companies have to date 

been using the data.  What you will see is that the results are being used to understand what the consumer 

really wants, not how to manipulate them into buying something they don't (which of course makes no 

economic sense because if the experience of the product does not match the expectations about it that have 

been generated, then the brain does not like this and consumers simply don't buy it again). 

 

In terms of regulation of the use of techniques that offer the opportunity to probe implicit responses, there 

are several options and two different issues.  Firstly, there is the issue regarding indemnity and ethical 

approval relating to the use of the technology for ANY experiment.  In carrying out an MRI scan, as far as I 

am aware, all MRI centres are required to seek approval for all experiments through a dedicated public 

research ethics committee.  This oversees that all proper procedures to ensure the safety of the participants 

have been considered and are in place.  Consideration is also given to any potentially negative psychological 

impact of a study, whether the rationale for conducting it justifies any risk to volunteers in this respect, and 

if the study conforms to accepted social expectations (i.e. it is ethically or morally dubious).   

 

Secondly, there is the issue of the scientific integrity related to interpretation of the data.  This is not entirely 

covered by standard research ethics committees, as it is assumed of any studies being carried out by 

individuals with an academic position.  The penalty for deliberately mis-interpreting or forging results or 

deceiving the scientific community is typically revelation and dismissal from the institution.  However, this 

is an area with considerable legal documentation and what I write here is only an uninformed outline. 

  

As to whether an industry-specific regulatory body would allay any fears mooted by consumers, I am not 

sure. On the one hand it seems a worthy pursuit to try and ensure that practitioners conform to the same 

standards of integrity as would be expected by the academic community, but on the other hand, there is 

always the argument that a regulatory body (or code of conduct) established by an industry on its own 

behalf, does have an inherent conflict of interest and lack of objectivity.  Companies conducting 

neuroscientific research for different industry sectors can of course always join existing organisations (e.g. 

ESOMAR, AAA) which states that they have undertaken to adhere to the ethical requirements articulated by 

and imposed where possible by these organisations.  Given that neuromarketing is a relatively new sub-

industry within the market research arena, joining such organisations does at least have the superficial 

appearance of intent to adhere to industry standards of ethical behaviour. 
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10) BEING THE TREND OF THE MOMENT THERE ARE A LOT OF COMPANIES 

CLAIMING ALL KIND OF RESULTS, DO YOU THINK THERE SOULD BE A SORT 

REGISTER (LIKE FOR THE PLASTIC SURGEON) OF PROFESSIONAL COMPANIES, 

INN ORDER TO AVOID THAT SOMEONE COULD MAKE ADVANTAGE OF THIS 

TREND?   

Of course, this is a worthy suggestion.  However, in practice, it is difficult for a newly established regulatory 

body (or register) to omit companies from joining without concrete evidence of fraudulent intent (which is a 

legal matter).  The likelihood is that either all neuromarketing companies would insist on joining, or most 

will refuse on the basis of this argument (why join something which has on its board, individuals that are 

thought to breech these regulations).  Ultimately, if scientific studies have been carried out properly and the 

results interpreted with integrity, then any commercial decisions which are made based on these data should 

have a positive outcome (or if not, the reasons for this could be investigated and clarified). Consequently, 

the best indicator of the utility of these data, and the different companies that are generating them, are the 

testimonials from clients demonstrating the return on investment. 

 

11) DO YOU TYHINK COMPANIES WILL IMPLEMENT A NEUROSCIENCE RESEARCH 

DEPARTMENT IN THE FUTURE, OR IT NEEDS CERTAIN RESOUCE OR 

CAPABILITIES THAT MAKE OF IT A PRIVILEGE OF FEW?  

A bit of both.  Some large companies with considerable R&D budgets have already invested in the purchase 

of functional MRI scanners and presumably the core staff required to run them.  For most however, the 

outlay is not feasible or necessary given the number of scanners open to commercial studies on a project by 

project basis and the small, but growing, number of service companies that are able to design, carry out, 

analyse and interpret the results of FMRI experiments.  The same argument applies to varies EEG 

technologies, eye-tracking kits and even computer-based tasks - the expertise required to implement and 

analyse the data is not easily acquired and it is likely that as this field expands, while we will see costs 

coming down and therefore the number of clients able to fund these types of studies rising rapidly, the 

growth is likely to be in the number of neuromarketing agencies rather than in-house departments. 

 

12) HOW DO YOU SEE IN THE FUTURES, IS IT EVER GOING TO BE A STANDARD OF 

FUTURE MARKET RESEARCHES? 

 I have absolutely no doubt that consumer neuroscience (in all its forms) will become mainstream for all 

large marketing and manufacturing sectors as well as being a tool used widely in the financial and banking 

sectors.  Our understanding of the brain has been revolutionised by the introduction of brain imaging 

techniques in the late 1980s and early 1990s.  The application of this knowledge to the real world is now 

proving to be an important source of information about how and why we buy, what tickles our senses and 

delights our souls. With such tools at our disposal to enhance the relationship between customer and 
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provider, there seems little argument against mass adoption of these tools to shape a better and smarter 

global marketplace. 
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13th July 2009 

AGOSTINO DIFALCO 

MTV (UK) 
  

1) CAN YOU PLEASE REPEAT YOUR NAME, YOUR WORK AND THE POSITION YOU 

HELD? 

My name is Agostino DiFalco and I am VP and Director of Insight & Planning of Viacom Brand Solutions. 

 

2) COULD YOU PLEASE TELL ME HOW YOUR COMPANY HAVE USED 

NEUROSCIENCE METHODS OR WHICH COLLABORATION HAVE YOU HAD WITH 

NEUROSENSE LIMITED? 

We worked with Neurosense Limited three years ago, and we worked in a project to understand the way 

people watch television. 

 

3) USING THESE METHODS WHAT KIND OF RESULTS IS POSSIBLE TO HAVE MORE 

THAN PREVIOUS ONES? AND IF YOU ARE PLANNING TO USE THEM AGAIN? 

It has been possible to gather different results, and different perspective. It helped us to understand the 

relationship between programming and advertising in sense of their ability to stimulate the brain. All we 

were looking to understand where a programming or advertising was more stimulating, or in what 

circumstances would advertising be likely to capture people. And in respect to this has been very successful, 

because able to read the response that are spontaneous and often differ from what people say they think. 

We are not planning to use it at the moment, but I am not saying we would not. 

 

4) HOW HELPFUL COULD THEY BE IN THE ADVERTISING OR COMMUNICATION 

PLANNING? 

We learned in a more generically way about advertising, how or where is more congruent to the program 

environment in which they appears. I think if advertisers want to invest heavily in neuroscience methods, 

they would find specific learning in it, like product testing or differences and think like that. The only issue 

is the entry cost is not cheap. 

 

5) IN WHICH FIELD DO YOU THINK IT IS USED MOST NOWADAYS AND WHERE IT 

WILL DEVELOP IN THE FUTURE? (COULD BE POLITICS, MILITARY USE, LIE 

DETECTION, AND PRODUCT DEVELOPMENT….) 

In respect of our business we used it to form better communication. 
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6) COULD IT BE USED TO EFFECT MASS POPULATION BEHAVIOURAL CHANGES? 

(GAMBLING, AKCOHOLISM) 

Obviously the technology is used to identify…. And so forth. I imagine is possible using it to find the 

differences in the brain of a gambler or an alcoholic compared to the brain of someone who is not. 

 

7) IS IT A STUDY LIKE THE ONE YOUR COMPANY DID MUCH MORE EXPANSIVE 

THAN PREVIOUS STUDIES? 

 

8) DO YOU THINK THE RETURN ON INVESTIMENT IS WORTHY? 

 

9) HOW DO YOU SEE CUSTOMERS REACT TO THEM? ARE THEY SCARED CURIOUS, 

IGNORANT? DO THEY THINK IT IS UNETHICAL? 

The way we used it is to form better communication, to create better advertising to create better content; that 

is the way we used it. If we are doing that the consumer will benefit from that, it is the same as focus group 

in order to achieve insights, it is only a different methodology. It is just about knowing better and than 

producing better product. And the consumers will benefit of it. 

 

10) HOW DO YOU THINK THESE METHODS ARE PRESENTED BY THE MEDIA? ARE 

THEY OBJECTIVE OR ARE THEY GUIDED FROM SOME KIND OF SELL EXIGENCE? 

 

11) IF SCIENTIST AND MARKETERS WOULD REACH A MUTUAL AGREEMENT ON 

NEUROMARKETING DIRECTION, USES AND LIMITS; FOR EXAMPLE THROUGH A 

REGULATION OR A COMMITTEE DO YOU THINK IT WILL BE MORE TRUSTABLE 

ALSO FOR CONSUMERS?  

 

12) HOW DO YOU SEE THESE METHODS IN 5 YEARS BY NOW? 

I think the method is going to be more flexible, we had 24 people in a MRI scanner and that is a very 

experimental condition, so it would be necessary to develop a way of monitoring in the real life or real 

environments. 

 

13) IF THERE IS ANYTHING YOU WOULD LIKE TO ADD ON THE TOPIC PLEASE FEEL 

FREE TO DO IT. 

We have been very happy with the study, because we really did add to our understanding of the way people 

watch advertising and programming. And we were very interested to see how the normal belief that people 

have very high attention during the programming and than the level of attention goes down during the 

advertising break. We found with the research that is completely the reverse. As soon is the first part of the 
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program, we saw different part of the brain that were more actually lying, began to become aware, during 

the advertising they were more active than actually during the program itself.  

The idea of congruence that we already talked about is something that we are continuing to use, in the way 

that we are trying to create ad that fits very well within the program or environment in which is going to be 

showed, in order to get a stronger effect. 

The study we did is that the same people sow the same add in different environment or program and we 

found out that the ad is more effective within a congruent environment, in term of generating brain activity.  
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22nd July 2009 

CHARLOTTE KOLDBYE 

EXPERIMENTARIUM 
 

1) CAN YOU PLEASE REPEAT YOUR NAME, YOUR WORK AND THE POSITION YOU 

HELD IN YOUR COMPANY and your background? 

My name is Charlotte Koldbye, I’m a scientific journalist, and I work at the Experimentarium that is a 

science centre. My two colleagues and me we write for different mass media. I have a humanistic degree, 

but I wrote "Hverdagens Hjerner", a book about neuroscience.  

 

2) I WOULD LIKE TO KNOW IF YOUR COMPANY USE NEUROSCIENCE METHODS TO 

ADRESS IN ECONOMICS AND MARKETING?  IF SO, HOW DO YOU USE IT?  IF NOT, 

WHY NOT? 

I don’t know I’m interested in neuromarketing because I’m interested in neuroscience, my interest is in how 

we as consumer we make a choice. 

 

3) I KNOW THAT YOUR COMPANY USE COGNITIVE NEUROSCIENTIFIC METHODS 

TO GET NOVEL AND OBJECTIVE INSIGHTS INTO CONSUMER THOUGHT AND 

BEHAVIOUR. IS IT MOSTLY FOR ADVERTISING AND COMMUNICATION, BRAND 

IMAGE, LOGOS, ETC., OR DO YOU ALSO USE IT TO CREATE BETTER PRODUCTS 

TO SATISFY CUSTOMERS, IN POLITICS, IN THE MOVIE INDUSTRY? IN WHICH OF 

THIS FIELD DO YOU THINK NEUROMARKETING WILL DEVELOP IN THE 

FUTURE? 

First this is a new discipline, it is mostly used in marketing to see if advertising will work or not, or which 

one work instead of another according to the target. It could be so used to do better commercial, and save 

money in the campaign. 

  I notice in the people not interested in neuromarketing that they often react with fear, they think they 

will became zombies, because with the use of this methods they will find the way to make me buy what I 

don’t need. 

 

4) CAN YOU SEE ANY NEW OR ALTERNATIVE USE OF THE METHODS? FOR 

EXAMPLE I’VE HEARD THAT IN JUNE 2008 ELECTROENCEPHALOGRAPHY HAS 

BEEN USED TO CONVICT OF MURDER A WOMAN IN INDIA. DID YOU KNOW IT? 

WHAT DO YOU THINK ABOUT IT? 

It is important to see how they actually used it to convict her of murder and how the results have been 

interpreted, and who read the result of this EEG. I think that it could be the future, maybe in 20 years; but 
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now, for example I was talking few days ago with a neuropsychologist and he also told me that for now we 

know only 3% about the brain. So I think it is still too early to use it as a prove in a trial. 

 

5) DO YOU THINK IT IS POSSIBLE TO USE IT FOR TH EPRICE POLICY AND FIND THE 

MARGINAL PRICE FOR EVERY CUSTOMER? 

Yes. I know they did a neuroscientific study on the chocolate, and they saw that once people had to take the 

money and buy the chocolate, there was activation in a part of the brain connected with pain. I think it make 

sense to use neuroscience in this direction. 

 

6) DO YOU THINK IT WILL EVER BE POSSIBLE TO FIND THE “BUY BUTTON” OF THE 

BRAIN? 

It is too simplistic, it underestimates the individuality, we always have to consider that we don’t think all in 

the same way. And also when there is a trend there is always a countertrend that goes on the other way. So 

doing an advertisement in a certain way it will not work on everybody. 

What Martin Lindstrom is doing is using the name neuroscience in something that has really few of 

scientific. He is trying to earn money on people that have now knowledge about the topic. Often are exactly 

this kind of book to create bad impression about neuroscience, he claims something but without giving a 

scientific validation. 

 

7) DO YOU THINK IT WILL BE POSSIBLE TO CREATE THE PERFECT BRAND? 

It will help to improve every aspect of a brand. 

 

8) DO YOU THINK THAT WITH THE USE OF NEUROMARKETING METHODS IT WILL 

BE POSSIBLE TO INDUCE A CUSTOMER TO A PURCHASE NOT IN HIS INTEREST, 

BUT JUST GUIDED BY MARKETING STIMULI UNRELATED TO THE PRODUCT 

CHARACTERISTIC? 

I think it would be possible to do it for one, two times, but not the third. This is what usually people forget 

when talking about marketing, it is not difficult to impress or make buy the first time, and the hard part is to 

make repeat the purchase. 

 

9) DO YOU THINK THAT THE POSSIBILITY OF UNDERSTANDING WHAT SATISFYES 

CUSTOMER; WILL MAKE CUSTOMERS MORE HAPPY, OR IT WILL MAKE THE 

COMPANIES MORE RICH? 

It will make the companies more rich for sure. Companies’ interest is to have a stronger brand and a bigger 

profit. They don’t care if the consumer is happier. Of course a happy customer is more intent to purchase.  
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10) DO YOU THINK THE USE OF NEUROMARKETING METHODS IS ETHICAL? 

It is easy to finger-point and say that is not ethical, but at the end this is the result of a capitalistic society. I 

cannot say that is not ethical, it is the society that is done in this way, where is important to earn more. It is 

the consequence of our economic system. I could never blame a company to use it; it is part of the technical 

or research evolution. 

 

11) HOW DO YOU THINK CONSUMERS PERCEIVE THE USE OF THESE METHODS? 

 IS IT JUST BECAUSE THE CONSUMERS DON’T KNOW ENOUGH ABOUT IT OR 

BECAUSE THESE ARE NEW METHODS AND THEY JUST HAVE TO GET USED TO IT, 

LIKE HAS BEEN FOR QUUESTIONNAIRE AND FOCUS GROUP BEFORE? 

DO NEUROMARKETING METHODS IMPINGE THE PRIVACY MORE THAN 

PREVIOUS METHODS? 

I perceived that they are scared. This is the last frontier. Now they can watch inside the brain. They can 

manipulate me without my consciousness about it. People are scared when I talk about neuromarketing. 

They feel like manipulated. 

For sure because it is more invasive than old methods.  

More because of people like Martin Lindstrom it seems that you can put someone in a scanner and you can 

read the mind. This is not true. So it is often due to the ignorance. There is still prevailing the idea of 

subliminal messages, that people can be induced to do something against their free will. 

 

12) IF SCIENTIST AND MARKETERS REACH A MUTUAL AGREEMENT ON 

NEUROMARKETING DIRECTION, USES AND LIMITS; DO YOU THINK IT WILL BE 

MORE TRUSTABLE ALSO FOR CONSUMERS? 

I think that this is exactly what is needed, and than the journalist become important to tell what is possible 

and what is not. Often are the advertising companies claim to be able to read the mind and do a lot of things, 

so are than the companies to be afraid to degrade their brand using these methods, still perceived as unfair 

from the consumers. 

 

13) WHAT ABOUT TO CHANGE THE NAME IN BIOMETRIC RESERCH, WILL IT 

CHANGE THE IDEA OF IT IN CONSUMERS MIND? 

That could be an idea. But if is not changed the attitude towards it, it won’t last long. 

 

14) HOW YOUR COLLEGUES PERCEIVE IT? WHAT DO THEY THINK ABOUT 

NEUROMARKETING? 

As journalist we always have an angle when we have to tell a story. Often the media we are writing for 

forces this angle. So often we cannot explain our real point of view but we have to reach a compromise with 
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what the publisher asks. If I have to write for a journal like a tabloid I have to write a sensationalistic/strong 

impact article (for instance “They can read your mind” or “It is not you anymore to decide what you buy”), 

if I have to write for a scientific magazine it is different. So of course they are some that adjust their articles 

more according to the magazine they are writing for; “They want to write about scandals”. 

 

15) WE HAVE SEEN IN THE LAST YEARS THE FLUORISHING OF A LOT OF NEW 

FIRMS CLAIMING TO BE ABLE TO READ CONSUMERS’ MINDS, DO YOU THINK 

THAT ALL OF THEM HAVE A DEEP SCIENTIFIC BACKGROUND, OR THERE ARE 

SOME COMPANIES TAKING ADVANTAGE OF THE TREND OF THE MOMENT OR 

OF THE FACT THAT HAVING A SCIENTIFIC BASE IS MORE TRUSTABLE? 

I am answering without knowing. But in my opinion generally when a new discipline rise, there are always 

the “cowboys”; people with the good intuition for a growing market, but not the knowledge. Using the basic 

5 password of the trend is possible to create a company working within neuromarketing. With the 

stabilization of the field these “cowboys” are removed, because they are not valid. Right now there are 

maybe more “cowboys” than the serious companies. 

 

16) IS THE USE OF NEUROMARKETING METHODS REALLY MUCH MORE EXPANSIVE 

THAN OLD ANALYSIS TECHNIQUE LIKE FOCUS GROUP, QUESTIONNAIRE, ETC.? 

     Martin Lindstrom claims that a study normally cost 2.5 million Danish Crowns, he will bring the 

price down to about 250/300 thousands Crowns and Birger Jan Olsen from Mindmetic Limited wants 

to make that down to about 25 thousands Crowns (I don’t know if they are all talking about fMRI, at 

least in Mindmetic they work with EEG that I suppose is much cheaper but also the result are 

different). DO YOU THINK IT WILL BE POSSIBLE, OR AT LEAST THE TENDENCE IS 

THAT IT IS GOING TO BE ALWAYS CHEAPER?  

It depends from the methods. But I can see that in the future the price will go down. 

 

17) IS NEUROMARKETING GOING TO REPLACE OLD METHODS OR IS IT GOING TO 

COMPLETE THEM? 

It won’t replace the other methods; it will go to complement them. For example if you want an ad campaign 

focused on the emotion than there you can use more neuroscientific methods. Once with old methods 

sometimes consumer try not to give the right answer, in order not to give a way to guide in the purchases, 

either they try to give, the answers they think the companies want to ear. Instead with neuroscientific 

methods is possible to overcome these problems. 

In the future do you think also small companies will use these tools? 

How long it will take until it will be available to everybody or it will remain a privilege of few big firms? 

What is expansive is the technology, and that of course as every other technology will become cheaper in 
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the future. Than scientist able to read the results are needed.  

 

18) WHAT DO YOU THINK ABOUT NEUROCONNECTION?  

I don’t know about it. But I think that when a sector like marketing want to use a technology is important to 

collaborate with scientist. 

 

19) DO THEY HAVE DIFFERENT POINT OF VIEW OR DIFFERENT AIM BETWEEN 

MARKETERS AND SCIENTIST? 

Yes, for sure. Scientists want to know why and how. Marketers want to sell. 

 

20) WILL IT BE POSSIBLE TO FIND AN AGREEMENT? WILL IT BE NEEDED A KIND OF 

REGULATION? 

I think there will always be a difference in the approach and the aim. 

 

21) HOW DO YOU SEE YOUR FIELD IN 5 YEARS AND IN 10 YEARS? 

We are in the first phase; it will be bigger for sure. There are moneys to earn on it, so there will be people 

working in it.  It is needed to do more effective advertising. 
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23rd July 2009 

STEVE ELLIOTT 

GMTV (UK) 
 

1) CAN YOU PLEASE REPEAT YOUR NAME, YOUR WORK AND THE POSITION YOU 

HELD? 

My name is Steve Elliott and I work for a company called GMTV (Good Morning Television), and I am the 

Head Research. 

 

2) COULD YOU PLEASE TELL ME HOW YOUR COMPANY HAVE USED 

NEUROSCIENCE METHODS OR WHICH COLLABORATION HAVE YOU HAD WITH 

NEUROSENSE LIMITED? 

We actually used neuroscience and Gemma Calvert Company Neurosense in two occasions, for two separate 

projects. The first was set up to explore the different, way that the brain or discrete areas of the brain 

respond to advertising the breakfast time compared to how it respond later in the day. That is very very 

important for us, because we want to show that there is an advantage to communicate with consumers first 

thing in the morning, rather than at the end of the day. Because television audience tend to be bigger at the 

end of the day but people are less receptive. We wanted to confirm this in sense of brain functions.  

In our first project we used fMRI scanners, we looked at seven neuronetworks, like the ones that control the 

attention, long term memory, working memory, comprehension or understanding, emotional respond that 

can be split in three areas that are relevant and than positive and negative emotion. We also looked at the 

vertical network, which is how much the brain is analysing the information that comes in. 

Our sample is 16 volunteers, half male and half female; each volunteer was scanned twice, once at breakfast 

time, that when our television show goes out, and once again in the early evening to provide the contrast. 

We set up two stimulate tape to show them once they are in the fMRI scanner. We took a clip to broadcast 

television, some of the hits in the morning during breakfast show and some of the hits in the evening show. 

And we interpose that with advertising, we had to have to tape that were similar but with some difference, 

and they had to be different because each respondent would have been scanned twice and you can’t show the 

same tape two times otherwise it defeat to confound the reputation spoiling the results. And to make in the 

scientific way half of the respondents take 1 first and half take 2 first, half of them were scanned at breakfast 

time first and half were scanned first in the evening. We decided in that way to make sure that there were 

any difference in the brain response between the morning and the evening scan than we could attribute that 

at the time of the day. 

Briefly what we found was a significant different meaningful, different between the morning and the 

evening scan for four of the key brain region; they were the area related to positive emotions, liking, long 

term memory and working memory, and the area involved in meaning or comprehension, which was 
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obviously a fantastic result for us, because it actually confirmed that people remember better in the morning 

and they more like to go out buying products that have been advertised at breakfast time. 

 

3) DO YOU THINK THAT THE RESULT YOU HAD COULD AFFECT THE PRICE OF THE 

ADVERTISING? 

That is obviously our thought because at the moment in our opinion the market undervalues breakfast 

advertising. It doesn’t really understand the full power of communication opportunity at breakfast. So, yes, 

we are using this research trying to drive more money into breakfast time, to charge more for our airtime. 

Everyone believe that they need to get their brand in front of as many people as possible and they assume 

that it would be in the evening but we are trying to revert that perception, or at least show that there some 

real benefit in playing advertising at breakfast time. 

 

4) USING THESE METHODS WHAT KIND OF RESULTS IS POSSIBLE TO HAVE MORE 

THAN PREVIOUS ONES? AND IF YOU ARE PLANNING TO USE THEM AGAIN? 

Asking consumer direct questions it very often difficult, “The problem with market research is people don’t 

think how they feel, they don’t say what they think and they don’t do what they say”. 

 

5) IN WHICH FIELD DO YOU THINK IT IS USED MOST NOWADAYS AND WHERE IT 

WILL DEVELOP IN THE FUTURE? (COULD BE POLITICS, MILITARY USE, LIE 

DETECTION, AND PRODUCT DEVELOPMENT….) 

Certainly product development is one the field where it is going to grow, but also where you want to test 

your creative execution in advertising or if you want to test your packaging. Also lie detection it could be an 

interesting one. 

 

6) IS IT A STUDY LIKE THE ONE YOUR COMPANY DID MUCH MORE EXPANSIVE 

THAN PREVIOUS STUDIES? 

It probably is not, some of the really really large scale quantitative studies that we have done they have been 

expensive, they have to be large scale, instead with neuroscience each particular scan is expansive but you 

don’t need so many scan to get results, because the way that the human brain respond to the thing that we 

see and the thing that we hear is very very similar so you don’t need to scan so many people to get a valid 

sample, for example we used 16 volunteers. At the moment if you want to do a focus group for example and 

you do 4 focus groups, so we are speaking about 20 people that could cost 12 to 15 thousand pounds and if 

you want to scan 20 people with the analysis it will probably cost you 80 thousand pounds. So, it is more 

expensive; but I think that in certain situation the insights that it can give you are absolutely extraordinary 

and worthy for the price.  
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7) WITH THE EVOLVING OF THE TECHNOLOGY IS IT GOING TO BE ALWAYS 

CHEAPER? 

That is exactly right, the costs are coming down. 

 

8) HOW DO YOU SEE CUSTOMERS REACT TO THEM? ARE THEY SCARED CURIOUS, 

IGNORANT? DO THEY THINK IT IS UNETHICAL? 

The first thing to say is that everyone found it fascinating. It is a relatively new discipline, or certainly the 

application of neuroscience to marketing it is quite new and quite novel. I think they find the insight 

fascinating and the all idea that you can actually go beyond people written or verbal respond and look 

directly into their mind just make the all subject so fascinating. …. It seemed to be more interested than in 

the focus group, that is just people interest in the first case, but also the fact that the results because the result 

very much …… the hypothesis about how … developed to more traditional technique. Graham Page, he 

sees the role of neuroscience very much as another source, as a supplementary source to traditional research 

technique. 

 

9) HOW DO YOU THINK THESE METHODS ARE PRESENTED BY THE MEDIA? ARE 

THEM OBJECTIVE OR ARE THEY GUIDED FROM SOME KIND OF SELL 

EXIGENCE? 

…. The American government they are up to…better I know……any kind of mind control or indeed allow 

any kind of mass easy scanning of the … So at the moment it is very much in its infancy and either you can 

test certain limited hypothesis; there is so much work still to be done, still very much to understand about the 

mind, you have to be careful … your client, you really need someone who is expert in the subject … to 

advise you on … 

 

10) ALSO HOW TO READ THE RESULTS, HOW TO INTERPRET THEM. 

That is right because technically I found it quite challenging because the data is totally and absolutely 

different to the traditional research, I’m use to get involved and see the raw data and working with raw data 

but in this case the raw data it was meaningless to me. You need someone PhD trained in neuroscience to … 

(translate and interpret). 

 

11) IF SCIENTIST AND MARKETERS WOULD REACH A MUTUAL AGREEMENT ON 

NEUROMARKETING DIRECTION, USES AND LIMITS, FOR EXAMPLE THROUGH A 

REGULATION OR A COMMITTEE; DO YOU THINK IT WILL BE MORE TRUSTABLE 

ALSO FOR CONSUMERS?  

I guess so but I can’t say that certainly until it becomes a little bit more wide spread anyway. Because for 

instance in the UK it is actually tiny at the moment, a lot smaller than I think it should be. I think it will 
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become a bigger issue when it actually it will become more wide spread. There would be the danger that 

people actually entering the field perhaps are not expert and perhaps more misinterpret the data. At that 

point a regulation will very much be required. 

 

12) YES BEACAUSE BESIDES THE PROBLEM OF OVERINTERPRETATION THERE IS 

ALSO THE PROBLEM OF COMPANIES CLAIMING TO BE ABLE TO READ 

CONSUMERS’ MIND OR CREATE THE PERFECT ADVERTISEMENT, ETC. 

Absolutely right. A lot making are false claim. 

 

13) DO YOU THINK CONSUMER PERCEIVET ALSO AS A WAY TO CREATE BETTER 

PRODUCT, THAT THEY ARE GOING TO BENEFIT FROM IT OR THAT ONLY THE 

COMPANIES ARE GOIG TO GET A BENEFIT? 

I think that at the moment, and that is my point of view, I didn’t conduct any research based on this, but I 

suspect consumers are (suspicious), they think that marketing is using this technology to help sell products 

and manipulate consumers. It is an interesting point of view because marketing has been using traditional 

research to try to increase the profits for many years. This is just another research technique. They seem to 

think that it all … , I think because it is very much more complex, and so many very ridiculous claims have 

been made about it. Most of these claims, they seem to come from the America 

 

14) HOW DO YOU SEE THESE METHODS IN 5 YEARS BY NOW? 

That is a very interesting question. If you asked it three years ago, I would have been taking off and going 

through the roof and assuming an exponential growth. But I’m not very sure that in the next five years, 

because we are in the middle of a very very deep recession at the moment, and I think that it really is 

…(cutting) a lot of companies …(budget) on the marketing expenditure at the moment and that is going to 

… very much at the cost of exploring relatively new and expensive technologies and technique that 

neuroscience have to offer. 

 

15) TRUE, BUT AT THE SAME THIS TECHNOLOGY COULD HELP TO SAVE MONEY 

DOING MORE EFFECTIVE ADVERTISING. 

Indeed I completely agree with you, but you know how market is alike in financial … in times when revenue 

is a doubt, the first think that gets cut is marketing budget and research budget. 

I think … that market is, will… in it and will … money in it, but I just see that the majority probably will not 

… coming out of the fashion and … 

I’m sure it will grow, but I really could not say how much. 
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16) THAT IS INTERESTING BECAUSE MOST OF THE PEOPLE I SPOKE WITH WHERE 

REALLY OPTIMISTIC. 

I would love to think so. It certainly, rationally deserved to do so. But I actual have the feeling that basic 

economic might limit its initial growth, but in a long term certainly it will grow, because it is such a rapidly 

developing field it would become more and more interesting and useful to business … year. So the strength 

of neuroscience argument to marketers will become will become stronger over time, and I’m sure over time 

the majority of them would eventually not be up to waste the opportunity to actually look directly into 

consumers’ mind and see how they are responding. 

 

17) IF THERE IS ANYTHING YOU WOULD LIKE TO ADD ON THE TOPIC ABOUT THE 

WAY YOU USED IT OR IF YOU ARE PLANNING TO USE IT IN THE FUTURE AGAIN, 

PLEASE FEEL FREE TO DO IT.  

Well it is interesting using it. If the cost will go down very very considerably in the future for my 

prospective as the head of research and broadcast I could well see myself using it to test program concept, 

but it is far too expensive to use it for that purpose at the moment. The cost need to come down, … into 

traditional research budget I think, in certain area it have to go back to the recession again here … the 

budget cut so it makes it a little more difficult to experiment within. We have done a second … research 

quite recently.  

 

The second experiment … , while in the first we demonstrated that the brain is fundamentally more effected 

to ad messages in the morning or breakfast time than in the evening but when we went out with this research 

a lot of the ad agency we showed it they said, well we don’t just buy broad peak time, we buy specific 

program that target specific consumers, we buy it in their favourite program. (They called it appointment to 

view program) according to the marketing belief that if you reach people while their watching their very 

favourite program they are more engaged, they are more responsive and the advertising will probably be 

more effective. So we wanted to measure that and to compare ad show in GMTV with ad seen in people 

very very favourite high profile, high production value evening program. So we recruited people already 

viewing GMTV because we wanted to try demonstrating that GMTV is also an appointment to view, that 

people get up in the morning and than it make a deliberate choice to watch and very much enjoying and very 

much engaging by our hour output and we than asked to the volunteer, 16 of them again about their 

favourite evening program the one they tend to lie in the evening, the one that … rather than that the one 

they just recorded on sky plus and played back … And than we scanned both they were watching those 

programs live, which is kind of radical approach from the first experiment and we found was extraordinary, 

when we looked at the response to advertising and the brain response to programming they were statistically 

identical even that we looked at exact brain region. So we take that to mean that the brain response 

absolutely identically at breakfast time, so we took it as a demonstration that GMTV should also be seen as 
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an appointment to view opportunity, and the reason why that is important to us is because we already 

discussed that the market place a lot more, much more higher rate on peak time programming than it does in 

other programming including breakfast time. The market place very very high … very special programs, … 

program, important TV programs and we would like to say by showing this that there is no measurable 

difference in mental response to the advertising in those programs versus when people are watching GMTV.  

We can increase our price; we showed that in the … market place often offer much much better value than 

the very expensive high production environment offer during peak time. 
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CONSUMERS FILTER 
 

 
 
 



  147 



  148 



  149 



  150 



  151 



  152 



  153 



  154 



  155 



  156 



  157 



  158 



  159 



  160 



  161 



  162 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  163 

SCIENTISTS FILTER 
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STATISTICAL ANALYSIS DATA 
T-Test First Hypothesis 

 
 

2nd CONCEPT: The interest in reading about the discipline and pertaining fields.  
 
t.test(READ.SCIENCE[GROUP==1],READ.SCIENCE[GROUP==4])      
     
          Welch Two Sample t-test   
 
data:  READ.SCIENCE[GROUP == 1] and READ.SCIENCE[GROUP == 4]   
t = -6.8528, df = 147.326, p-value = 1.841e-10  
alternative hypothesis: true difference in means is not equal to 0   
95 percent confidence interval:   
-1.6755585 -0.9254778   
sample estimates:  
mean of x mean of y   
4.699482  6.000000    
 
t.test(READ.PSY[GROUP==1],READ.PSY[GROUP==4]) 
           
          Welch Two Sample t-test   
 
data:  READ.PSY[GROUP == 1] and READ.PSY[GROUP == 4]   
t = -4.0406, df = 143.396, p-value = 8.66e-05  
alternative hypothesis: true difference in means is not equal to 0   
95 percent confidence interval:   
-1.1501993 -0.3945239   
sample estimates:  
mean of x mean of y    
5.082902  5.855263    
 
t.test(READ.NEURO[GROUP==1],READ.NEURO[GROUP==4])           
 
        Welch Two Sample t-test  data:   
 
READ.NEURO[GROUP == 1] and READ.NEURO[GROUP == 4]   
t = -6.0836, df = 150.51, p-value = 9.295e-09  
alternative hypothesis: true difference in means is not equal to 0   
95 percent confidence interval:   
-1.4769254 -0.7527642   
sample estimates: 
mean of x mean of y    
4.964103  6.078947 

 
 
3rd CONCEPT: The respondents perception about the actual usage of neuroscience.  
 
> t.test(COMP.USE[GROUP==1],COMP.USE[GROUP==4]) 
 
        Welch Two Sample t-test 
 
data:  COMP.USE[GROUP == 1] and COMP.USE[GROUP == 4]  
t = -0.8694, df = 128.502, p-value = 0.3863 
alternative hypothesis: true difference in means is not equal to 0  
95 percent confidence interval: 
 -0.6435140  0.2506398  
sample estimates: 
mean of x mean of y  
 4.790576  4.987013  
 
> t.test(USE.ECO[GROUP==1],USE.ECO[GROUP==4]) 
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        Welch Two Sample t-test 
 
data:  USE.ECO[GROUP == 1] and USE.ECO[GROUP == 4]  
t = -0.839, df = 117.111, p-value = 0.4032 
alternative hypothesis: true difference in means is not equal to 0  
95 percent confidence interval: 
 -0.6909871  0.2797371  
sample estimates: 
mean of x mean of y  
 4.567708  4.773333  
 
> t.test(USE.MARK[GROUP==1],USE.MARK[GROUP==4]) 
 
        Welch Two Sample t-test 
 
data:  USE.MARK[GROUP == 1] and USE.MARK[GROUP == 4]  
t = -1.2022, df = 121.185, p-value = 0.2316 
alternative hypothesis: true difference in means is not equal to 0  
95 percent confidence interval: 
 -0.6915988  0.1690031  
sample estimates: 
mean of x mean of y  
 5.146597  5.407895 
 
 
4th CONCEPT: The attitude that respondents have toward the improvements achievable with the 
application of neuroscience to economics and marketing. 
 
> t.test(COMP.UNDERSTAND[GROUP==1],COMP.UNDERSTAND[GROUP==4]) 
 
        Welch Two Sample t-test 
 
data:  COMP.UNDERSTAND[GROUP == 1] and COMP.UNDERSTAND[GROUP == 4]  
t = 2.1381, df = 124.033, p-value = 0.03447 
alternative hypothesis: true difference in means is not equal to 0  
95 percent confidence interval: 
 0.03602575 0.93421234  
sample estimates: 
mean of x mean of y  
 4.770833  4.285714  
 
> t.test(NEVER.WORK[GROUP==1],NEVER.WORK[GROUP==4]) 
 
        Welch Two Sample t-test 
 
data:  NEVER.WORK[GROUP == 1] and NEVER.WORK[GROUP == 4]  
t = -1.3898, df = 111.642, p-value = 0.1674 
alternative hypothesis: true difference in means is not equal to 0  
95 percent confidence interval: 
 -0.6392803  0.1121970  
sample estimates: 
mean of x mean of y  
 2.203125  2.466667  
 
> t.test(IMPROVE.SKILLS[GROUP==1],IMPROVE.SKILLS[GROUP==4]) 
 
        Welch Two Sample t-test 
 
data:  IMPROVE.SKILLS[GROUP == 1] and IMPROVE.SKILLS[GROUP == 4]  
t = 0.742, df = 110.357, p-value = 0.4597 
alternative hypothesis: true difference in means is not equal to 0  
95 percent confidence interval: 
 -0.2479239  0.5446764  
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sample estimates: 
mean of x mean of y  
 4.845745  4.697368  
 
> t.test(POS.DEVELOPMENT[GROUP==1],POS.DEVELOPMENT[GROUP==4]) 
 
        Welch Two Sample t-test 
 
data:  POS.DEVELOPMENT[GROUP == 1] and POS.DEVELOPMENT[GROUP == 4]  
t = 0.9097, df = 116.737, p-value = 0.3648 
alternative hypothesis: true difference in means is not equal to 0  
95 percent confidence interval: 
 -0.2328994  0.6286441  
sample estimates: 
mean of x mean of y  
 4.797872  4.600000  

 
 
5th CONCEPT: Respondents’ ideas regarding the future development of the discipline.  
 
> t.test(USE.FUTURE[GROUP==1],USE.FUTURE[GROUP==4]) 
 
        Welch Two Sample t-test 
 
data:  USE.FUTURE[GROUP == 1] and USE.FUTURE[GROUP == 4]  
t = -0.1034, df = 117.773, p-value = 0.9178 
alternative hypothesis: true difference in means is not equal to 0  
95 percent confidence interval: 
 -0.452677  0.407761  
sample estimates: 
mean of x mean of y  
 4.267016  4.289474  
 
> t.test(USE.MORE[GROUP==1],USE.MORE[GROUP==4]) 
 
        Welch Two Sample t-test 
 
data:  USE.MORE[GROUP == 1] and USE.MORE[GROUP == 4]  
t = -1.0956, df = 132.234, p-value = 0.2752 
alternative hypothesis: true difference in means is not equal to 0  
95 percent confidence interval: 
 -0.4715058  0.1353654  
sample estimates: 
mean of x mean of y  
 5.605263  5.773333 

 
 
6th CONCEPT: The scepticism and fear toward the discipline. 
 
> t.test(SCEPTICAL[GROUP==1],SCEPTICAL[GROUP==4]) 
 
        Welch Two Sample t-test 
 
data:  SCEPTICAL[GROUP == 1] and SCEPTICAL[GROUP == 4]  
t = 2.4417, df = 110.452, p-value = 0.01620 
alternative hypothesis: true difference in means is not equal to 0  
95 percent confidence interval: 
 0.09569492 0.92009456  
sample estimates: 
mean of x mean of y  
 4.784211  4.276316  
 
> t.test(MISUSE[GROUP==1],MISUSE[GROUP==4]) 
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        Welch Two Sample t-test 
 
data:  MISUSE[GROUP == 1] and MISUSE[GROUP == 4]  
t = -1.0954, df = 128.777, p-value = 0.2754 
alternative hypothesis: true difference in means is not equal to 0  
95 percent confidence interval: 
 -0.6636534  0.1906709  
sample estimates: 
mean of x mean of y  
 5.136842  5.373333  
 
> t.test(UNETHICAL[GROUP==1],UNETHICAL[GROUP==4]) 
 
        Welch Two Sample t-test 
 
data:  UNETHICAL[GROUP == 1] and UNETHICAL[GROUP == 4]  
t = 1.1637, df = 129.685, p-value = 0.2467 
alternative hypothesis: true difference in means is not equal to 0  
95 percent confidence interval: 
 -0.1710829  0.6597850  
sample estimates: 
mean of x mean of y  
 3.073298  2.828947  
 
> t.test(BETTER.CHOICES[GROUP==1],BETTER.CHOICES[GROUP==4]) 
 
        Welch Two Sample t-test 
 
data:  BETTER.CHOICES[GROUP == 1] and BETTER.CHOICES[GROUP == 4]  
t = -1.7273, df = 120.953, p-value = 0.08668 
alternative hypothesis: true difference in means is not equal to 0  
95 percent confidence interval: 
 -0.84614854  0.05763931  
sample estimates: 
mean of x mean of y  
 3.408377  3.802632 
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Linear Regression Model Second Hypothesis 
 
First we check normality assumption of the three interest variables. As seen in the diagram below they are 
not normally distributed – We do the analysis anyway, since we have no better ideas. 
 
 

 
 

Interest in reading science in general and the respondent perception about the actual usage of 
neuroscience. 
 
> summary(lm(COMP.USE~READ.SCIENCE)) 
 
Call: 
lm(formula = COMP.USE ~ READ.SCIENCE)  
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-4.3234 -0.8814  0.1186  1.3396  2.5606  
 
Coefficients: 
             Estimate Std. Error t value Pr(>|t|)     
(Intercept)   3.77645    0.30936  12.207  < 2e-16 *** 
READ.SCIENCE  0.22099    0.05854   3.775 0.000194 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.582 on 292 degrees of freedom 
  (78 observations deleted due to missingness) ## Don’t worry 
Multiple R-squared: 0.04654,    Adjusted R-squared: 0.04327  
F-statistic: 14.25 on 1 and 292 DF,  p-value: 0.0001937 
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> summary(lm(USE.ECO~READ.SCIENCE)) 
 
Call: 
lm(formula = USE.ECO ~ READ.SCIENCE) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-4.1600 -1.1111  0.1022  1.3644  2.8889  
 
Coefficients: 
             Estimate Std. Error t value Pr(>|t|)     
(Intercept)   3.32444    0.31485  10.559  < 2e-16 *** 
READ.SCIENCE  0.26222    0.05963   4.397 1.54e-05 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.606 on 292 degrees of freedom 
  (78 observations deleted due to missingness) 
Multiple R-squared: 0.06211,    Adjusted R-squared: 0.0589  
F-statistic: 19.34 on 1 and 292 DF,  p-value: 1.537e-05  
 
> summary(lm(USE.MARK~READ.SCIENCE)) 
 
Call: 
lm(formula = USE.MARK ~ READ.SCIENCE) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-4.5954 -0.7290  0.1472  1.3609  2.2297  
 
Coefficients: 
             Estimate Std. Error t value Pr(>|t|)     
(Intercept)   4.44020    0.28940  15.343  < 2e-16 *** 
READ.SCIENCE  0.16504    0.05481   3.011  0.00283 **  
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.476 on 292 degrees of freedom 
  (78 observations deleted due to missingness) 
Multiple R-squared: 0.03011,    Adjusted R-squared: 0.02679  
F-statistic: 9.066 on 1 and 292 DF,  p-value: 0.002832 
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Interest in reading Psychology and the respondent perception about the actual usage of neuroscience. 
 
> summary(lm(COMP.USE~READ.PSY)) 
 
Call: 
lm(formula = COMP.USE ~ READ.PSY) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-4.2139 -1.0312  0.1514  1.3341  2.6995  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  3.93512    0.33776  11.651  < 2e-16 *** 
READ.PSY     0.18269    0.06157   2.967  0.00325 **  
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.593 on 295 degrees of freedom 
  (75 observations deleted due to missingness) 
Multiple R-squared: 0.02898,    Adjusted R-squared: 0.02568  
F-statistic: 8.803 on 1 and 295 DF,  p-value: 0.003254  
 
 
> summary(lm(USE.ECO~READ.PSY)) 
 
Call: 
lm(formula = USE.ECO ~ READ.PSY) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-4.0277 -1.0277  0.1923  1.1923  3.0726  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  3.48728    0.34696  10.051  < 2e-16 *** 
READ.PSY     0.22006    0.06322   3.481 0.000576 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.62 on 295 degrees of freedom 
  (75 observations deleted due to missingness) 
Multiple R-squared: 0.03945,    Adjusted R-squared: 0.03619  
F-statistic: 12.12 on 1 and 295 DF,  p-value: 0.0005756  
 
> summary(lm(USE.MARK~READ.PSY)) 
 
Call: 
lm(formula = USE.MARK ~ READ.PSY) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-4.5890 -0.6584  0.1555  1.4110  2.3416  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  4.28612    0.31176  13.748  < 2e-16 *** 
READ.PSY     0.18612    0.05677   3.279  0.00117 **  
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.468 on 295 degrees of freedom 
  (75 observations deleted due to missingness) 
Multiple R-squared: 0.03516,    Adjusted R-squared: 0.03189  
F-statistic: 10.75 on 1 and 295 DF,  p-value: 0.001168 
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Interest in reading neuroscience and the respondent perception about the actual usage of 
neuroscience. 
 
> summary(lm(COMP.USE~READ.NEURO)) 
 
Call: 
lm(formula = COMP.USE ~ READ.NEURO) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-4.2249 -1.0366  0.1517  1.3401  2.7167  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  3.90670    0.32762  11.924  < 2e-16 *** 
READ.NEURO   0.18831    0.06003   3.137  0.00188 **  
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.593 on 297 degrees of freedom 
  (73 observations deleted due to missingness) 
Multiple R-squared: 0.03207,    Adjusted R-squared: 0.02881  
F-statistic: 9.841 on 1 and 297 DF,  p-value: 0.001878  
 
> summary(lm(USE.ECO~READ.NEURO)) 
 
Call: 
lm(formula = USE.ECO ~ READ.NEURO) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-4.1255 -1.1255  0.1460  1.4174  3.2319  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  3.22519    0.33336   9.675  < 2e-16 *** 
READ.NEURO   0.27147    0.06105   4.446 1.23e-05 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.605 on 297 degrees of freedom 
  (73 observations deleted due to missingness) 
Multiple R-squared: 0.06241,    Adjusted R-squared: 0.05926  
F-statistic: 19.77 on 1 and 297 DF,  p-value: 1.235e-05  
 
> summary(lm(USE.MARK~READ.NEURO)) 
 
Call: 
lm(formula = USE.MARK ~ READ.NEURO) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-4.6137 -0.8191  0.1809  1.3829  2.3796  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)   4.2232     0.3025  13.959  < 2e-16 *** 
READ.NEURO    0.1986     0.0554   3.586 0.000393 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.471 on 297 degrees of freedom 
  (73 observations deleted due to missingness) 
Multiple R-squared: 0.04149,    Adjusted R-squared: 0.03827  
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F-statistic: 12.86 on 1 and 297 DF,  p-value: 0.000393 

 
 
 
Interest in reading science in general and the attitude that respondents have toward the possible 
improvements with the application of neuroscience to economics and marketing. 
 
> summary(lm(COMP.UNDERSTAND~READ.SCIENCE)+ ) 
 
Call: 
lm(formula = COMP.UNDERSTAND ~ READ.SCIENCE) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-4.1124 -0.8945  0.1781  1.2750  2.4687  
 
Coefficients: 
             Estimate Std. Error t value Pr(>|t|)     
(Intercept)   5.20929    0.31468  16.554   <2e-16 *** 
READ.SCIENCE -0.09685    0.05958  -1.625    0.105     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.609 on 292 degrees of freedom 
  (78 observations deleted due to missingness) 
Multiple R-squared: 0.008967,   Adjusted R-squared: 0.005573  
F-statistic: 2.642 on 1 and 292 DF,  p-value: 0.1052  
 
> summary(lm(NEVER.WORK~READ.SCIENCE)) 
 
Call: 
lm(formula = NEVER.WORK ~ READ.SCIENCE) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-1.3935 -1.1359 -0.2217  0.6924  4.6065  
 
Coefficients: 
             Estimate Std. Error t value Pr(>|t|)     
(Intercept)   1.79241    0.24698   7.257 3.61e-12 *** 
READ.SCIENCE  0.08587    0.04677   1.836   0.0674 .   
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.26 on 291 degrees of freedom 
  (79 observations deleted due to missingness) 
Multiple R-squared: 0.01145,    Adjusted R-squared: 0.008054  
F-statistic: 3.371 on 1 and 291 DF,  p-value: 0.06738  
 
> summary(lm(IMPROVE.SKILLS~READ.SCIENCE)) 
 
Call: 
lm(formula = IMPROVE.SKILLS ~ READ.SCIENCE) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-4.0508 -0.7206  0.1143  1.0592  2.3895  
 
Coefficients: 
             Estimate Std. Error t value Pr(>|t|)     
(Intercept)   4.28032    0.26083  16.410   <2e-16 *** 
READ.SCIENCE  0.11007    0.04943   2.227   0.0267 *   
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
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Residual standard error: 1.33 on 288 degrees of freedom 
  (82 observations deleted due to missingness) 
Multiple R-squared: 0.01692,    Adjusted R-squared: 0.01351  
F-statistic: 4.958 on 1 and 288 DF,  p-value: 0.02674  
 
> summary(lm(POS.DEVELOPMENT~READ.SCIENCE)) 
 
Call: 
lm(formula = POS.DEVELOPMENT ~ READ.SCIENCE) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-4.1060 -0.8146  0.1271  1.1271  2.3602  
 
Coefficients: 
             Estimate Std. Error t value Pr(>|t|)     
(Intercept)   5.18371    0.29648  17.484   <2e-16 *** 
READ.SCIENCE -0.07771    0.05606  -1.386    0.167     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.509 on 286 degrees of freedom 
  (84 observations deleted due to missingness) 
Multiple R-squared: 0.006673,   Adjusted R-squared: 0.0032  
F-statistic: 1.921 on 1 and 286 DF,  p-value: 0.1668 

 
 
 
Interest in reading psychology and the attitude that respondents have toward the possible 
improvements with the application of neuroscience to economics and marketing. 
 
> summary(lm(COMP.UNDERSTAND~READ.PSY)) 
 
Call: 
lm(formula = COMP.UNDERSTAND ~ READ.PSY) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-3.7742 -0.7742  0.2628  1.2998  2.4107  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  4.51540    0.34081  13.249   <2e-16 *** 
READ.PSY     0.03697    0.06213   0.595    0.552     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.607 on 295 degrees of freedom 
  (75 observations deleted due to missingness) 
Multiple R-squared: 0.001199,   Adjusted R-squared: -0.002187  
F-statistic: 0.354 on 1 and 295 DF,  p-value: 0.5523  
 
 
> summary(lm(NEVER.WORK~READ.PSY)) 
 
Call: 
lm(formula = NEVER.WORK ~ READ.PSY) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-1.3134 -1.2157 -0.2157  0.7354  4.6866  
 
Coefficients: 
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            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  1.97139    0.26803   7.355 1.91e-12 *** 
READ.PSY     0.04886    0.04877   1.002    0.317     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.257 on 294 degrees of freedom 
  (76 observations deleted due to missingness) 
Multiple R-squared: 0.003402,   Adjusted R-squared: 1.234e-05  
F-statistic: 1.004 on 1 and 294 DF,  p-value: 0.3173  
 
> summary(lm(IMPROVE.SKILLS~READ.PSY)) 
 
Call: 
lm(formula = IMPROVE.SKILLS ~ READ.PSY) 
 
Residuals: 
     Min       1Q   Median       3Q      Max  
-4.12592 -0.77504  0.04952  0.87408  2.75126  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  3.89786    0.27999  13.921  < 2e-16 *** 
READ.PSY     0.17544    0.05093   3.444 0.000657 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.303 on 291 degrees of freedom 
  (79 observations deleted due to missingness) 
Multiple R-squared: 0.03917,    Adjusted R-squared: 0.03587  
F-statistic: 11.86 on 1 and 291 DF,  p-value: 0.0006565  
 
> summary(lm(POS.DEVELOPMENT~READ.PSY)) 
 
Call: 
lm(formula = POS.DEVELOPMENT ~ READ.PSY) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-3.8352 -0.8151  0.2050  1.1949  2.2652  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  4.69469    0.32153  14.601   <2e-16 *** 
READ.PSY     0.02007    0.05853   0.343    0.732     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.509 on 289 degrees of freedom 
  (81 observations deleted due to missingness) 
Multiple R-squared: 0.0004067,  Adjusted R-squared: -0.003052  
F-statistic: 0.1176 on 1 and 289 DF,  p-value: 0.7319  

 
 
 
Interest in reading neuroscience and the attitude that respondents have toward the possible 
improvements with the application of neuroscience to economics and marketing. 
 
> summary(lm(COMP.UNDERSTAND~READ.NEURO)) 
 
Call: 
lm(formula = COMP.UNDERSTAND ~ READ.NEURO) 
 
Residuals: 
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    Min      1Q  Median      3Q     Max  
-3.7867 -0.7867  0.2905  1.2905  2.4064  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  4.51641    0.33260  13.579   <2e-16 *** 
READ.NEURO   0.03862    0.06087   0.634    0.526     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.603 on 297 degrees of freedom 
  (73 observations deleted due to missingness) 
Multiple R-squared: 0.001353,   Adjusted R-squared: -0.002009  
F-statistic: 0.4025 on 1 and 297 DF,  p-value: 0.5263  
 
> summary(lm(NEVER.WORK~READ.NEURO)) 
 
Call: 
lm(formula = NEVER.WORK ~ READ.NEURO) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-1.2538 -1.2043 -0.2208  0.7627  4.7627  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  2.13840    0.25854   8.271 4.56e-15 *** 
READ.NEURO   0.01648    0.04731   0.348    0.728     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.254 on 296 degrees of freedom 
  (74 observations deleted due to missingness) 
Multiple R-squared: 0.0004098,  Adjusted R-squared: -0.002967  
F-statistic: 0.1214 on 1 and 296 DF,  p-value: 0.7278  
 
> summary(lm(IMPROVE.SKILLS~READ.NEURO)) 
 
Call: 
lm(formula = IMPROVE.SKILLS ~ READ.NEURO) 
 
Residuals: 
      Min        1Q    Median        3Q       Max  
-4.223272 -0.784855 -0.004063  0.872770  2.872770  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  3.68881    0.26617  13.859  < 2e-16 *** 
READ.NEURO   0.21921    0.04889   4.483 1.06e-05 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.287 on 293 degrees of freedom 
  (77 observations deleted due to missingness) 
Multiple R-squared: 0.0642,     Adjusted R-squared: 0.06101  
F-statistic:  20.1 on 1 and 293 DF,  p-value: 1.055e-05  
 
> summary(lm(POS.DEVELOPMENT~READ.NEURO)) 
 
Call: 
lm(formula = POS.DEVELOPMENT ~ READ.NEURO) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-3.8782 -0.8128  0.1872  1.1872  2.2198  
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Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  4.89450    0.31093  15.741   <2e-16 *** 
READ.NEURO  -0.01633    0.05689  -0.287    0.774     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.505 on 291 degrees of freedom 
  (79 observations deleted due to missingness) 
Multiple R-squared: 0.0002832,  Adjusted R-squared: -0.003152  
F-statistic: 0.08243 on 1 and 291 DF,  p-value: 0.7742 

 
 
 
Interest in reading science and respondents’ ideas regarding the future development of the discipline. 
 
> summary(lm(USE.FUTURE~READ.SCIENCE)) 
 
Call: 
lm(formula = USE.FUTURE ~ READ.SCIENCE) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-3.5068 -1.0813  0.4932  0.9187  2.9187  
 
Coefficients: 
             Estimate Std. Error t value Pr(>|t|)     
(Intercept)   3.76219    0.29395  12.799   <2e-16 *** 
READ.SCIENCE  0.10637    0.05579   1.907   0.0575 .   
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.507 on 291 degrees of freedom 
  (79 observations deleted due to missingness) 
Multiple R-squared: 0.01234,    Adjusted R-squared: 0.008945  
F-statistic: 3.635 on 1 and 291 DF,  p-value: 0.05755  
 
> summary(lm(USE.MORE~READ.SCIENCE)) 
 
Call: 
lm(formula = USE.MORE ~ READ.SCIENCE) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-4.9900 -0.8185  0.1815  1.0100  2.0389  
 
Coefficients: 
             Estimate Std. Error t value Pr(>|t|)     
(Intercept)   4.78958    0.21792  21.979  < 2e-16 *** 
READ.SCIENCE  0.17149    0.04129   4.154 4.31e-05 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.117 on 289 degrees of freedom 
  (81 observations deleted due to missingness) 
Multiple R-squared: 0.05633,    Adjusted R-squared: 0.05307  
F-statistic: 17.25 on 1 and 289 DF,  p-value: 4.313e-05 
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Interest in reading psychology and respondents’ ideas regarding the future development of the 
discipline. 
 
> summary(lm(USE.FUTURE~READ.PSY)) 
 
Call: 
lm(formula = USE.FUTURE ~ READ.PSY) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-3.5583 -0.9300  0.3841  0.9129  3.2270  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  3.45883    0.31624  10.937  < 2e-16 *** 
READ.PSY     0.15707    0.05768   2.723  0.00685 **  
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.489 on 294 degrees of freedom 
  (76 observations deleted due to missingness) 
Multiple R-squared: 0.02461,    Adjusted R-squared: 0.02129  
F-statistic: 7.417 on 1 and 294 DF,  p-value: 0.006848  
 
> summary(lm(USE.MORE~READ.PSY)) 
 
Call: 
lm(formula = USE.MORE ~ READ.PSY) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-4.9654 -0.7843  0.2157  1.0346  1.9402  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  4.69764    0.23517  19.976  < 2e-16 *** 
READ.PSY     0.18111    0.04286   4.226 3.19e-05 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.108 on 292 degrees of freedom 
  (78 observations deleted due to missingness) 
Multiple R-squared: 0.05762,    Adjusted R-squared: 0.0544  
F-statistic: 17.85 on 1 and 292 DF,  p-value: 3.191e-05  

 
 
 
Interest in reading neuroscience and respondents’ ideas regarding the future development of the 
discipline. 
 
> summary(lm(USE.FUTURE~READ.NEURO)) 
 
Call: 
lm(formula = USE.FUTURE ~ READ.NEURO) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-3.5978 -0.9047  0.4022  0.9220  3.2686  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  3.38486    0.30579  11.069  < 2e-16 *** 
READ.NEURO   0.17328    0.05606   3.091  0.00218 **  
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--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.485 on 296 degrees of freedom 
  (74 observations deleted due to missingness) 
Multiple R-squared: 0.03127,    Adjusted R-squared: 0.028  
F-statistic: 9.555 on 1 and 296 DF,  p-value: 0.002184  
 
> summary(lm(USE.MORE~READ.NEURO)) 
 
Call: 
lm(formula = USE.MORE ~ READ.NEURO) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-3.5487 -0.8590  0.1410  0.8789  2.1893  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  4.28658    0.22005  19.480  < 2e-16 *** 
READ.NEURO   0.26208    0.04042   6.484 3.78e-10 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.067 on 294 degrees of freedom 
  (76 observations deleted due to missingness) 
Multiple R-squared: 0.1251,     Adjusted R-squared: 0.1221  
F-statistic: 42.04 on 1 and 294 DF,  p-value: 3.778e-10 

 
 
 
Interest in reading science and the skepticism and fear toward the discipline. 
 
> summary(lm(SCEPTICAL~READ.SCIENCE)) 
 
Call: 
lm(formula = SCEPTICAL ~ READ.SCIENCE) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-3.6848 -0.6815  0.3185  1.3174  2.3217  
 
Coefficients: 
              Estimate Std. Error t value Pr(>|t|)     
(Intercept)   4.685945   0.267542  17.515   <2e-16 *** 
READ.SCIENCE -0.001099   0.050688  -0.022    0.983     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.371 on 289 degrees of freedom 
  (81 observations deleted due to missingness) 
Multiple R-squared: 1.627e-06,  Adjusted R-squared: -0.003459  
F-statistic: 0.0004701 on 1 and 289 DF,  p-value: 0.9827  
 
> summary(lm(MISUSE~READ.SCIENCE)) 
 
Call: 
lm(formula = MISUSE ~ READ.SCIENCE) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-4.6073 -0.9552  0.2621  1.3927  2.4795  
 
Coefficients: 
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             Estimate Std. Error t value Pr(>|t|)     
(Intercept)   4.08582    0.30163  13.546  < 2e-16 *** 
READ.SCIENCE  0.21735    0.05718   3.801 0.000176 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.544 on 288 degrees of freedom 
  (82 observations deleted due to missingness) 
Multiple R-squared: 0.04777,    Adjusted R-squared: 0.04446  
F-statistic: 14.45 on 1 and 288 DF,  p-value: 0.0001759  
 
 
> summary(lm(UNETHICAL~READ.SCIENCE)) 
 
Call: 
lm(formula = UNETHICAL ~ READ.SCIENCE) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-2.1792 -1.0244 -0.1792  1.0272  4.0272  
 
Coefficients: 
             Estimate Std. Error t value Pr(>|t|)     
(Intercept)   2.45667    0.29143   8.430 1.66e-15 *** 
READ.SCIENCE  0.10322    0.05526   1.868   0.0628 .   
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.492 on 289 degrees of freedom 
  (81 observations deleted due to missingness) 
Multiple R-squared: 0.01193,    Adjusted R-squared: 0.00851  
F-statistic: 3.489 on 1 and 289 DF,  p-value: 0.06279  
 
> summary(lm(BETTER.CHOICES~READ.SCIENCE)) 
 
Call: 
lm(formula = BETTER.CHOICES ~ READ.SCIENCE) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-2.8022 -1.4040  0.1978  1.1978  3.5960  
 
Coefficients: 
             Estimate Std. Error t value Pr(>|t|)     
(Intercept)    2.8731     0.3119   9.213   <2e-16 *** 
READ.SCIENCE   0.1327     0.0590   2.250   0.0252 *   
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.595 on 291 degrees of freedom 
  (79 observations deleted due to missingness) 
Multiple R-squared: 0.01709,    Adjusted R-squared: 0.01372  
F-statistic: 5.061 on 1 and 291 DF,  p-value: 0.02522 

 
 
 
Interest in reading psychology and the skepticism and fear toward the discipline. 
 
> summary(lm(SCEPTICAL~READ.PSY)) 
 
Call: 
lm(formula = SCEPTICAL ~ READ.PSY) 
 
Residuals: 
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    Min      1Q  Median      3Q     Max  
-3.6837 -0.6742  0.3235  1.3235  2.3306  
 
Coefficients: 
             Estimate Std. Error t value Pr(>|t|)     
(Intercept)  4.686093   0.292477  16.022   <2e-16 *** 
READ.PSY    -0.002388   0.053242  -0.045    0.964     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.366 on 292 degrees of freedom 
  (78 observations deleted due to missingness) 
Multiple R-squared: 6.89e-06,   Adjusted R-squared: -0.003418  
F-statistic: 0.002012 on 1 and 292 DF,  p-value: 0.9643  
 
> summary(lm(MISUSE~READ.PSY)) 
 
Call: 
lm(formula = MISUSE ~ READ.PSY) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-4.6511 -0.8548  0.3489  1.3489  2.6760  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  3.79317    0.32523  11.663  < 2e-16 *** 
READ.PSY     0.26542    0.05923   4.481 1.07e-05 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.53 on 291 degrees of freedom 
  (79 observations deleted due to missingness) 
Multiple R-squared: 0.06456,    Adjusted R-squared: 0.06134  
F-statistic: 20.08 on 1 and 291 DF,  p-value: 1.067e-05  
 
> summary(lm(UNETHICAL~READ.PSY)) 
 
Call: 
lm(formula = UNETHICAL ~ READ.PSY) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-2.1676 -1.0433 -0.1676  0.9567  4.3296  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  2.29743    0.31806   7.223 4.43e-12 *** 
READ.PSY     0.12431    0.05805   2.142   0.0331 *   
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.498 on 292 degrees of freedom 
  (78 observations deleted due to missingness) 
Multiple R-squared: 0.01546,    Adjusted R-squared: 0.01209  
F-statistic: 4.586 on 1 and 292 DF,  p-value: 0.03306  
 
 
> summary(lm(BETTER.CHOICES~READ.PSY)) 
 
Call: 
lm(formula = BETTER.CHOICES ~ READ.PSY) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
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-2.8722 -1.2724  0.1278  1.1278  3.5277  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  2.47274    0.33301   7.426 1.22e-12 *** 
READ.PSY     0.19992    0.06073   3.292  0.00112 **  
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.568 on 294 degrees of freedom 
  (76 observations deleted due to missingness) 
Multiple R-squared: 0.03554,    Adjusted R-squared: 0.03226  
F-statistic: 10.84 on 1 and 294 DF,  p-value: 0.001117 

 
 
 
Interest in reading neuroscience and the skepticism and fear toward the discipline. 
 
> summary(lm(SCEPTICAL~READ.NEURO)) 
 
Call: 
lm(formula = SCEPTICAL ~ READ.NEURO) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-3.7068 -0.6823  0.3177  1.3177  2.3422  
 
Coefficients: 
             Estimate Std. Error t value Pr(>|t|)     
(Intercept)  4.714980   0.281006  16.779   <2e-16 *** 
READ.NEURO  -0.008162   0.051549  -0.158    0.874     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.364 on 294 degrees of freedom 
  (76 observations deleted due to missingness) 
Multiple R-squared: 8.526e-05,  Adjusted R-squared: -0.003316  
F-statistic: 0.02507 on 1 and 294 DF,  p-value: 0.8743  
 
> summary(lm(MISUSE~READ.NEURO)) 
 
Call: 
lm(formula = MISUSE ~ READ.NEURO) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-4.6122 -1.1320  0.1080  1.3878  2.8283  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  3.93160    0.31710  12.399  < 2e-16 *** 
READ.NEURO   0.24009    0.05804   4.136 4.62e-05 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.538 on 293 degrees of freedom 
  (77 observations deleted due to missingness) 
Multiple R-squared: 0.05517,    Adjusted R-squared: 0.05195  
F-statistic: 17.11 on 1 and 293 DF,  p-value: 4.616e-05  
 
> summary(lm(UNETHICAL~READ.NEURO)) 
 
Call: 
lm(formula = UNETHICAL ~ READ.NEURO) 
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Residuals: 
    Min      1Q  Median      3Q     Max  
-2.0892 -1.0083 -0.0892  0.9917  4.2345  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  2.52275    0.30828   8.183 8.45e-15 *** 
READ.NEURO   0.08092    0.05655   1.431    0.154     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.497 on 294 degrees of freedom 
  (76 observations deleted due to missingness) 
Multiple R-squared: 0.006916,   Adjusted R-squared: 0.003538  
F-statistic: 2.047 on 1 and 294 DF,  p-value: 0.1535  
 
> summary(lm(BETTER.CHOICES~READ.NEURO)) 
 
Call: 
lm(formula = BETTER.CHOICES ~ READ.NEURO) 
 
Residuals: 
     Min       1Q   Median       3Q      Max  
-2.91292 -1.28075  0.08708  1.08708  3.50852  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  2.43786    0.32356   7.535 5.99e-13 *** 
READ.NEURO   0.21072    0.05935   3.551 0.000447 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.571 on 296 degrees of freedom 
  (74 observations deleted due to missingness) 
Multiple R-squared: 0.04085,    Adjusted R-squared: 0.03761  
F-statistic: 12.61 on 1 and 296 DF,  p-value: 0.000447 
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Linear Regression Model Third Hypothesis 
 

Level of education and the respondents’ perception about the actual usage of neuroscience. 
 
> summary(lm(COMP.USE~EDUCATION)) 
 
Call: 
lm(formula = COMP.USE ~ EDUCATION) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-3.7745 -1.0025  0.2255  1.2255  2.6815  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)   4.0905     0.4269   9.583   <2e-16 *** 
EDUCATION     0.2280     0.1188   1.919    0.056 .   
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.607 on 298 degrees of freedom 
  (72 observations deleted due to missingness) 
Multiple R-squared: 0.0122,     Adjusted R-squared: 0.00889  
F-statistic: 3.682 on 1 and 298 DF,  p-value: 0.05596  
 
> summary(lm(USE.ECO~EDUCATION)) 
 
Call: 
lm(formula = USE.ECO ~ EDUCATION) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-4.3027 -1.0730  0.1327  1.2093  3.4390  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)   3.1255     0.4218   7.410 1.31e-12 *** 
EDUCATION     0.4354     0.1177   3.698 0.000258 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.619 on 298 degrees of freedom 
  (72 observations deleted due to missingness) 
Multiple R-squared: 0.04389,    Adjusted R-squared: 0.04068  
F-statistic: 13.68 on 1 and 298 DF,  p-value: 0.0002583  
 
> summary(lm(USE.MARK~EDUCATION)) 
 
Call: 
lm(formula = USE.MARK ~ EDUCATION) 
 
Residuals: 
     Min       1Q   Median       3Q      Max  
-4.42315 -1.09901 -0.09901  1.23202  2.54925  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)   4.1266     0.3858  10.698  < 2e-16 *** 
EDUCATION     0.3241     0.1076   3.013  0.00281 **  
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
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Residual standard error: 1.479 on 298 degrees of freedom 
  (72 observations deleted due to missingness) 
Multiple R-squared: 0.02956,    Adjusted R-squared: 0.0263  
F-statistic: 9.077 on 1 and 298 DF,  p-value: 0.00281 

 
 
Level of education and the attitude that respondents have toward the possible improvements with the 
application of neuroscience to economics and marketing. 
 
> summary(lm(COMP.UNDERSTAND~EDUCATION)) 
 
Call: 
lm(formula = COMP.UNDERSTAND ~ EDUCATION) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-3.8866 -0.7733  0.2267  1.2267  2.4532  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)   5.1131     0.4263  11.994   <2e-16 *** 
EDUCATION    -0.1133     0.1189  -0.953    0.342     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.6 on 298 degrees of freedom 
  (72 observations deleted due to missingness) 
Multiple R-squared: 0.003035,   Adjusted R-squared: -0.0003101  
F-statistic: 0.9073 on 1 and 298 DF,  p-value: 0.3416  
 
> summary(lm(NEVER.WORK~EDUCATION)) 
 
Call: 
lm(formula = NEVER.WORK ~ EDUCATION) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-1.3854 -1.1794 -0.1794  0.7176  4.9235  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  1.87048    0.33431   5.595 5.01e-08 *** 
EDUCATION    0.10299    0.09329   1.104    0.270     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.254 on 297 degrees of freedom 
  (73 observations deleted due to missingness) 
Multiple R-squared: 0.004087,   Adjusted R-squared: 0.0007339  
F-statistic: 1.219 on 1 and 297 DF,  p-value: 0.2705  
 
> summary(lm(IMPROVE.SKILLS~EDUCATION)) 
 
Call: 
lm(formula = IMPROVE.SKILLS ~ EDUCATION) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-3.8657 -0.8426  0.1574  1.1574  2.2269  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  4.74994    0.35560  13.358   <2e-16 *** 
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EDUCATION    0.02316    0.09908   0.234    0.815     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.329 on 294 degrees of freedom 
  (76 observations deleted due to missingness) 
Multiple R-squared: 0.0001858,  Adjusted R-squared: -0.003215  
F-statistic: 0.05465 on 1 and 294 DF,  p-value: 0.8153  
 
> summary(lm(POS.DEVELOPMENT~EDUCATION)) 
 
Call: 
lm(formula = POS.DEVELOPMENT ~ EDUCATION) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-3.9370 -0.8495  0.1942  1.1505  2.4128  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  4.49981    0.40236   11.18   <2e-16 *** 
EDUCATION    0.08743    0.11209    0.78    0.436     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.502 on 292 degrees of freedom 
  (78 observations deleted due to missingness) 
Multiple R-squared: 0.002079,   Adjusted R-squared: -0.001338  
F-statistic: 0.6084 on 1 and 292 DF,  p-value: 0.436 

 
 
 
Level of education and respondents’ ideas regarding the future development of the discipline. 
 
> summary(lm(USE.FUTURE~EDUCATION)) 
 
Call: 
lm(formula = USE.FUTURE ~ EDUCATION) 
 
Residuals: 
     Min       1Q   Median       3Q      Max  
-3.40845 -1.17736  0.05374  0.82264  3.05374  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)   5.1017     0.3976  12.833   <2e-16 *** 
EDUCATION    -0.2311     0.1106  -2.089   0.0375 *   
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.495 on 297 degrees of freedom 
  (73 observations deleted due to missingness) 
Multiple R-squared: 0.01449,    Adjusted R-squared: 0.01117  
F-statistic: 4.365 on 1 and 297 DF,  p-value: 0.03753  
 
> summary(lm(USE.MORE~EDUCATION)) 
 
Call: 
lm(formula = USE.MORE ~ EDUCATION) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-4.6749 -0.6749  0.3251  1.2887  1.3978  
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Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  5.78409    0.30625  18.887   <2e-16 *** 
EDUCATION   -0.03638    0.08532  -0.426     0.67     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.139 on 295 degrees of freedom 
  (75 observations deleted due to missingness) 
Multiple R-squared: 0.0006161,  Adjusted R-squared: -0.002772  
F-statistic: 0.1819 on 1 and 295 DF,  p-value: 0.6701  

 
 
 
Level of education and the scepticism and fear toward the discipline. 
 
> summary(lm(SCEPTICAL~EDUCATION)) 
 
Call: 
lm(formula = SCEPTICAL ~ EDUCATION) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-3.9366 -0.7609  0.2391  1.2391  2.5904  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)   5.2879     0.3618   14.62   <2e-16 *** 
EDUCATION    -0.1757     0.1009   -1.74   0.0828 .   
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.355 on 295 degrees of freedom 
  (75 observations deleted due to missingness) 
Multiple R-squared: 0.01016,    Adjusted R-squared: 0.006807  
F-statistic: 3.029 on 1 and 295 DF,  p-value: 0.08285  
 
> summary(lm(MISUSE~EDUCATION)) 
 
Call: 
lm(formula = MISUSE ~ EDUCATION) 
 
Residuals: 
    Min      1Q  Median      3Q     Max  
-4.2903 -1.1543 -0.1543  1.7097  1.9818  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  4.95014    0.42351  11.688   <2e-16 *** 
EDUCATION    0.06804    0.11767   0.578    0.564     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.579 on 294 degrees of freedom 
  (76 observations deleted due to missingness) 
Multiple R-squared: 0.001136,   Adjusted R-squared: -0.002262  
F-statistic: 0.3343 on 1 and 294 DF,  p-value: 0.5636  
 
> summary(lm(UNETHICAL~EDUCATION)) 
 
Call: 
lm(formula = UNETHICAL ~ EDUCATION) 
 
Residuals: 
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     Min       1Q   Median       3Q      Max  
-1.98029 -0.95836  0.04164  1.04164  4.05260  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)  2.99126    0.40187   7.443 1.08e-12 *** 
EDUCATION   -0.01096    0.11203  -0.098    0.922     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.504 on 295 degrees of freedom 
  (75 observations deleted due to missingness) 
Multiple R-squared: 3.247e-05,  Adjusted R-squared: -0.003357  
F-statistic: 0.00958 on 1 and 295 DF,  p-value: 0.9221  
 
> summary(lm(BETTER.CHOICES~EDUCATION)) 
 
Call: 
lm(formula = BETTER.CHOICES ~ EDUCATION) 
 
Residuals: 
   Min     1Q Median     3Q    Max  
-2.754 -1.462  0.392  1.246  3.831  
 
Coefficients: 
            Estimate Std. Error t value Pr(>|t|)     
(Intercept)   3.0229     0.4247   7.118 8.27e-12 *** 
EDUCATION     0.1463     0.1184   1.236    0.218     
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 1.6 on 297 degrees of freedom 
  (73 observations deleted due to missingness) 
Multiple R-squared: 0.005116,   Adjusted R-squared: 0.001766  
F-statistic: 1.527 on 1 and 297 DF,  p-value: 0.2175 

 


