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Is the use of psychological and neuroscientific methods for neuromarketing research always aligned with the principles of ethical research practice? Some neuromarketing endeavours have passed from informing consumers about available options, to helping to market as many products to consumers as possible. Needs are being engineered, using knowledge about the human brain to increase consumption further, regardless of individual, societal and environmental needs and capacities. In principle, the ground ethical principle of any scientist is to further individual, societal and environmental health and well-being with their work. If their findings can be used for the opposite, this must be part of the scientist’s considerations before engaging in such research and to make sure that the risks for misuse are minimised. Against this backdrop, we provide a series of real-life examples and a non-exhaustive literature review, to discuss in what way some practices in the neuromarketing domain may violate the Helsinki Declaration of Experimentation with Human Subjects. This declaration was set out to regulate biomedical research, but has since its inception been applied internationally also to behavioural and social research. We illustrate, point by point, how these ground ethical principles should be applied also to the neuromarketing domain. Indisputably, the growth in consumption is required due to current prevalent economical models. Thus, in the final part of the paper, we discuss how alternative models may be promotable to a larger public, aided by more ethical marketing endeavours, based on neuroscientific discoveries about the human brain. We propose this as a philosophical question, a point of discussion for the future, to make neuromarketing as a discipline, fit for the future, respecting the ethical implications of this research.
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INTRODUCTION

“You can probably make them do anything for you: Sell people things they don’t need; make women who don’t know you fall in love with you.”

– Vance Packard, The Hidden Persuaders (1957)

Consumer neuroscience is a young discipline. Concepts and methods from cognitive neuroscience are applied to research questions in the field of marketing. The aim is to develop a better understanding of consumer preferences and consumer behaviour. This endeavour has obvious potential benefits for individuals, businesses, society, and the environment. However, this marriage of science and the marketing industry is not (yet) a success story at all, due to the ethical implications of such research (Fisher et al., 2010; Stanton et al., 2017; Cherubino et al., 2019).

Our paper is specifically concerned with examples of misuse of methods and unethical research in the domain of consumer neuroscience. We are academics from other domains of research than neuromarketing. Therefore, our view should be understood as an outsider’s view on a domain of research that is still in the process of becoming, and where ethical concerns are still pending resolution which should be a concern for any researcher, outsider or not.

For the scope of this article, we will define neuromarketers as (neuro)scientists working in marketing departments in industry, or (neuro)scientists collaborating with industry partners on (neuro-) marketing questions from within a university (i.e., individuals with university education in psychology and/or cognitive neuroscience, working with businesses on marketing endeavours). Neuroscientists researching consumer choices without directly working with industry might also find our perspective useful. This article may also provide insights for classical marketers that seek to enhance their company’s marketing strategies with neuromarketing techniques, producers of ads, artists working in the marketing business, stakeholders in politics and policy-makers, and finally, for individuals/consumers of the societies of the future who seek information about the neurocognitive processes at play in our brains when we’re targetted by marketing strategies.

Within any academic and management field there is the possibility of unethical behaviour and conflicts of interest. The issues we flag in this article do not apply solely to the field of neuromarketing. Commendable initiatives like the International Neuroethics Society are concerned with such issues specifically within the realm of neuroscience. For the realm of neuromarketing, the Neuromarketing Science and Business Association (NMSBA) has provided a Code of Ethics, that members can sign up to voluntarily. These provide a useful starting point.

As in any field of research with human subjects, the neuromarketer has the responsibility to choose an ethical and sustainable research behaviour while still pursuing the strategic demands of stakeholders. If, on the contrary, no ethical code of conduct is observed, this is particularly problematic, as researchers are often based at universities, using publicly funded research facilities for their work with clients from the industry. In the words of Stanton et al. (2017):

“Commercial Alert, a consumer advocacy group, sent a letter to the president of Emory University in 2003 alleging that neuromarketing is a significant risk to consumers and that Emory University should immediately halt all study of neuromarketing (Grey et al., 2003). In the letter, signed by academics and leaders of non-profit consumer advocacy groups, the authors state, Emory’s quest for a “buy button” in the human skull is an egregious violation of the very reason that a university exists. It also likely violates the principles of the Belmont Report, which sets out guidelines for research on human subjects in the United States. They go on to note, the real risk of neuromarketing research is to the people—including children—who are the real targets of this research. Already, marketing is deeply implicated in a host of pathologies. The nation is in the midst of an epidemic of marketing-related diseases.”

Commercial Alert is an anti-advertising group that campaigns against many forms of marketing, not just against using neuroscientific methods in marketing endeavours. When Commercial Alert criticised neuromarketing at the beginning of the ’00, calls from promoters of neuromarketing were fast to dismiss potential dangers of neuromarketing to the individual. For example, Dr. Steven Quartz (a neuroscientist at the California Institute of Technology in Pasadena, California) was quoted for having said that such comments represented “gross misunderstandings and distortions of both the power of brain imaging technology and its use in marketing” (Blakeslee, 2004). Science has moved fast since then. While examples of misuse of neuroscientific methods for marketing purposes continue to be revealed, of course, it should be said that much of this research is conducted with adequate use of neuroscientific methods that help companies understand their consumers better.

US Department of Health and Human Services (1979) (mentioned in the quote from Stanton et al., 2017), along with several other codes of ethical research conduct (for an overview, e.g., Iphofen, 2009), all set out key ethical principles for any research endeavour involving human subjects. We will revise some of these proposed ethical principles in what follows in relation to neuromarketing.

For example, the Helsinki Declaration of Experimentation with Human Subjects (World Medical Association, 1964) sets out the ethical principles that regulate medical research. These principles are based in the The Universal Declaration of Human Rights (1948). Many international universities and research institutions that work in experimental psychology, cognitive neuroscience and data science (i.e., institutions where neuromarketers may work or may collaborate with) also adhere to these same principles. The European Commission (EURAXESS) (2000) holds that:

“Research participants’ rights are anchored in fundamental human rights and the fundamental ethical principles that govern all scientific research. […] Additional central policies and widely accepted declarations that codify principles of research ethics and ethical treatment of research participants include the Nuremberg Code, the Helsinki Declaration, and the Belmont Report. Although these codes originate in the biomedical field, they encompass the central principles that apply to all human research.” (European Commission, 2018; pp. 4–5).

In what follows, by means of a non-exhaustive review of available literature in the field, together with real life examples, we illustrate how principles set out in these codes may be relevant in the context of neuromarketing. Neuromarketers must make a personal choice and bear their share of responsibility in what products they chose to help to promote, and how they do it. There is accumulating evidence that some advertising efforts, assisted by neuromarketing research, can have detrimental effects on the health of individuals, societies and the environment, potentially making more regulatory efforts necessary in the future.

Before we proceed review the ethical principles, some definitions of the object of study and a brief historical overview are in order.


Marketing and Neuromarketing: Definitions and History

Marketing is the activity that seeks to shape and increase the sales of a product. In so doing, it seeks to create value for costumers and to capture value for the firm (Kotler and Keller, 2015). In marketing practice, there are four downstream tactics of marketing, or sub-domains of activities. Businesses develop marketing strategies for each of these four domains to ensure to market the right product to the right person, at the right price, in the right place, and at the right time (Cim, 2005). Detailed definitions from the perspective of the marketing discipline (both from the perspective of the academic study of marketing and of that of the marketplace practice of marketing) lie outside the scope of this paper. For such definitions, we recommend the work by Dolan (2019) and by Kotler and Keller (2015). We here provide short outsider insights before coming to the core of our objective with this paper, the ethical implications of some neuromarketing research.

Empirical research into people’s purchasing behaviour gained momentum in the beginning of the 20th century with Edward Bernays and Ernest Dichter (Bernays, 1928/1955/2004; Dichter, 1960/2012/2017; Papakonstantinou, 2019). Ever since, the aim of marketing research has been to shape sales through all four aforementioned domains. Today, neuromarketing methods are employed to target exactly the same four domains of sales-shaping (Dooley, 2011). See Table 1 for these four domains.


TABLE 1. The four Ps of marketing: product, price, place, and promotion (Kotler, 2003).
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Neuromarketing endeavours seek information and insights beyond those obtained by traditional techniques such as surveys, focus groups, and ethnography (Yoon et al., 2012; Plassmann and Weber, 2015), to improve the accuracy of predictions of consumer preferences and behaviour when combined with traditional techniques (Venkatraman et al., 2012; Smidts et al., 2014; Boksem and Smidts, 2015). In the next three sections, we will give a brief overview of the history of marketing endeavours and how they are shaping both present and future endeavours. We specifically focus on information about the advertising strategy, the 4th P (persuasion and communication), since reviewing all four Ps in detail would go beyond the scope of this paper.



Neuromarketing Past

Although only gaining momentum in the past couple of decades, neuromarketing has its roots in the beginnings of marketing as a discipline. The presumed ethically problematic issues (that we will discuss in this article), arise from a shift that has happened in mainstream marketing objectives:


•From: “informing people about available options”



(informative and complementary marketing) …


•To: “make people buy more than what they need to boost income”



(persuasive marketing).


Where Marketing Came From

During the industrial revolution, marketing was an effort aimed at how to produce and distribute goods at the lowest possible cost and to inform people about available options. In the 20th century, the focus shifted because the market was increasingly more crowded by several producers offering similar products. Marketing became an effort aimed at persuading people that the goods of one producer were better than those of another. Today, the markets are saturated, and companies compete for customers like never before. Their effort is now to understand costumers’ potential needs and to persuade customers to purchase products to fulfil these needs.



Examples of “Helping Consumers Get What They ‘Need’ “

Edward Bernays, a cousin of Sigmund Freund revolutionised this field. Based on the principles of psychoanalysis, Bernays presented a new vision to companies: Consumers’ minds work according to unspoken (and even unconscious) feelings and desires “that you cannot ask them about in an interview.” Hence, the science of “unlocking the consumer’s unconscious mind” was born (Bernays, 1928/1955/2004).

One first landmark example of the techniques used for persuasion was the “Torches of Freedom.” Edwards Bernays was hired by a tobacco company to do something about the “problem” that women were not smoking (which caused the tobacco industry to “lose out” on possible revenues). This was in the 1920s, and it was considered shameful for women to smoke in public. However, overhearing conversations of potential cigarette consumers, he understood that feminists associated (at the time) smoking with freedom, and that, for them, the cigarettes were “torches of freedom.” Bernays informed newspapers that during the Easter parade of that year, a group of remarkable women would light “Torches of Freedom.” To capture this event, a large number of reporters attended the occasion and captured on camera how a group of very fashionable ladies lit their cigarettes in unison. This marked a new trend: “the modern independent woman, …smokes” – wonderful PR for the cigarette: “If you smoke, you’re a free woman.” The press photographs went “viral” in terms of then, and from then on, cigarette sales increased, and, although causality is always difficult to establish in a real life context, it should be noted that also the prevalence for lung-cancer in women increased (Grannis, 2017).

Similar manipulations of social norms and health behaviour were performed to boost the sales of a company by Ernest Dichter in the 1950s, when instant foods started to appear on the markets. Ernest Dichter was another psychoanalyst, and he invented the “focus groups” based on the free association group sessions of psychoanalysis (Dichter, 1960/2012/2017). Eves-dropping of the target groups as they tried out new products, he understood their joys and concerns alike, and also their dilemmas. This was how a simple egg made the sales of the brand Betty Crocher Foods skyrocket. In theory, housewives really wanted to ease their domestic tasks, so instant products were attractive for them. However, sales didn’t mirror this desire. Why? During focus groups, Dichter realised that, in practice, the housewives felt guilty for making their life easier by using instant products when cooking for their husbands. Although it wasn’t necessary, Dichter proposed the manufacturer make it compulsory to add a fresh egg to the mixture, to return some agency of the processes to the housewives’ hands, and to give them “a sense of participation” and it did the trick: sales increased dramatically. Apparently, having to add an egg to the mixture (even if that egg could, technically, have been part of the instant product already in the package) relieved the housewives of their guilt of using instant products. Sales of instant foods increased. Direct links between instant foods and obesity are still under investigation, however, based on first data, a link between high consumption of processed foods (including instant foods) and obesity is likely (Poti et al., 2017; Askari et al., 2020).



Is “Defence Breaking” Ethical?

Let us start by considering these two historical examples through the lens of the topic of this article: ethical research practices. Throughout the 20th century, experimental psychology and other behavioural/social sciences have seen dreadful examples of research misconduct that were only possible because no ethical codes were yet in place to regulate these endeavours. For example, the obedience experiments of Stanley Milgram or the Stanford Prison Experiments all had detrimental effects on research participants’ mental and physical health after their participation in these. Such examples raised awareness and highlighted the need to formulate and adhere to ethical research principles to safeguard research participants, not only in medical but also in behavioural research.

In both examples from Section “Examples of “Helping Consumers Get What They ‘Need’ “” above, the social emotions shame and guilt (Tangney et al., 2007) were “hindering” people from purchasing the manufacturers’ product (e.g., cigarettes, instant foods), and the marketing process used in both cases, removed peoples’ personal defences, “helping” people to smoke and to buy instant food products. From an ethical research practices point of view, let us consider two points:

First, ever since Aristotle, emotions like shame and guilt have been mentioned as important regulators of our social behaviours within society. Modern research from psychology and affective neuroscience has illustrated how the emotions of shame and guilt are evoked when we don’t act according to personal and societal values or rules. They are, thus, important regulators of our behaviour, also referred to as moral and aesthetic emotions (Tangney et al., 2007; Dempsey, 2017; Menninghaus et al., 2019). It may, therefore, be necessary to evaluate whether it is ethical to break down such natural “defences” of human cognition, effectively deceiving individuals into acting in discordance with their own values.

Second, considering what we know about human psychological and physical health today, neither cigarettes nor instant foods are healthy. In the beginnings of marketing as a discipline, there was little knowledge available about how smoking destroys the lungs, and about how the human brain reacts to addictive substances, and how habits and cravings develop in the brain. In the past, it was still not empirically established, how these processes stirred by marketing endeavours, boosting a business, could lead to wide-ranging negative effects for individuals’ mental and physical health, for societies, e.g., due to increasing costs to health systems; exploitation of the workforce, and for the environment, e.g., due to pollution or non-sustainable use of resources.

Today, evidence with regards to such detrimental effects is accumulating. Therefore, and importantly in this piece, research that contributes to such “defence breaking” wouldn’t be in accordance with ethical research practice as it is understood today.




Neuromarketing Present

Current neuromarketing endeavours are based on the assumption that what one craves is also actually what one needs. This assumption is not aligned with current knowledge from affective neuroscience and psychology. Over-availability of opportunities for hedonism can corrupt our mental health and the choices we make in our life (Christensen, 2017).

In this section, we will review some ethical implications of present-day food and drink advertisement for sugary-products. Such advertisement can be one of the factors contributing to leading large segments of society into obesity-related health problems and is, therefore, an ethically-relevant issue.

The current situation is the following: Our urban visual and auditory environment is crowded with cues related to our basic and secondary needs (food, drink, sex, shelter, safety, status, etc; Maslow, 1954). Such cues remind us of hedonic experiences and, make us crave products that may give us these hedonic experiences. Thus, without any education about how our brain reacts to such cues, these can be detrimental for individual, societal and environmental health. Official health education about “pleasure” does not currently exist, nor do advertisements include disclaimers that inform consumers of these processes. Ethical research practice in neuromarketing for food advertisement must, therefore, include considerations about the possible consequences of manipulations of the human reward system can lead to detrimental effects for the individual, society and the environment.

In what follows we attempt to outline the fine line between ethical and unethical experiments in the neuromarketing realm by means of The Orange Bubble Juice Ad Dilemma. The objective of this exaggerated and provocative example is to raise awareness of potential ethically relevant issues in neuromarketing. Box 1 and Figure 1 set out The Orange Bubble Juice Ad Dilemma.


BOX 1. Figure 1. Example.

As a hypothetical dilemma that a neuromarketer may find themselves in, consider the following collaboration between marketers and neuroscientists for a new type of sparkling orange juice for children, The Orange Bubble Juice. Neuromarketing and experimental psychologists are invited as collaborators from a university to help to market this new juice in the following way, acting on all four domains of marketing outlined in Section “Marketing and Neuromarketing: Some Definitions and History”).

For the product design strategy, the neuromarketers proceed to design two types of experiments. Experiment 1 aims to determine which chemical composition of the juice pleases children the most. For instance, from research with other drinks, it is known that high levels of sugar are very pleasing due to the reward-related activations that sugar causes in the brain, and therefore induces the person to seek to drink more of the substance (and thus, boost sales). However, through negative taste bud-brain feedback loops, the brain will usually send signals to the gut that makes us feel satiated when unhealthy levels of sugar are reached. This stops the person from drinking more, which would be “unfortunate” for sales (i.e., sales would decrease). Let us assume that previous experiments have shown that adding the right amount of CO2 (bubbles) will numb the taste buds and facilitate ingestion of sugar, also beyond healthy levels. Experiment 1 will thus find the right ratio of sugar/bubbles (Di Salle et al., 2013; Sternini, 2013). Experiment 2 builds on the research that has shown that the artificial combination of a high number of different flavours that don’t exist in nature, induces strong hedonic feelings due to strong activation of the reward system of the brain. Thus, experiment 2 seeks to determine the right mix of artificial flavours that would make the Orange Bubble Juice irresistible (Flood-Obbagy and Rolls, 2009; Endrizzi et al., 2019).

For the pricing strategy, the neuromarketers help to find the right number combination that causes a perceptual bias in the consumer (e.g., 1.99€ instead of 2€; Sands and Sands, 2012), or deciding how to overcrowd the price tag with multiple items making it difficult to distinguish the real price of each piece (Dooley, 2011). Besides, there are additional cognitive biases in the economic domain that can be used to design the pricing strategy, such as the “today only, two for the price of one” -strategy.

For the placement strategy, research about overstimulation of the senses and ego depletion might illuminate the best placement option for the product. If we place the Orange Bubble Juice, for instance, close to the cashier, and the packaging design has been successful, children are likely to see the product while waiting with their parents at the cashier. This placement strategy might cause some temper tantrums and uncomfortable moments for the others in the queue. However, it is a useful strategy to increase sales because parents often succumb to the shameful feelings caused by the temper tantrum of their child: They buy the product just to avoid the uncomfortable situation. Several research papers analyse the behaviour of children in supermarkets and discuss it as a health-problem. For the purposes of boosting the sales of the Orange Bubble Juice, this confirms that the parents of the children in the target group are likely to succumb to the tantrum, as in e.g., O’Dougherty et al. (2006); Maubach et al. (2009), Carnell et al. (2011); Henry and Borzekowski (2011), Lesser et al. (2012); Swinburn et al. (2013), Winston et al. (2013); Haselhoff et al. (2014), Mason et al. (2014); Tipton (2014), and Rigo et al. (2018). For the placement strategy, in general, the diversity of product availability has broadened exponentially in the past decades, making choices effortful. Research shows that choices that use the body’s basic energy supply can, therefore, easily be depleted (Vohs et al., 2005), a process also referred to as ego-depletion. As a result, self-control fails and decision-making is impaired (Baumeister, 2002a,2014; Baumeister et al., 2008; Pocheptsova et al., 2009). Psychologists refer to this phenomenon as decision fatigue (Pignatiello et al., 2020), which may be an important cause of impulsive purchasing that can be followed by regret because of money spent (Baumeister, 2002b; Sharma et al., 2010). It can be exacerbated by environmental changes; for example, perceived crowding and also employee friendliness boost sales (Mattila and Wirtz, 2008), as does peer presence (Luo, 2005). The neuromarketers working on marketing the Orange Bubble Juice take all of these into account in the placement strategy, thanks to knowledge from neuroscientific and psychological research.

For the promotion of the product, the neuromarketers conduct experiments to find the best design of the ad, given the target group. This area of neuromarketing has expanded in the past years, with neuromarketers aiming their experiments at improving the ad design so that it stirs peoples’ emotions (Folkvord et al., 2016). The most efficient marketing efforts are those that tap into our basic needs. Maslow (1954) described different levels of needs of a person, the so-called basic needs (hunger, thirst, warmth, sex, rest), needs related to the person (safety needs, esteem needs, status, accomplishment, love, friends), and higher-order needs for self-realisation (achieving full potential, do creative activities, etc.). Whenever we fulfil one of these needs, we feel pleasure, and this makes us want to repeat (Kringelbach and Berridge, 2009, 2010a,b; Kringelbach et al., 2012). Much research has shown, that when needs are not filled, we crave the items, situations, or people that can help us quash the need (hunger, thirst, sex, etc; Maslow, 1964). Here, in our hypothetical example, depending on the target group of the orange juice, the neuromarketer could consider the socio-economic status of the parents and/or developmental stage of the child, and which needs might be at the forefront of the parent’s/the child’s brain, in order to design the ad to tap into that specific unfulfilled need “(real or engineered)” (Cao et al., 2013; Yunus et al., 2016). From a neuro-developmental point of view, children start to perceive the world around them around the age of 5 years and start appreciating the praise of their peers (Buss et al., 1979; Tangney et al., 2007; Dempsey, 2017). Until this time, advertisement related more to basic needs and perceptual stimulation is likely to be most successful. After that, ads related to person-needs like self-esteem and friends’ praise can be considered. Thus, for the promotion strategy of this hypothetical juice, experiments involve the assessment of which colours catch children’s attention most, whether the ad should include some “cool peers” of the target group, and whether or not, children react more to pictures of bottles where the configuration hints at a “hot summers day” (sweaty bottle and oranges in the pictures), like adults do, or not (see Folkvord et al., 2016, p. 27 and our Figure 1 for a short analysis). Let’s ask a provocative question: Would such endeavour be ethical? See Figure 1 for an illustration of the Hypothetical Orange Bubble Juice Dilemma.




[image: image]

FIGURE 1. The Orange Bubble Juice from our Hypothetical Orange Bubble Juice Dilemma. Copyright: Sina HN Yazdi.



Is Promoting a Sugary Juice With the Help of Neuromarketing Methods Ethical?

Of course, no university would approve an ethics application with the research objectives of the experiments outlined for our hypothetical Orange Bubble Juice example in Box 1. The obvious psychological and physical health hazards that they pose to the individual, children in this case (e.g., obesity), to society (e.g., increased cost to health services due to obesity), and to the environment (e.g., pollution through the surplus of plastic bottles) would make such research unethical from a university ethics board point of view. However, the hypothetical Orange Bubble Juice dilemma illustrates the trade-off that neuromarketers may at some point have to consider, between safeguarding individuals, society, and the environment on the one side, and of safeguarding and helping the broader economy, on the other. Therefore, let us see a brief overview of the evidence that we possess today about health hazards that the hypothetical Orange Bubble Juice would pose in these three domains.

Regarding individual health, the product’s chemical composition (product design) induces children to ingest more sugar than what is healthy (Harris et al., 2015). As is well-known, the building blocks of adult obesity are set in childhood (Longacre et al., 2016; Hartmann et al., 2017; Rigo et al., 2018), and dental health is among the most painful and immediate consequences of surplus sugar ingestion (Duijster et al., 2015; Mela and Woolner, 2018).

Regarding the social consequences, both obesity and dental destruction are high costs for the health services of societies that are paid by the taxpayer. Notably, for every $1 that the World Health Organisation spends on promoting nutrition, the food industry spends $ 500 on promoting processed foods (Boyland and Halford, 2011; Wold Health Organization, 2012–2013). Besides, on a small societal scale, the tantrums at the supermarket due to the product placement are clearly antisocial for the people around and yield high levels of stress in the parent. Other societal problems that have been related to the use of brain-hack methods from the marketing realm are social exclusion, negative social comparison processes, and exploitation of the workforce in third-world countries.

Regarding environmental consequences, to keep costs low, the production of chemical compounds and the wrapping is often outsourced to countries where worker’s rights and production laws are less stringent. This is a common societal problem of today’s world (Radfar et al., 2018), but also an environmental one since it leads to pollution, e.g., in terms of miles and in terms of pollution in the country of production where environmental laws may be less strict.

The Orange Bubble Juice Ad Dilemma illustrates that the way neuroscientific methods would be used to advertise this Orange Bubble Juice would not be aligned with current understandings of how to safeguard and promote human health and cognitive functioning. Such research would, therefore, not live up to current standards of what is considered ethical research practice for the social and behavioural sciences.





THE HELSINKI DECLARATION OF EXPERIMENTATION WITH HUMAN SUBJECTS

The Helsinki Declaration of Experimentation with Human Subjects (HD) Association (1964) by the World Health Organization (WHO) sets out the ethical principles that regulate medical research, and that are based in the The Universal Declaration of Human Rights (1948). As underscored by several international directives (US Department of Health and Human Services, 1979; Iphofen, 2009; European Commission, 2018), these apply as much to medical research, as to social and behavioural research endeavours, to ensure the The Universal Declaration of Human Rights (1948) of research participants are respected and protected.

The HD was set out after the atrocities committed by “scientists” during World War 2, to avoid that, ever again, humans and animals be abused for the purposes of “science.” However, some may feel uncomfortable with the fact that we are now in a situation where it has become standard practice within some segments of research, to “use” human participants to understand how the human brain works with regard to purchasing decisions, with the objective to boost “the economy,” regardless of what negative effects there may be for us as individuals (McDevitt et al., 2000; Köster, 2009), our society, and our environment. For instance, the addictive nature of some devices for the human brain can result in over consumption (Duke and Montag, 2017b; van Velthoven et al., 2018; Noë et al., 2019; Yu and Sussman, 2020), and resulting e-waste can harm the environment (Needhidasan et al., 2014; Duke and Montag, 2017a; Joon et al., 2017; van Velthoven et al., 2018; Noë et al., 2019; Singh et al., 2020; Yu and Sussman, 2020).

The ground ethical principle of the HD is that any scientist should work to further individual, societal and environmental health and well-being with their work. If their findings can be used, explicitly or implicitly, for the opposite, this fact must be part of the neuromarketers’ ethical considerations and risk assessment before engaging in such research. In principle, researchers are committed to minimising risks for misuse. Besides, the HD is intended to be universal and binds researchers to an ethical creed, no matter where in the world they exercise their activity. Point 9 of the HD specifically stipulates that “No national ethical, legal or regulatory requirement should be allowed to reduce or eliminate any of the protections for human subjects set forth in this Declaration.” Even if a neuromarketer will not be involved specifically in researching the production in a different country, this doesn’t alleviate them of their responsibility to understand and question the production context of the product before agreeing to collaborate in marketing a product.

We now discuss four aspects that researchers in neuromarketing should consider carefully before helping any entity seeking a consumer neuroscience service. These four include (i) the use of deception, (ii) individual’s dignity, (iii) adequate use of methods, and (iv) effects on the environment of the (neuro)marketing effort.


Deception

Point 20 of the HD stipulates that “The subjects must be volunteers and informed participants in the research project.” This point relates to the use of “deception” in research. Participants must be informed, and provide informed consent, if scientists are involved in the research.

An important cornerstone in the ethical considerations of any researcher undertaking experimentation is the decision about whether or not deception is part of the research protocol (Kim, 2012; Nijhawan et al., 2013); for discussions about this issue, see Miller and Kaptchuk (2008); Boynton et al. (2013), and Plunk and Grucza (2013). There can be research questions, where deception must be used for the results of an experiment to be useful (e.g., Bortolotti and Mameli, 2006). In such cases, however, the ethical application that will be revised by the university ethical board must include an important part that justifies this, a risk assessment, and importantly, a debrief sheet would be needed that informs the individual that they are being deceived.

An example of a blatant violation of the informed consent principle, illicit use of deception and absence of a debrief sheet, was a case where Facebook employees collaborated with academic researchers to conduct a study that intentionally manipulated nearly 700,000 users’ mood states without users’ consent (Kramer et al., 2014). The company received significant public backlash for not acquiring users’ informed consent in advance of participating in the study (Flick, 2016).

The HD requires the experimenter to inform the research participants of the objectives of the research, and to disclose that the knowledge gathered with the evidence from their participation in this research could potentially be used to market this product in the real world and thus produce the cited negative health outcomes to those that consume the product. Point 22 of the HD stipulates: “In any research on human beings, each potential subject must be adequately informed of the aims, methods, sources of funding, any possible conflicts of interest, institutional affiliations of the researcher, the anticipated benefits and potential risks of the study and the discomfort it may entail.” And any research, including neuromarketing research, must respect point 19 that “[…] research is only justified if there is a reasonable likelihood that the populations in which the research is carried out stand to benefit from the results of the research.” The neuromarketer should ideally evaluate their contribution to a marketing effort taking into account these considerations; what is the objective of the research and are the end-users likely to benefit from this effort, or eventually be disadvantaged?

The hypothetical Orange Bubble Juice dilemma above, just as the examples of the Torches of Freedom and the “added egg” of Betty Crocher Foods instant foods, all include methods aimed at deceiving individuals into doing, thinking or feeling something that they wouldn’t otherwise be doing, thinking or feeling. Brief, the strategies used (informed by psychology and neuroscientific evidence about the human brain) exploit the functioning of peoples’ brain to make them consume something they otherwise wouldn’t. Of course, false advertising is a crime, however, the boundaries between what is true and false are often blurry, which makes such laws difficult to enforce. Even so, the US Federal Trade Commission (FTC) successfully sued Lumos Labs for their misleading advertising where they claimed that their “brain training” games could prevent Alzheimer’s Disease (Hufford, 2016).

If we continue with the hypothetical Bubble Orange Juice dilemma, the strategies used - hypothetically - could be seen as deceptive:


-Product design (combination of flavours, use of carbonisation, etc.) to induce individuals to ingest too much sugar (outcome for consumer: obesity, health complications);

-Juice placement close to cashier to manipulate child into having a temper tantrum (outcome for consumer: upsetting parents and the micro-society in a supermarket with temper tantrums, harming the parent-child relationship);

-Tricks on parents to make them buy the juice through ego depletion strategies or perceptual biases regarding the pricing (outcome for consumer: making individuals act in dissonance with their own values and convictions).



As stipulated by point 14 of the HD: “The research protocol should always contain a statement of the ethical considerations involved and should indicate that there is compliance with the principles enunciated in this Declaration.” Thus, if this was an experiment in a psychology lab-situation, given the possibility of these negative psychological and physiological health outcomes, the experimenter would be required to debrief the participant after the session: “We have produced the juice in such a way that you couldn’t stop drinking it, and a possible side-effect that we anticipated was a conflict between you and your parents.” This obviously sounds rather absurd in the context of a consumerist society, however, it illustrates the ethical principles against deception that researchers may want to abide by, within or outside academia.

To illustrate this point further, in the real-life context, no researcher is standing at the exit of any shop to “debrief” consumers, telling people that their purchases were engineered, and likely biased by, e.g., perceptual biases in number perception. However, if an ethical code of conduct is to be respected, then presenting an ad that involves elements of deception, does not stop being deceptive. Besides, theoretically, wouldn’t this be against the human right of self-determination (The Universal Declaration of Human Rights, 1948, article 1, 2 and chapter IX, article 55), when the same stimulus (ad) is presented in a real-life context? Conceded, this may again be a somewhat philosophical question and such an idea may seem difficult to implement in the real-life context. Nevertheless, it may still be a question we want to think about as a society.

Such “debriefing” efforts, disclaimers, or other “information signalling” are starting to emerge in some countries. For example, the European Tobacco Products Directive (2014/40/EU) imposed in 2016 that health hazards derived from smoking must be printed on cigarette packages. Examples of other initiatives include nutrition labels with a colour code indicating overall nutritional quality (e.g., red, yellow or green) (Ducrot et al., 2016), or signalling with stickers that give information about nutrient contents at a glance (Egnell et al., 2018). Awareness of the meaning of these signalling etiquettes is not always high among the most vulnerable groups such as children and adolescents (Wojcicki and Heyman, 2012a). However, such initiatives, at least, have the potential to inform -or, debrief- the user. If such “disclaimers” were implemented more widely, it would be in keeping with international codes of research conduct: If neuromarketing methods have been used with manipulative intent (e.g., ad and product have been designed so that they likely reduce consumers natural self-restraint; the pricing and placement of the product follow strategies from cognitive science that result in perceptual biases that cause ego depletion and, eventually, impulsive buying in the consumer, etc.), the consumer must be informed about this at purchase. Promotional ads could include a short clause, about the type of deception used in the ad. For an arguably provocative example of a disclaimer for an ad, see the lower part of Figure 2.
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FIGURE 2. Hypothetical debriefing, or “information signalling” on the ad of the Orange Bubble Juice of our Hypothetical Orange Bubble Juice Dilemma. This “debriefing text” is intended to be thought provoking, and maybe somewhat provocative, as is the whole thought experiment about the Hypothetical Orange Bubble Juice Dilemma. Copyright: Sina HN Yazdi.




Dignity

In 1957, Vance Packard published his seminal book The Hidden Persuaders, and one quote from the book goes as follows: “At one of the largest advertising agencies in America psychologists on the staff are probing sample humans in an attempt to find how to identify, and beam messages to, people of high anxiety, body consciousness, hostility, passiveness, and so on” (Packard, 1957/2007). This quote expresses a moral outrage at a company having the objective to manipulate us into buying something we don’t need, based on our personality, moods, or other characteristics. It seems incredibly naïve seen from the perspective of today. It is now a mainstream marketing effort to use personality profiles and other “psychographic” variables of the target groups (e.g., Kotler, 1965; Henriques et al., 2009; Ghosh, 2010; Cisek et al., 2014; Cai et al., 2015; Graffeo et al., 2015; Udomkun et al., 2018; Ardeshiri et al., 2019). It became even more mainstream with the launch of Google personalised ads in 2005.

With the help of psychologists and neuroscientists, marketing personnel has long realised that “past behaviour, habit and hedonic appreciation are usually better predictors of actual food choice behaviour than psychological constructs like attitudes and intentions” (Köster, 2009). Most of our choices are not based on rational and reasoned deliberation, and there is often an intention-behaviour gap that can be exploited to boost sales, and which is mostly grounded in personality traits and life style (Weijzen et al., 2009). These can be targetted (/exploited) quite efficiently through personalised ads.

Let us see a couple of examples. One prominent neuromarketing firm proposes the possibility to use Smart TVs in the future to provide personalised ads to TV audiences. According to their figures, the use of smart TVs increased by 12% in the past years, and they see this as a great opportunity for advertisers to target people with personalized ads while they watch TV.


Is This Ethical?

If considering point 21 of the HD, which is reminiscent of article 1 of the Charter of Human Rights (“All human beings are born free and equal in dignity and rights”), and of article 22 of the same Charter (which affirms each individual’s economic, social and cultural rights that are indispensable for their dignity and the free development of their personality), we may question whether the above objective with Smart TVs would be considered ethical from a research ethics perspective. Point 21 of the HD posits that “The right of research subjects to safeguard their integrity must always be respected. Every precaution should be taken to respect the privacy of the subject, the confidentiality of the patient’s information and to minimise the impact of the study on the subject’s physical and mental integrity and on the personality of the subject.” Note especially the latter part of this point. The impact of a marketing endeavour for such Smart TV, with successful product design, pricing strategy, and placement strategy, does not preserve the individuals’ physical and mental integrity and personality, if it is aimed at conditioning our behaviour to be in a way that it wouldn’t naturally occur. To cite just one example that would speak against the use of Smart TVs for personalized advertisement is that TV viewing is already heavily associated with snaking behaviour, that is, children and adults ingest quantities of unhealthy foods they otherwise wouldn’t have eaten (Thomson et al., 2008; Kelly et al., 2010; Parvanta et al., 2010; Thorp et al., 2013). If university-based neuroscientific tools and evidence gathered with these contribute to individuals in some way losing control over their own actions, experience cognitive dissonance, feel upset, etc., this is in breach of the principles of ethical research. Researchers must “[…] protect the life, health, privacy, and dignity of the human subject” (HD, point 10), and make sure that “[…] considerations related to the well-being of the human subject […] take precedence over the interests of science and society.” (HD, point 5).

As another example, let us consider smokers who have a dependence on cigarettes. Previous research has shown that their drug dependence can be tracked with neuroimaging techniques (McClernon, 2009). Based on this knowledge, and with the help of neuromarketers in product development, cigarette manufacturers can now test groups of cigarette addicts’ physiological and/or brain responses when they are presented with new varieties of cigarettes. This could help find out which designs engage brain systems associated with reward and reinforcement best, with the aim to choose those with higher addictive potential (Bates and Rowell, 2004). Wouldn’t such practices be questionable ethically, for example, due to the links that we know of today, between cigarette smoking and cancer (e.g., Stanton et al., 2016), and between addictive behaviour and other negative health consequences? It is known today that addiction impairs healthy decision-making and promoting substances that may lead to addiction does not seem to be in accordance with safeguarding individuals’ dignity and free development of personality.

Let us now consider several additional empirical examples as an overview, about how multisensory stimulation through the product and promotion strategy is used to target senses of consumers in an unprecedented way. There is of course, in principle, nothing wrong with accumulating knowledge about consumer behaviour. However, the education of society should go hand in hand with any such endaveours.

Vision. In the food industry, it is commonly suggested that, for unhealthy foods, ads stimulating multisensory channels “work best” (Elder and Krishna, 2010), while single-sense ads are successful to advertise healthy foods (Roose and Mulier, 2020), and that manipulation of the visual field (e.g., background/packaging/colour, dark/pale) can lead to differences in expected flavour and boost sales indirectly (Carvalho et al., 2017; Spence, 2019). Colour, shape, size, and shining transparency, reflections, and special textures can play a role in costumers’ decision-making processes (Manenti, 2013). In the beauty industry, it has been shown that among alternative products having the same function and price, those that are visually more appealing are more likely to be chosen (Creusen and Schoormans, 2005; Kim, 2010), and the visual product aesthetics is used to attract the consumer (Workman and Caldwell, 2007). For example, 40 percent of all perfume purchase decisions are based on the design of the bottle (Lindstrom, 2008).

Audition. Sound manipulation includes, for example, being exposed to positive music while tasting a product (Zampini and Spence, 2012). Research has shown that, for example, music can make a beer taste more appealing and sweeter to consumers, (North, 2012; Hauck and Hecht, 2019; Reinoso-Carvalho et al., 2019). Likewise, sounds related to the packaging or pouring of the liquid, and even the sounds of carbonation of a drink in a glass influence consumer’s multisensory tasting experience (Spence and Wang, 2015; Wang and Spence, 2019). In one study, participants rated their coffee taste differently when hearing the sound of a coffee maker machine versus when there was no sound (Knöferle, 2012), and ate more potato chips if the packaging was proportionate to its content’s crunchy nature (Smith, 2011). The sound manipulation can also be the sound of an aerosol spray (Spence and Zampini, 2007), or the background music playing in-store. Music is also used to create a brand identity, which can evoke a sense of pleasure, familiarity, and a willingness to spend more money and time. Classical music used to be played in Victoria’s Secret stores which created an atmosphere filled with prestige (Lindstrom, 2008). Many brands including New Look, Zara (Manenti, 2013), Hollister, and Abercrombie & Fitch have their specific playlist (Clarke et al., 2012).

Smell. Smell has been shown to be an effective means of connecting people with a specific brand. For example, Women’s Wear Daily reported in 2009 that Abercrombie & Fitch “ha[d] spent more than $3 million in the last two years on fragrance machines in its more than 350 stores” (Seckler et al., 2009). Several studies show that a pleasant fragrance positively influenced consumers’ affective reactions, evaluations, and intentions to revisit the store (Davies et al., 2003; Bosmans, 2006; Doucé and Janssens, 2013).

Touch. Another way to attract customers to a fashion product and make it more appealing is through touch (Spence and Gallace, 2011). It’s the first tool for apparel evaluation named ‘tactile marketing’ (Grohmann et al., 2007). It has four main characteristics: texture, hardness, temperature, and weight (Peck and Childers, 2003). In fact, the absence of tactile experience may reduce the chance of pleasurable shopping experience (e.g., online, TV). To overcome this pitfall, researchers have used sensory-enabling presentations, specifically, image zooming and rotation videos, and have measured cognitive and emotional reactions during product evaluation and purchase decision processes (Jai et al., 2014). These techniques are said to compensate for the lack of touch.

The ethical considerations for a neuromarketer approached to collaborate in experiments as in the examples above, is to determine in which cases such manipulation through the senses allows individuals to preserve their dignity and free development of their personality. Public outreach activities spearheaded by scientists from these domains may also contribute to spread the knowledge about these processes to society. This would allow individuals to make informed choices about which products to engage with.




Ethical Use of Methods

Examples continue to surface indicating that that much research in the field of neuromarketing is unfortunately based on shaky assumptions about the human mind and brain, and neuroscientific research tools are applied without sufficient knowledge and training about their correct use, and importantly, about their limitations (see Stanton et al., 2017, for a review of such examples). It is the responsibility of the neuromarketer collaborating with firms from within universities, to manage expectations about the methods and their ability to generate meaningful insights for firms. Neuroscientific research might sound very “sexy” to some. However, if methods are not applied soundly, results are, unfortunately, deprived of any scientific validity. Besides, using human participants for research that is not underlying any validated scientific methods for the question asked, is also unethical.

For instance, the HD stipulates (in point 6), that “even the best proven interventions must be evaluated continually through research for their safety, effectiveness, efficiency, accessibility and quality”, (emphasis added by the authors). By implication, research that is not useful (i.e., without effectiveness) and not done well, i.e., done using incorrect methods (i.e., no efficiency), is unethical, as it doesn’t respond to the latest quality standards of psychological or neuroscientific research. The code, furthermore, stipulates that research should be “conducted only by individuals with the appropriate ethics and scientific education, training and qualifications” (point 12), and “research involving human subjects must conform to generally accepted scientific principles, be based on a thorough knowledge of the scientific literature, other relevant sources of information, (…)” (point 21). Stanton et al. (2017) who we quoted in Section “Introduction” with their serious qualms about consumer neuroscience, remind us of

“The canonical criticisms of neuromarketing—which arose at its inception and have remained prevalent today— and which include unethical research practices, unethical applications of technology, and manipulations of consumers. Yet, despite these criticisms, the volume of academic research in neuromarketing and related areas has grown steadily and now over 200 neuromarketing research and consulting firms have been founded across the globe (Plassmann et al., 2012). With the growth of the field, criticisms and fears of neuromarketing’s purported power have not yet subsided— if anything they have grown.”

Several well-known neuromarketing firms advertise online that they are able to use psychophysiological recording methodologies to give insights about “emotions” that consumers feel while watching an ad. They openly advertise that they are able to measure neurological and biological reactions of potential consumers and tie those to the success of an ad campaign, “lifting” sales significantly.

To mention just one review from the academic literature of carefully controlled research, we recommend the paper by Professor Kreibig. Her results show that there is no specificity of affective responses to be deducted from psychophysiological reactions (e.g., heart rate, sweat, posture, facial reactions, etc.) related to any categorical emotions (Kreibig, 2010). One can say, at best, that a psychophysiological reaction in response to a particular stimulus (if that has been time-locked within the experimental paradigm), correlates with a particular heightening or lowering in physiological response. Establishing causality is an entirely different question and requires careful experimental design.

Stanton et al. (2017), furthermore, argue that researchers in academia and neuromarketing have very different goals and approaches to collect the data and then interpret the result:


“(1)Scientific results are worthwhile only if the methods used to collect the data are sound. Yet, industry clients who hire neuromarketing firms are not likely to have sufficient background knowledge to evaluate the methods used to collect and analyse neuroscientific data.

(2)Neuromarketing firms are incentivized to exaggerate their capabilities and potential deliverables to attract clients. Unlike the academic world, neuromarketing firms lack peer review when they report results to clients, and peer review protects against the risk of overstating results. For instance, the “case reports” that are often included on the web pages of such companies, are more often than not “internal reports” that have not passed by any quality filter, such as peer review.

(3)Moreover, neuromarketing firms tend to maintain proprietary control of data they collect. Neuromarketing firms also do not tend to publish or share their data collection protocols. This opacity means that the extent to which neuromarketing companies’ data are valid, or in correspondence with their promotional claims, remains unclear. In contrast, academic science utilizes peer review as a self-correcting feature.”



Stanton and colleagues conclude that due to the sophistication and lack of tractability of neuromarketing research methods, compared to traditional marketing research, third-party evaluation agents, such as the Advertising Research Foundation (ARF), could be organised with the goal of delivering a quality certification. This would allow consumers of neuromarketing research to make a more informed choice regarding the product that they are purchasing from neuromarketing companies. See Venkatraman et al. (2015) for an example of such endeavour.

Another problem for companies interested in purchasing a neuromarketing service, is that when used properly, neuroscientific methods often do not show anything that the marketer didn’t already know (Harrison, 2008), which doesn’t justify the high costs of using neuroscientific methods.

See Figure 3 for an example of an old joke regarding the power of neuromarketing to tell marketers anything that they didn’t already know.
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FIGURE 3. Illustration inspired by a well-known joke in neuromarketing. Copyright of the illustration within this paper: Sina HN Yazdi.




Environment

When research is conducted in collaboration with academic staff from publicly funded universities, universities require researchers to give some prior consideration to the potential misuse of research results, and they are asked to write a risk assessment. This includes potential harm or risks to individuals, societies, and the environment. In the case of neuromarketing research, this may include considerations about how to safeguard the latter three from these potential harms and risks. For this, three points of the HD are noteworthy: “It is the duty of the [researcher] to promote and safeguard the health, well-being, and rights of [individuals], including those who are involved in [the] research. The [researcher’s] knowledge and conscience are dedicated to the fulfilment of this duty” (point 4), and “research should be conducted in a manner that minimises possible harm to the environment” (point 11), and “appropriate caution must be exercised in the conduct of research which may affect the environment, and the welfare of animals used for research must be respected” (point 12).

Societies are increasingly consumerist, and this has a negative impact on individuals, societies, and the environment (Seiffert and Loch, 2005; Ghosh et al., 2016; Aschemann-Witzel et al., 2017; Rohm et al., 2017; Janssens et al., 2019). Several international bodies and associations have highlighted that we need a sustainable consumption strategy (Ellen, 1994). At the World Economic Forum (2012) it was emphasised that businesses might need support to reshape demand to promote sustainable consumption (Kaufmann and Panni, 2017). Neuroscientific knowledge about behavioural change can be useful to help businesses change the “fast consumption” mindset to a “sustainable consumption” mindset, such as, for instance, the promotion of a circular economic model (Milios, 2018; Ruiz-Real et al., 2018; Moraga et al., 2019), or emphasise the possibility of developing sharing economies (Querbes, 2018; Sands et al., 2020). However, if neuromarketers collaborate for the opposite to help increase consumerist behaviour, this should potentially be considered as violating the HD in terms of working to safeguard our environment.




FUTURE NEUROMARKETING?

One argument put forward by companies using persuasive advertisement is that we are all free to choose to purchase the products, services, experiences, etc., that they promote, or not. The companies do not oblige or coerce anyone into consuming.

And, that’s the crux of the problem:

Are we free, and do we choose what we do and don’t do at our own free will? Am I the true agent of my actions?

The Free Will debate has a long tradition within philosophy. The view that we have a “Free Will” (Dennett, 2003, 2004) is counterposed to deterministic views (Caruso, 2012, 2018). The deterministic, or, consequentialist view contends that our present behaviour is conditioned by previous events, and thus our actions are not entirely free, they are pre-determined. Events that happened in the past cause us to act in a particular way in the present. Notably, this view has received some backing from research in cognitive neuroscience. One seminal study by Libet and colleagues showed that research participants’ brain activity suggested that there was an activation pattern of action preparation, measurable in the motor cortices of the brain, milliseconds before the individual was aware of wanting to perform that action (Libet et al., 1983). This finding has been confirmed repeatedly ever since, and it implies that we are not entirely the conscious agents of our actions, as we like to think (Haggard et al., 2002; Engbert et al., 2008; Filevich et al., 2013).

In Section “Dignity,” we outlined examples of how specific variations in perceptual features (vision, audition, touch, smell, etc.) increased purchasing behaviour. Were these consumers entirely “free” when choosing? If it is true that “past behaviour, habit, and hedonic appreciation are better predictors of actual food choice behaviour than psychological constructs like attitudes and intentions” (Köster, 2009), then it would be recommendable that neuromarketing endeavours underlie ethical research codes to safeguard individuals (Dennett, 2010; Klemm, 2010; Brembs, 2011; Pereboom and Caruso, 2018).

The dilemma is outlined in Table 2. Situations A and B are the same in terms of the intention of the person, “I’ll go to the show and buy X.” The question is whether their purchase decision will be different, depending on situation A or B, in terms of the ultimately chosen product to purchase, number and types of additional products purchased (that were not part of the initial intention), etc.


TABLE 2. Illustration of two possible situations, outlining the dilemma of the effect of the presence of persuasive advertisement on ultimate purchase decisions.
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We can say that it is, theoretically, correct that people are free to choose, whether or not they buy a product. Freedom of choice is a basic human right, we are free; Article 1 of the The Universal Declaration of Human Rights (1948). However, considering what we know about human cognition today in the realm of consumer behaviour, we may doubt that our decisions are entirely “free” (e.g., Berthoud, 2007). This implies that we need (1) to safeguard individuals against manipulation that can lead to detrimental effects of the individual, societies, or the environment, (2) to regulate persuasive advertisement, and (3) to educate ourselves as consumers about how our brain can be manipulated during a purchase decision.

Empirical research shows that very often our choices and behaviours during purchasing decisions are, at least in part, determined by three main processes:


(1)habit loops (especially those related to basic need satisfaction);

(2)elicitation of aesthetic emotions (e.g., being moved, awed, attracted, made curious, impressed, etc.);

(3)perceptual and cognitive biases (e.g., number biases, and the distancing bias).



As we will see in the next sections, these three processes modulate our decisions. We will briefly review how (1) habit loops (Section “Habit Loops”), aesthetic emotions (Section “Move Me! Move Me to Act… Aesthetic Emotions”), and (3) perceptual biases (Section “Perceptual and Cognitive Biases”) condition our purchasing behaviour.

When is it ethical, and when is it not?


Habit Loops

Is neuromarketing research simply aimed at benefitting the individual and society, by giving individuals and societies “what they want and truly desire” (Bernays, 1928/1955/2004; Dichter, 1960/2012/2017; Papakonstantinou, 2019)? In keeping with the idea set out above, that our decisions to purchase a product are not entirely free if persuasive advertising is used, the answer to this question is “no.” What we think we “need” and what the human body and brain actually need from a psychological and physiological health perspective, is not always aligned if persuasive ads target the habit loops of our brain.

Habit loops are learned cue-reactivities of our brain. Stimuli related to our basic needs (food, drink, shelter, sex, sleep; Maslow, 1943) trigger strong activations of the reward systems of the brain and strong subjective hedonic reactions (Kringelbach and Berridge, 2009, 2010b). Receiving “pleasure” causes us as individuals to develop a strong motivation to repeat the behaviour that led to this pleasure also in the future. As the contingency between stimulus and pleasure becomes stronger (“if I do Z, I will feel pleasure”), the organism is learning. This means that circuits in the brain become optimised into motivational loops that aid the execution of the behaviour in the future without much conscious effort. The basic principle at play here is known as operant conditioning in psychology, a basic principle of learning (Skinner, 1937, 1938, 1966, 1986). Thus, habits are learned behaviours (i.e., outcome/contingency-based learning) that require little conscious effort. This is basically a way to save energy resources for the brain (Knowlton et al., 1996; Shohamy et al., 2004; Bayley et al., 2005; Ashby et al., 2010).

The ability to develop habits is a very adaptive feature of the human brain, allowing optimisation of resources, and ultimately, optimisation of behaviour. It is helpful not having to plan out every sequence of behaviours that leads to a goal.

However, habits also leave a gap in our awareness. Therefore, it is important to supervise wisely which habits we develop. Considering that habits are behaviours that we do, that occur without much awareness, it is clear how habits can be dysfunctional for our health.

An example for a positive habit could be: Cue → “going to bed”; behaviour associated with that cue → “brush your teeth”; reward associated with the behaviour: “fresh clean feeling in the mouth, no plaque.”

An example of a habit that has negative consequences for our health could be: Cue → “I feel nervous when I am with other people”; behaviour associated with that cue → “I grab a cigarette”; reward associated with the behaviour: “calm feeling, nervousness is gone” (e.g., see Naqvi et al., 2007 for the social aspect of smoking addiction).

Some techniques from the (neuro-) marketing industry are directly aimed at bridging this habit-gap of our awareness to drive individuals toward purchase, irrespectively of any negative consequences for the individual, society or environment. The example of a habit with negative consequences above illustrates this. In this gap lies the challenge for the (neuro-) marketer of the future, to align their activity with current understandings of ethical research, and knowledge about the human brain. To put it slightly provocative: People don’t need the amounts of sugar that soft drinks contain, even if they want them. They also don’t need a smartphone of the newest generation whose expense sends their bank account into bankruptcy, even if they want it. And people also don’t need burgers that have a too low nutrient content for the amount of fat that they contain, even if they say that they really want that burger (Roos and Wndel, 2005; Zheng and Berthoud, 2007; Berridge et al., 2010).

Enjoying pleasure requires the right education (Christensen, 2017). The reason why people might be convinced that they need these things is because their brain has developed a habit and craves these items like a drug addict craves a drug (Köster, 2009). The same goes for other types of products, like downloadable music, games, or artworks. Even the pleasure that we feel from higher-order pleasures like music and arts, rely on the exact same neural substrates as drugs and addiction to drugs (Kringelbach and Berridge, 2009, 2010a,b). Hence, anything that leads to overuse of these products that can stimulate the reward circuitries and induce craving deprives us of our healthy decision-making behaviour. This can make our behaviour shift from being a conscious action to a bad habit, and from there to becoming a compulsion (Frijda, 1987; Delgado et al., 2005; Everitt and Robbins, 2005).

For example, high-calorie food cues in ads (designed with the help of neuromarketing efforts?) trigger our sugar habits and make us crave, just like a drug addict craves their drug. Research shows that if such potent habits are learned in early childhood, a high reactivity of the reward system to high-calorie food cues will never subside. This makes the development of obesity highly likely (Birch et al., 2007; Biro and Wien, 2010; Craigie et al., 2011; Movassagh et al., 2017).

Another aspect of a food/drink product that can induce such habits is another aspect of the product’s composition. The “bliss point” in food design refers to the perfect mix of sweet, fat and salty in a product, and is the result of a neuromarketing effort, aimed at finding the most hedonic mix of ingredients to make the product highly hedonic, provoke a strong pleasure response that will increase the motivation of the individual to ingest the juice again, each time a cue related to the juice appears. Such mixture, however, increases ghrelin (a so-called hunger hormone) concentration in blood, inducing hunger feelings in the individuals. In principle, this process is good, since it starts off digestion (saliva and gastrointestinal systems are set to be ready for digestion). However, these processes also initiate if the nutrient content of the food is zero, which is the case with junk food, that is deprived of nutrients (vitamins, minerals, fibres, etc.). The body, ready for digestion, will keep sending signals to the brain to ingest more, even if the caloric intake (calorie intake is not the same as nutrient intake) already surpasses healthy levels (Flood-Obbagy and Rolls, 2009; Halford and Harrold, 2012; Van Kleef et al., 2012; Moss, 2013), the result of this is overeating, and eventually, obesity.

Already in 1957, Packard expressed his concern in relation to the overuse of advertising, highlighting the risk of manipulating customers into over-consuming (Packard, 1957/2007), and puzzlingly, today, the food industry is still allowed to target children with persuasive advertising for products like sugary drinks.

To give one beat more detail of what we know today about sugary drinks’ effect on the body: From a nutritional point of view, there is absolutely no reason for a child to ingest sugar, considering current knowledge about the effects of sugar on the consumer’s brain and, subsequently, on their body, and then, subsequently, on the societies’ economic burden due to ill health and dysfunctional behavioural patterns. Besides, studies show that no level of processed fruit (juice, puree or juice with fibres) has the same effect on satiety as a real fruit (Wojcicki and Heyman, 2012a,b). In one study, participants were given a processed fruit serving or a real fruit to eat 15 minutes before a meal. After the meal, the group of people that had eaten the real fruit felt more satiated and felt fuller than any of the groups that had consumed processed options (Flood-Obbagy and Rolls, 2009). One study showed that serving fruit juice to children should potentially be questioned altogether, given the adverse health effects (Wojcicki and Heyman, 2012b).

This is a clear example where what people want and desire (more sweet juice), is not what they (their body) really need. And the reason why they “want” it, is the presence of cues related to the juice and the pleasure that is expected, which triggers the habit (behaviour) to ingest it. The same goes, for many other things that we may engage with, including products related to social media, films, music, gaming, pornography, etc. (Kalivas and Volkow, 2005; Grant et al., 2010; Freimuth et al., 2011; Gearhardt et al., 2011; Olsen, 2011; Alavi et al., 2012).

We may find the fine line that differentiates a healthy product or service from an unhealthy one by asking ourselves a question: Is the content of the product or service that the neuromarketer is hired to investigate junk or genuine? “Genuine” content is content that is ethical from the standpoint of today’s knowledge about the human brain, our societies, and our environment. This implies that the content, the advertising, the sales strategies etc., don’t hamper individuals’, societies’, and environmental health. By implication, the use of neuromarketing methods to boost sales with persuasive ads is not in itself bad. Let us end this section with some examples where knowledge about how the brain reacts to a conditioned cue has produced positive outcomes for individuals, as well as for industry.

First, persuasive advertising for toothpaste. In the 1950s, toothpaste manufacturers were not very successful in marketing their products, until they used knowledge about how attention to sensory cues can drive behavioural change, and even form “good habits.” “The sense of freshness with mint” became the cue that everyone could feel through brushing their teeth. The sensory cue that the persuasive ads proposed to get rid of it was: plaque (Fischman, 1997; Miskell, 2004; Aunger, 2007). Now, every time that consumers would identify “plaque” with their tongue on their teeth, they would know what to do: brush their teeth to get the taste of mint that is “so fresh” and “clean” (Hopkins, 1998; Hujoel, 2019). This boosted the sales numbers of the companies involved, increased individual health (because the use of toothpaste resulted in better dental health), and lessened the economic burden of the society due to ill dental health burden on the health services.

Second, resealable packages for a better self-regulation are another example (Plassmann et al., 2008; Reimann et al., 2010). Optimal food packaging strategies (with the right cues!) can help consumer self-regulation. One study found that if an energy-dense food product is offered in a resealable package, this helps consumers self-regulate their consumption and thus eat less palatable foods (De Bondt et al., 2017).

Third, reduce ad volume (Stallen et al., 2010). Ad volume is in itself a problem due to the sensory overstimulation that it entails for us in our everyday lives (Baumeister et al., 2008; Baumeister, 2014). Targetting segments of consumers more directly and selectively may help to reduce ad volume be the way forward more directly and selectively (Venkatraman et al., 2012), reducing ad volume. This is not an invitation to personalized ads regardless, but for ethically designed personalized ad procedures.

Fourth, neuroscientific techniques can also help gain deeper insights into the neurobiological mechanisms of compulsive purchasing, and then assist the development of awareness campaigns, e.g., in collaboration with policymakers and other stakeholders in the domain of health promotion (Black et al., 2000; Fortunato et al., 2014).



Move Me! Move Me to Act… Aesthetic Emotions

Aesthetic emotions are another set of potent drivers of consumers’ choices. Aesthetic emotions are emotions that we feel in the everyday context, for example, in response to artworks, films, music, dances, architecture, nature scenes, etc., and also when faced with a product, service, person or idea that is being marketed. Aesthetic emotions include (but are not limited to), being moved, feeling awe, fascination, surprize, suspense, elation, caring, tenderness, pity, shock, fear, guilt, shame, outrage, disgust, etc, and they cause an affective reaction in us (Menninghaus et al., 2019). For empirically grounded theoretical stances about aesthetic emotions, see, e.g., the Multicomponent Model of Aesthetic Emotions (Menninghaus et al., 2019), or the Vienna Models of Aesthetic Appreciation (Leder et al., 2004; Pelowski and Akiba, 2011; Pelowski et al., 2016, 2017) and see also (Chatterjee, 2003, 2011) for the framework behind neuroaesthetics as a discipline. Physiological responses that occur when we have an aesthetic episode include, but are not limited to, unspecific activation patterns of the autonomic nervous system (measurable as changes in heart rate, galvanic skin response, pupillary responses, etc.), chills/goosebumps, tears, shivers (Pelowski and Akiba, 2011; Pelowski, 2015; Pelowski et al., 2016; Tinio and Gartus, 2018), that are likely related to the subjective experience of an emotional reaction to what is being perceived. Besides, aesthetic emotions may implicitly stir a call to action in us (Keltner and Haidt, 2003; Konecni, 2005; Markovic, 2010; Pelowski, 2015).

There are several aspects of a product or service that have the potential to elicit aesthetic emotions. As examples, take a look at the orangutan commercial and the MR W commercial, that induce us to reconsider the use of products that contain palm-oil, and to choose wind-energy if we can. Or, consider, this deeply moving commercial for a soap.

Anything that stirs our emotions can induce basic tendencies to approach or to withdraw in us – in terms of consumerism: to purchase or not. Emotions generally trigger two basic behavioural tendencies (pleasure and displeasure) that motivate individuals to either approach (and wish to move toward/possess), or withdraw from (and avoid/wish to discard) the stimulus or situation that is causing the affective reaction in us. Basic theories of motivation and emotion suggest that this affective reaction primes our behaviour (approach or avoid) (for a review, see Harmon-Jones et al., 2017). Such behavioural approach-avoid tendencies are also extensively studied with regards to food cues in the lab, as a measure of implicit bias toward certain foods, for instance, evidenced with push-pull (withdraw-approach) kind of experimental paradigms (Werthmann et al., 2014; Lender et al., 2018; Meule et al., 2019a,b). These findings provide insight into the biases in our choices that occur as a consequence of the emotional states that are evoked in us through a marketing effort (be it in product design or the promotion strategy).

Commercials that use strategies to trigger aesthetic emotions can change our behaviour for the better (“better” here meaning “enhancing” for individual, societal and environmental health). However, some other commercials give a different flavour, when the product itself is ethically questionable, for instance, due to its contents, or due to the way it is produced (respecting or not workers’ rights and environmental sustainability in the country and location of production).

Let us consider the following examples where consumers’ aesthetic emotions of curiosity, surprize, outrage, being shocked, and beauty are being used both to bond them to a product/brand but is at the same time used to reinforce racist or religious stereotypes:

For example, this clothing commercial, this beer commercial, and this detergent commercial. These campaigns thankfully stirred important social backlash. As did this other soap commercial for being racist (Simms, 2017; Wootson, 2017).

For the neuromarketer the basic question here is: the aesthetic emotions that I’m helping to trigger (e.g., awe, surprize, outrage, etc.), what are they for? Can they be harmful for consumers psychologically, or physically (Murray, 2013). It is important to ensure that Article 2 of the Charter of Human Rights is respected:

“Everyone is entitled to all the rights and freedoms set forth in this Declaration, without distinction of any kind, such as race, colour, sex, language, religion, political or other opinion, national or social origin, property, birth or other status. […].” (United Nations, 1948, Article 2)

We experience aesthetic emotions in response to stimuli that reach our senses (vision, hearing, touch, smell, taste). They have the potential to motivate us in one direction or another. We may feel change of mindset and want to improve something in our life after an aesthetic episode, like after a movie, a dance, a piece of music, or after having seen the commercial with Mister W. These emotions can, however, also be misused (like making people feel admiration for the ladies carrying the “torches of freedom” alluded to in Section “Examples of “Helping Consumers Get What They ‘Need’ “”. Spectators were induced to feel admiration and a drive to be like these “free” women with the Torches of Freedom, and therefore, to smoke).



Perceptual and Cognitive Biases

In the hypothetical dilemma of the Orange Bubble Juice (in Section “Neuromarketing Present”), we mentioned the cognitive and perceptual biases that are being triggered wilfully, using the knowledge about biases of the human brain to condition consumer choices, especially, in the pricing and placement strategy of the product, including the use of ego-depletion strategies, number biases, etc.

Human choices are invariably infused by perceptual and cognitive biases. A long research tradition in psychology, and, more recently in cognitive neuroscience studies these irrational determinants of human choices (Tversky and Kahneman, 1981; Harmon-Jones and Mills, 1999; Kahneman and Tversky, 2000; De Martino et al., 2006; Santos and Rosati, 2015; Linares et al., 2019). Research in experimental psychology and cognitive neuroscience shows that repeatedly resisting temptations in an environment scattered with cues promising pleasure, where we must repeatedly regulate our affect and control our behavior, can deplete cognitive resources (Muraven and Baumeister, 2000; Saleh, 2012; Hirt et al., 2016; Martela et al., 2016), and affect the body’s basic energy supply (Vohs et al., 2005). When this resource is depleted, self-control may fail and decision making is impaired (Baumeister, 2002a,2014; Baumeister et al., 2008; Pocheptsova et al., 2009). Some research links ego deplesion to impulsive purchasing (Baumeister, 2002b; Sharma et al., 2010). Nevertheless, such an overcrowded visual field is approved, in every supermarket, everywhere in the world.

Another important cognitive bias is brought to our brain by celebrity endorsement. One study conducted in India showed that celebrity credibility has a significant impact on consumers’ attitudes toward the brand and advertisement, and on purchase intention (Singh and Banerjee, 2018). On the other hand, followers in social media may be connected emotionally to influencers which may increase the chance of behavioural inclination to accept the influencer’s endorsement (Bragg et al., 2016; Cuevas et al., 2020). Unfortunately, many such endorsements are for products that probably would not meet the criteria of being healthy (Zhou et al., 2019).

The question for the neuromarketer is always why they wish to trigger a perceptual or cognitive bias during the marketing process, and for which product, idea, person or service that they are being asked to assist a marketing endeavour. What is the final outcome and what it does to people ethical from the point of view of the Helsinki Declaration for Experimentation with Human Subjects?




THE DILEMMA

It has been argued that if purchase behaviour of consumers in the market is left unprotected, it will ultimately become a catalyst for unscrupulous and unethical business practices (Titus and Bradford, 1996). This could lead even consumers that commit to ethical consumerism into a deep attitude-behaviour gap, where expressed attitudes (intention to be an ethical consumer) are not matched in behaviour (purchase decisions) (Chatzidakis et al., 2007). However, if policy makers propose regulations of the market, voices are very fast to say that this might put the economy at risk. Puzzlingly, by implication this means that the industry acknowledges that the strategies used are aimed at enticing consumers to over-consume. Detrimental effects on individual, societal and environmental health are discounted as “side-effects,” according to the utilitarian moral philosophy. The “Greater Good” here is the “health” of the economy, according to the consumerist economic model (Boström, 2005).

The type of threats that come from the industry toward policy makers were exemplified in July 2020 where the United Kingdom was to introduce a ban on sugary food ads before 9PM because a clear positive relationship between obesity and Covid-19 had been found. The proposal to ban certain ads before 9PM came from the United Kingdom Prime Minister.

Economists were fast to condem this intention to ban such ads as “dangerous.” One article warned that the predicted cost to the United Kingdom’s economy of the ad ban would be around $1.3 billion, and that this ban would probably lead to a raise in prices for consumers (Morales and Swint, 2020). It was summarised by the chief operating officer at the Food and Drink Federation, as “[…] new restrictions on promoting and advertising everyday food and drink will increase the price of food, reduce consumer choice and threaten jobs across the U.K.”. A different outlet read “The government’s new obesity strategy for England will raise prices, reduce consumer choice, threaten jobs and stifle innovation. And all to save 17 calories a day” (Morrison, 2020); using “ridiculing” to take credibility from the proposal (i.e., “17” calories doesn’t seem much making the possible gains of the proposal seem insignificant, on the expense of a great cost).

Let us consider this dilemma that the Prime Minister now faced through the lens of research on moral judgement (for a review, see Christensen and Gomila, 2012). The prime minister stood before this choice:


(A)ban ads before 9pm and risk jobs,



vs.


(B)allow the ads before 9PM and risk an obesity pandemic on top of the Covid pandemic.



In moral judgement research, a dilemma is a hypothetical situation where two different chains of events are possible. Each chain of events leads to some type of harm. These are different types of harm, but harm nonetheless. Research participants are then asked to, hypothetically, choose which of the proposed chains of events they prefer. For example: do you pull a switch to redirect a trolley so that it changes its course and kills one person instead of five people that would die if you don’t intervene? (Foot, 1978; Thompson et al., 1981; Greene et al., 2001). Similarly, the Prime Minister faced a dilemma about who to save (children or jobs?), and who to sacrifice (children or jobs?). See Figure 4.


[image: image]

FIGURE 4. The moral dilemma faced by the UK Prime Minister. Observe the two possible judgements about this dilemma: we can choose to refrain from acting (and cause harm by omission we don’t act, or we can choose to act (and cause harm by commission this will save people (because they don’t get obese in the first place), but harm people that will lose their jobs until the economy has restructured itself. Designed by all authors. Illustration by Sina HN Yazdi.


In addition, another ingredient that we know from moral judgement research was present in the prime minister’s dilemma: our own relationship to the saved or to be “sacrificed” individuals, is a factor that has been called “Benefit Recipient” in moral judgement research (Christensen et al., 2014). The background at the time was that the Prime Minister had just recovered from a serious Covid-19 episode, that likely had been exacerbated by his own high BMI, and he had become a father to a baby-son. Thus, his choice was suddenly not only a dilemma between jobs and health, but also a very personally relevant moral dilemma. The dilemma had now become a type of dilemma, where the outcome, if the agent choose to act (i.e., here: ban ads for unhealthy foods before 9PM), would be a “self-beneficial” outcome, because it would be benefical to the agent themselves or their kin. The individuals to save, by imposing an ad-ban of this kind, are in this case himself and his baby-son. As evidenced by the research on moral judgement, it is always easier to consent harm (in this case to “the economy”), if the harm produced is “self-beneficial,” i.e., relevant to our own benefit.

At present, the above example of a successful ban for palatable drinks ads is rather unusual. The most common situation is that there are stark warnings from potent stakeholders that “overregulating” food, drink and cigarette markets would be turning countries into “nanny-states” that will feel patronising for citizens (Rouch et al., 2010; Wheeler, 2018; Nanny State Index, 2019). For sure, European countries like the United Kingdom are considered among the most patronising in this respect, and European countries like Germany among the least so (Austin, 2016; Nanny State Index, 2019). Generally, citizens dislike a state that aims to “protect” them from themselves’ (Kwon et al., 2019), for instance, in terms of food policies to promote healthy diets (Kwon et al., 2019), and it is true that more regulation isn’t always the best solution (Peters et al., 2013).

However, from a different point of view, “The nanny state critique is ultimately a call for the state to be agnostic about the health of citizens, allowing market forces to dominate” (Magnusson, 2015, p. 1). Besides, as reviewed above, also research in cognitive neuroscience shows that the story isn’t as easy as that, that we are not as free as we think we are, when we choose to purchase something that is detrimental to our health. Therefore, adopting a view that sees “legislation [as a way that] brings about changes that individuals on their own cannot, and sets new standards for the public good. Rather than condemning such activity as ‘nanny statist’, it might be more appropriate to view it as a form of ‘stewardship’” (Jochelson, 2006, p. 1), which seems more adequate. Such legislation might be informed, among other factors, by what we know about the human psyche and brain at present from psychology and neuroscience.

On a very basic level, legislating neuromarketing research practice following the principles set forth in the Helsinki Declaration for Experimentation with Human Subjects would be a first important step. Then the point would be about identifying, via democratic processes, what basic liberties a society can agree on with regards to (neuro-)marketing endeavours, and which then should be protected by law. This is a different form of freedom than leaving citizens to their own fate, full well knowing that this will contribute, for instance, to the global social and economic burden of poor health (Pettit, 2015; Kwon et al., 2019).



FINAL CONSIDERATIONS

On the basis of our non-exhaustive analysis of available literature in this domain throughout this article, we propose several take-home messages:


(1)Scientists/academics at universities and research institutions working with industry:


•Read the Helsinki Declaration of Helsinki for Medical Research Involving Human Subjects, especially regarding the points (i) use of deception, (ii) how to safeguard individuals’ dignity, (iii) adequate use of methods, and (iv) how to safeguard effects on the environment.

•Perform a proper risk assessment prior to any research activity (as is costumery within academic research), specifically regarding whether the evidence that would be gathered with this research could be misused to exploit individual, societal and the environmental health to favour financial gains of a small number of individuals. And, work minimise any such risk.



(2)Companies, classical marketers, producers of ads, artists working in the marketing business, etc.:


•Consult professionals that have a scientific background and who are trained in applying ethical research practices.

•Collaborate only with adequately trained scientists who are able to apply the right methods, and at the same time can contribute to elaborate cost-benefit plans as well as risk assessments regarding potential risks to individuals, society and environment, while keeping the potential benefits for the company in mind.



(3)Policy makers, individuals working in NGOs, etc:


•Evaluate the potential impact of certain neuromarketing practices for individual, societal and the environmental health and wellbeing, with the help of adequately trained scientists.

•Undertake risk assessments to inform whether regulatory endeavours are needed to safeguard individuals, the society and/or the environmental from some neuromarketing practices.

•Contribute to the discussion about whether and which risk-signalling endeavours might be useful on packaging etc., to inform consumers, and societies of potential risk (e.g., as proposed as a “disclaimer” in our provocative Hypothetical Orange Juice Dilemma example).



(4)Individuals:


•Educate oneself regarding the effects of persuasive advertising on our body and brain, and ultimately on our decision making in the consumer choice domain.

•Avoid exposing ourselves to potential manipulation of persuasive ads (e.g., switch off TV during ad blocks, instal ad blocker in computer browser, etc.).

•Educate children as much about the risks of too much fat and sugar intake, as of the hazards of succumbing to a persuasive advertisement.






Conclusions

The Helsinki Declaration (1964) is inspired by the The Universal Declaration of Human Rights (1948). It was brought forward after the turmoil of the Second World War, to prevent that, ever again, research should be carried out that fails to safeguard individual, societal and environmental health and wellbeing. It has been endorsed additionally by several international directives since then (US Department of Health and Human Services, 1979; Iphofen, 2009; European Commission, 2018), and it has been clearly stated that these apply as much to medical research, as to social and behavioural research endeavours. This means, these guidelines for ethical research also apply, in their entirety, to the domain of Neuromarketing research.

We have outlined that both individuals as consumers, and policy makers assuming stewardship, can assist the neuromarketing researcher to move toward an ethical research practice in this domain.



Limitations

Individuals (consumers), the neuromarketer and the steward face important obstacles. The consumer, due to the biases of our human brain, the neuromarketer due to pressures from industry and the need to earn a living, and the policy maker, due to the warnings and threats from the industry of job losses and economic hardship if the marketing effort is regulated.



Outlook

The Neuromarketing Science and Business Association (NMSBA) has provided a Code of Ethics, that members can sign up to voluntarily. This code takes into account precisely the important ethical guidelines that should govern any research with human subjects. Such self-regulatory efforts should be promoted extensively. The most important step for neuromarketers of the future, as much as for companies working in the marketing business in general, is to familiarize themselves with the available ethical guidelines that regulate research with human participants in general, and then apply these to the (neuro)marketing domain. The Code of Ethics of the NMSBA provides a useful starting point.




AUTHOR CONTRIBUTIONS

JC: conceptualisation, literature search, main responsible for providing drafts and revisions of the manuscript. FF: conceptualisation, literature search, provided revisions of drafts, and lead discussion rounds. MV: literature search, provided critical revisions of manuscript drafts, content check, and reference management. SY: conceptualisation of summary figures, critical revisions of manuscript drafts, and content check. All authors contributed to the article and approved the submitted version.



ACKNOWLEDGMENTS

We thank the Max Planck Society for continuous support. We also thank the British Academy for previous support (British Academy Mobility Award; PM160240).



REFERENCES

Alavi, S. S., Ferdosi, M., Jannatifard, F., Eslami, M., Alaghemandan, H., and Setare, M. (2012). Behavioral Addiction versus Substance Addiction: Correspondence of Psychiatric and Psychological Views. Int. J. Prevent. Med. 3, 290–294.

Ardeshiri, A., Sampson, S., and Swait, J. (2019). Seasonality effects on consumers’ preferences over quality attributes of different beef products. Meat Sci. 157:107868. doi: 10.1016/j.meatsci.2019.06.004

Aschemann-Witzel, J., Jensen, J. H., Jensen, M. H., and Kulikovskaja, V. (2017). Consumer behaviour towards price-reduced suboptimal foods in the supermarket and the relation to food waste in households. Appetite 116, 246–258. doi: 10.1016/j.appet.2017.05.013

Ashby, F. G., Turner, B. O., and Horvitz, J. C. (2010). Cortical and basal ganglia contributions to habit learning and automaticity. Trends Cognit. Sci. 14, 208–215. doi: 10.1016/j.tics.2010.02.001

Askari, M., Heshmati, J., Shahinfar, H., Tripathi, N., and Daneshzad, E. (2021). Ultra-processed food and the risk of overweight and obesity: a systematic review and meta-analysis of observational studies. Int. J. Obes., 44, 2080–2091.

Aunger, R. (2007). Tooth brushing as routine behaviour. Int. Dental J. 57, 364–376. doi: 10.1111/j.1875-595X.2007.tb00163.x

Austin, H. (2016). Nanny State Index: ‘Excessive’ regulation and ‘sin taxes’ make UK the worst place in the EU to be a wine drinker or smoker. London: The Independent.

Bates, C., and Rowell, A. (2004). Tobacco Explained - the truth about the tobacco industry in its own words. Geneva: WHO.

Baumeister, R. F. (2002a). Ego depletion and self-control failure: An energy model of the self’s executive function. Self Ident. 1, 129–136. doi: 10.1080/152988602317319302

Baumeister, R. F. (2002b). Yielding to temptation: Self-control failure, impulsive purchasing, and consumer behavior. J. Consumer Res. 28, 670–676. doi: 10.1086/338209

Baumeister, R. F. (2014). Self-regulation, ego depletion, and inhibition. Neuropsychologia 65, 313–319. doi: 10.1016/j.neuropsychologia.2014.08.012

Baumeister, R. F., Sparks, E. A., Stillman, T. F., and Vohs, K. D. (2008). Free will in consumer behavior: Self-control, ego depletion, and choice. J. Consumer Psychol. 18, 4–13. doi: 10.1016/j.jcps.2007.10.002

Bayley, P. J., Frascino, J. C., and Squire, L. R. (2005). Robust habit learning in the absence of awareness and independent of the medial temporal lobe. Nature 436, 550–553. doi: 10.1038/nature03857

Bernays, E. (1928/1955/2004). Propaganda. New York, NY: Ig Publishing. doi: 10.1038/nature03857

Berridge, K. C., Ho, C. Y., Richard, J. M., and DiFeliceantonio, A. G. (2010). The tempted brain eats: pleasure and desire circuits in obesity and eating disorders. Brain Res. 1350, 43–64. doi: 10.1016/j.brainres.2010.04.003

Berthoud, H. R. (2007). Interactions between the “cognitive” and “metabolic” brain in the control of food intake. Physiol. Behav. 91, 486–498. doi: 10.1016/j.physbeh.2006.12.016

Birch, L., Savage, J. S., and Ventura, A. (2007). Influences on the development of children’s eating behaviours: from infancy to adolescence. Canad. J. Dietet. Pract. Res. 68, s1.

Biro, F. M., and Wien, M. (2010). Childhood obesity and adult morbidities. Am. J. Clin. Nutrit. 91, 1499S–1505S.

Black, D. W., Gabel, J., Hansen, J., and Schlosser, S. (2000). A double-blind comparison of fluvoxamine versus placebo in the treatment of compulsive buying disorder. Ann. Clin. Psychiat. 12, 205–211. doi: 10.3109/10401230009147113

Blakeslee, S. (2004). If Your Brain Has a ‘Buy Button,’What Pushes It? N Y Times 19:2004.

Boksem, M. A., and Smidts, A. (2015). Brain responses to movie trailers predict individual preferences for movies and their population-wide commercial success. J. Market. Res. 52, 482–492. doi: 10.1509/jmr.13.0572

Bortolotti, L., and Mameli, M. (2006). Deception in psychology: moral costs and benefits of unsought self-knowledge. Account Res. 13, 259–275. doi: 10.1080/08989620600848561

Bosmans, A. (2006). Scents and sensibility: When do (in) congruent ambient scents influence product evaluations? J. Market. 70, 32–43. doi: 10.1509/jmkg.70.3.032

Boström, M. (2005). “Political Consumerism: Its Motivations, Power, and Conditions in the Nordic Countries and Elsewhere,” in Proceedings from the 2nd International Seminar on Political Consumerism, Oslo August 26-29, 2004, (Copenhagen: Nordic Council of Ministers).

Boyland, E., and Halford, J. (2011). “Food promotion and food choice in children,” in Developing Children’s Food Products, eds D. Kilcast and F. Angus (Amsterdam: Elsevier), 101–124. doi: 10.1533/9780857091130.2.101

Boynton, M. H., Portnoy, D. B., and Johnson, B. T. (2013). Exploring the ethics and psychological impact of deception in psychological research. IRB 35, 7–13.

Bragg, M. A., Miller, A. N., Elizee, J., Dighe, S., and Elbel, B. D. (2016). Popular Music Celebrity Endorsements in Food and Nonalcoholic Beverage Marketing. Pediatrics 138:e20153977. doi: 10.1542/peds.2015-3977

Brembs, B. (2011). Towards a scientific concept of free will as a biological trait: spontaneous actions and decision-making in invertebrates. Proc. Biol. Sci. 278, 930–939. doi: 10.1098/rspb.2010.2325

Buss, A. H., Iscoe, I., and Buss, E. H. (1979). The development of embarrassment. J. Psychol. 103, 227–230.

Cai, H., Shi, Y., Fang, X., and Luo, Y. L. L. (2015). Narcissism predicts impulsive buying: phenotypic and genetic evidence. Front. Psychol. 6:881–881. doi: 10.3389/fpsyg.2015.00881

Cao, H., Jiang, J., Oh, L.-B., Li, H., Liao, X., and Chen, Z. (2013). A Masloó s hierarchy of needs analysis of social networking services continuance. J. Serv. Manage. 24, 170–190. doi: 10.1108/09564231311323953

Carnell, S., Cooke, L., Cheng, R., Robbins, A., and Wardle, J. (2011). Parental feeding behaviours and motivations. A qualitative study in mothers of UK pre-schoolers. Appetite 57, 665–673. doi: 10.1016/j.appet.2011.08.009

Caruso, G. (2012). Free Will and Consciousness: A Determinist Account of the Illusion of Free Will. Washington DC: Lexington Books.

Caruso, G. (2018). “Consciousness, Free Will, and Moral Responsibility,” in The Routledge Handbook of Consciousness, ed. R. J. Gennaro (London: Routledge), 78–91. doi: 10.4324/9781315676982-7

Carvalho, F. R., Moors, P., Wagemans, J., and Spence, C. (2017). The Influence of Color on the Consumer’s Experience of Beer. Front. Psychol. 8:2205. doi: 10.3389/fpsyg.2017.02205

Chatterjee, A. (2003). Prospects for a Cognitive Neuroscience of Visual Aesthetics. Bull. Psychol. Arts 4, 55–60.

Chatterjee, A. (2011). Neuroaesthetics: A Coming of Age Story. J. Cognit. Neurosci. 23, 53–62. doi: 10.1162/jocn.2010.21457

Chatzidakis, A., Hibbert, S., and Smith, A. P. (2007). Why people don’t take their concerns about fair trade to the supermarket: The role of neutralisation. J. Bus. Ethics 74, 89–100. doi: 10.1007/s10551-006-9222-2

Cherubino, P., Martinez-Levy, A. C., Caratù, M., Cartocci, G., Di Flumeri, G., Modica, E., et al. (2019). Consumer Behaviour through the Eyes of Neurophysiological Measures: State-of-the-Art and Future Trends. Computat. Intellig. Neurosci. 2019, 1976847–1976847. doi: 10.1155/2019/1976847

Christensen, J. F. (2017). Pleasure junkies all around - why it matters and why ‘the arts’ might be the answer. Proc. R. Soc. B Biol. Sci. 2017:2837.

Christensen, J. F., and Gomila, A. (2012). Moral dilemmas in cognitive neuroscience of moral decision-making: A principled review. Neurosci. Biobehav. Rev. 36, 1249–1264. doi: 10.1016/j.neubiorev.2012.02.008

Christensen, J. F., Flexas, A., Calabrese, M., Gut, N. K., and Gomila, A. (2014). Moral judgment reloaded: a moral dilemma validation study. Front. Psychol. 5:607. doi: 10.3389/fpsyg.2014.00607

Cim, T. (2005). Marketing and the 7Ps: A brief summary of marketing and how it work. London: The Chartered Institute of Marketing London.

Cisek, S. Z., Sedikides, C., Hart, C. M., Godwin, H. J., Benson, V., and Liversedge, S. P. (2014). Narcissism and consumer behaviour: a review and preliminary findings. Front. Psychol. 5:232–232. doi: 10.3389/fpsyg.2014.00232

Clarke, D. W., Perry, P., and Denson, H. (2012). The sensory retail environment of small fashion boutiques. J. Fashion Market. Manage. Int. J. 16:13612021211265872.

Craigie, A. M., Lake, A. A., Kelly, S. A., Adamson, A. J., and Mathers, J. C. (2011). Tracking of obesity-related behaviours from childhood to adulthood: a systematic review. Maturitas 70, 266–284. doi: 10.1016/j.maturitas.2011.08.005

Creusen, M. E., and Schoormans, J. P. (2005). The different roles of product appearance in consumer choice. J. Product Innovat. Manage. 22, 63–81. doi: 10.1111/j.0737-6782.2005.00103.x

Cuevas, L. M., Chong, S. M., and Lim, H. (2021). Influencer marketing: Social media influencers as human brands attaching to followers and yielding positive marketing results by fulfilling needs. J. Retail. Consumer Serv. 55, 102133. doi: 10.1016/j.jretconser.2020.102133

Davies, B. J., Kooijman, D., and Ward, P. (2003). The sweet smell of success: olfaction in retailing. J. Market. Manage. 19, 611–627. doi: 10.1080/0267257x.2003.9728228

De Bondt, C., Van Kerckhove, A., and Geuens, M. (2017). ‘My lips are sealed’ - The impact of package resealability on the consumption of tempting foods. Appetite 117, 143–151. doi: 10.1016/j.appet.2017.06.024

De Martino, B., Kumaran, D., Seymour, B., and Dolan, R. J. (2006). Frames, biases, and rational decision-making in the human brain. Science 313, 684–687. doi: 10.1126/science.1128356

Delgado, M. R., Miller, M. M., Inati, S., and Phelps, E. A. (2005). An fMRI study of reward-related probability learning. Neuroimage 24, 862–873. doi: 10.1016/j.neuroimage.2004.10.002

Dempsey, H. L. (2017). A Comparison of the Social-Adaptive Perspective and Functionalist Perspective on Guilt and Shame. Behav. Sci. 7:83. doi: 10.3390/bs7040083

Dennett, D. (2003). The Self as a Responding and Responsible Artifact. N. Y. Acad. Sci. 1001, 39–50. doi: 10.1196/annals.1279.003

Dennett, D. (2004). Freedom Evolves. London: Penguin Books.

Dennett, D. (2010). “My Brain Made Me Do It: When Neuroscientists Think They Can Do Philosophy,” in Max Weber Lecture Series, (Florence: European University Institute).

Di Salle, F., Cantone, E., Savarese, M. F., Aragri, A., Prinster, A., Nicolai, E., et al. (2013). Effect of carbonation on brain processing of sweet stimuli in humans. Gastroenterology 145, 537.e–539.e. doi: 10.1053/j.gastro.2013.05.041

Dolan, R. J. (2019). Marketing Reading: Framework for Marketing Strategy Formation. Boston MA: Harvard Business Publishing.

Dooley, R. (2011). Brainfluence: 100 ways to persuade and convince consumers with neuromarketing. New Jersey, NJ: John Wiley & Sons.

Doucé, L., and Janssens, W. (2013). The presence of a pleasant ambient scent in a fashion store: The moderating role of shopping motivation and affect intensity. Environ. Behav. 45, 215–238. doi: 10.1177/0013916511410421

Ducrot, P., Julia, C., Méjean, C., Kesse-Guyot, E., Touvier, M., Fezeu, L. K., et al. (2016). Impact of Different Front-of-Pack Nutrition Labels on Consumer Purchasing Intentions: A Randomized Controlled Trial. Am. J. Prev. Med. 50, 627–636. doi: 10.1016/j.amepre.2015.10.020

Duijster, D., de Jong-Lenters, M., Verrips, E., and van Loveren, C. (2015). Establishing oral health promoting behaviours in children - parents’ views on barriers, facilitators and professional support: a qualitative study. BMC Oral Health 15:157–157. doi: 10.1186/s12903-015-0145-0

Duke, É, and Montag, C. (2017a). “Smartphone addiction and beyond: Initial insights on an emerging research topic and its relationship to Internet addiction,” in Internet Addiction: Neuroscientific Approaches and Therapeutical Implications Including Smartphone Addiction, Edn 2nd Edn, eds C. Montag and M. Reuter (Berlin: Springer), 359–372. doi: 10.1007/978-3-319-46276-9_21

Duke, É, and Montag, C. (2017b). Smartphone addiction, daily interruptions and self-reported productivity. Addict. Behav. Rep. 6, 90–95. doi: 10.1016/j.abrep.2017.07.002

Egnell, M., Talati, Z., Hercberg, S., Pettigrew, S., and Julia, C. (2018). Objective Understanding of Front-of-Package Nutrition Labels: An International Comparative Experimental Study across 12 Countries. Nutrients 10:1542. doi: 10.3390/nu10101542

Elder, R. S., and Krishna, A. (2010). The effects of advertising copy on sensory thoughts and perceived taste. J. Consumer Res. 36, 748–756. doi: 10.1086/605327

Ellen, P. S. (1994). Do we know what we need to know? Objective and subjective knowledge effects on pro-ecological behaviors. J. Bus. Res. 30, 43–52. doi: 10.1016/0148-2963(94)90067-1

Endrizzi, I., Aprea, E., Betta, E., Charles, M., Zambanini, J., and Gasperi, F. (2019). Investigating the Effect of Artificial Flavours and External Information on Consumer Liking of Apples. Molecules 24:4306. doi: 10.3390/molecules24234306

Engbert, K., Wohlschläger, A., and Haggard, P. (2008). Who is causing what? The sense of agency is relational and efferent-triggered. Cognition 107, 693–704. doi: 10.1016/j.cognition.2007.07.021

European Commission (2018). Ethics in Social Science and Humanities. Luxembourg: European Commission.

European Commission (EURAXESS) (2000). The European Charter & Code for Researchers.

Everitt, B. J., and Robbins, T. W. (2005). Neural systems of reinforcement for drug addiction: from actions to habits to compulsion. Nat. Neurosci. 8, 1481–1489. doi: 10.1038/nn1579

Fam, K. S., and Merrilees, B. (1998). Exploring the relevance of strategic promotion management approach among small independent retailers. Int. J. Retail Distribut. Manag. 26, 354–361. doi: 10.1108/09590559810237890

Filevich, E., Kühn, S., and Haggard, P. (2013). There is no free won’t: antecedent brain activity predicts decisions to inhibit. PLoS One 8:e53053–e53053. doi: 10.1371/journal.pone.0053053

Fischman, S. L. (1997). The history of oral hygiene products: how far have we come in 6000 years? Periodontol 2000, 7–14. doi: 10.1111/j.1600-0757.1997.tb00099.x

Fisher, C. E., Chin, L., and Klitzman, R. (2010). Defining neuromarketing: practices and professional challenges. Harvard Rev. Psychiatry 18, 230–237. doi: 10.3109/10673229.2010.496623

Flick, C. (2016). Informed consent and the Facebook emotional manipulation study. Res. Ethics 12, 14–28. doi: 10.1177/1747016115599568

Flood-Obbagy, J. E., and Rolls, B. J. (2009). The effect of fruit in different forms on energy intake and satiety at a meal. Appetite 52, 416–422. doi: 10.1016/j.appet.2008.12.001

Folkvord, F., Anschütz, D. J., Boyland, E., Kelly, B., and Buijzen, M. (2016). Food advertising and eating behavior in children. Curr. Opin. Behav. Sci. 9, 26–31. doi: 10.1016/j.cobeha.2015.11.016

Foot, P. (1978). “The problem of abortion and the doctrine of the double effect,” in Reprinted in Virtues and Vices and Other Essays in Moral Philosophy, (Oxford: Blackwell), 19–32. doi: 10.1093/0199252866.003.0002

Fortunato, V. C. R., Giraldi, J. A. M. E., and de Oliveira, J. H. C. (2014). A review of studies on neuromarketing: Practical results, techniques, contributions and limitations. J. Manag. Res. 6:201. doi: 10.5296/jmr.v6i2.5446

Freimuth, M., Moniz, S., and Kim, S. R. (2011). Clarifying Exercise Addiction: Differential Diagnosis, Co-occurring Disorders, and Phases of Addiction. Int. J. Environ. Res. Public Health 8, 4069–4081. doi: 10.3390/ijerph8104069

Frijda, N. H. (1987). Emotion, cognitive structure, and action tendency. Cognit. Emot. 1, 115–143. doi: 10.1080/02699938708408043

Gearhardt, A. N., Grilo, C. M., DiLeone, R. J., Brownell, K. D., and Potenza, M. N. (2011). Can Food be Addictive? Public Health and Policy Implications. Addiction 106, 1208–1212. doi: 10.1111/j.1360-0443.2010.03301.x

Ghosh, D. (2010). Personalised food: how personal is it? Genes Nutrit. 5, 51–53. doi: 10.1007/s12263-009-0139-0

Ghosh, P. R., Fawcett, D., Sharma, S. B., and Poinern, G. E. (2016). Progress towards Sustainable Utilisation and Management of Food Wastes in the Global Economy. Int. J. Food Sci. 2016:3563478. doi: 10.1155/2016/3563478

Graffeo, M., Polonio, L., and Bonini, N. (2015). Individual differences in competent consumer choice: the role of cognitive reflection and numeracy skills. Front. Psychol. 6:844–844. doi: 10.3389/fpsyg.2015.00844

Grannis, F. (2017). MA03. 02 Lung Cancer in Women 1929 to 2016: Cold-Blooded Origins of an Epidemic. J. Thoracic Oncol. 12:S353.

Grant, J. E., Potenza, M. N., Weinstein, A., and Gorelick, D. A. (2010). Introduction to Behavioral Addictions. Am. J. Drug Alcohol Abuse 36, 233–241. doi: 10.3109/00952990.2010.491884

Greene, J. D., Sommerville, R. B., Nystrom, L. E., Darley, J. M., and Cohen, J. D. (2001). An fMRI investigation of emotional engagement in moral judgment. Science 293, 2105–2108. doi: 10.1126/science.1062872

Grey, T., Healy, J. M., Linn, S., Rowe, J., Ruskin, G., and Villani, V. (2003). Commercial Alert asks Emory University to halt neuromarketing experiments. Washington, D.C: Commercial Alert.

Grohmann, B., Spangenberg, E. R., and Sprott, D. E. (2007). The influence of tactile input on the evaluation of retail product offerings. J. Retail. 83, 237–245. doi: 10.1016/j.jretai.2006.09.001

Haggard, P., Clark, S., and Kalogeras, J. (2002). Voluntary action and conscious awareness. Nat. Neurosci. 5, 382–385. doi: 10.1038/nn827

Halford, J. C., and Harrold, J. A. (2012). Satiety-enhancing products for appetite control: science and regulation of functional foods for weight management. Proc. Nutr. Soc. 71, 350–362. doi: 10.1017/s0029665112000134

Harmon-Jones, E. and Mills, J. (1999). Cognitive dissonance: Progress on a pivotal theory in social psychology. Washington, DC: American Psychological Association.

Harmon-Jones, E., Harmon-Jones, C., and Summerell, E. (2017). On the Importance of Both Dimensional and Discrete Models of Emotion. Behav. Sci. 7:66. doi: 10.3390/bs7040066

Harris, J. L., LoDolce, M., Dembek, C., and Schwartz, M. B. (2015). Sweet promises: Candy advertising to children and implications for industry self-regulation. Appetite 95, 585–592. doi: 10.1016/j.appet.2015.07.028

Harrison, G. W. (2008). Neuroeconomics: a critical reconsideration. Econom. Philosop. 24, 303–344. doi: 10.1017/S0266267108002009

Harrison, R., Newholm, T., and Shaw, D. (2005). The ethical consumer. London: Sage.

Hartmann, M., Cash, S. B., Yeh, C.-H., Landwehr, S. C., and McAlister, A. R. (2017). Children’s purchase behavior in the snack market: Can branding or lower prices motivate healthier choices? Appetite 117, 247–254. doi: 10.1016/j.appet.2017.06.014

Haselhoff, V., Faupel, U., and Holzmüller, H. H. (2014). Strategies of children and parents during shopping for groceries. Young Consum. 15, 17–36. doi: 10.1108/YC-03-2013-00366

Hauck, P., and Hecht, H. (2019). Having a Drink with Tchaikovsky: The Crossmodal Influence of Background Music on the Taste of Beverages. Multisens. Res. 32, 1–24. doi: 10.1163/22134808-20181321

Henriques, A. S., King, S. C., and Meiselman, H. L. (2009). Consumer segmentation based on food neophobia and its application to product development. Food Qual. Prefer. 20, 83–91. doi: 10.1016/j.foodqual.2008.01.003

Henry, H. K. M., and Borzekowski, D. L. G. (2011). The Nag Factor. J. Childr. Media 5, 298–317. doi: 10.1080/17482798.2011.584380

Hirt, E. R., Clarkson, J. J., and Jia, L. (2016). Self-Regulation and Ego Control. San Diego: Academic Press.

Hopkins, C. C. (1998). Scientific Advertising. Lincolnwood, IL: NTC.

Hufford, A. (2016). Lumos Labs Fined by FTC Over Brain-Game Claims The Wall Street Journal.

Hujoel, P. P. (2019). Historical perspectives on advertising and the meme that personal oral hygiene prevents dental caries. Gerodontology 36, 36–44.

Iphofen, R. (2009). Ethical Decision-Making in Social Research. A Practical Guide. New York, NY: Palgrave Macmillan.

Jai, T. M., O’Boyle, M. W., and Fang, D. (2014). Neural correlates of sensory-enabling presentation: An fMRI study of image zooming and rotation video effects on online apparel shopping. J. Consumer Behav. 13, 342–350.

Janssens, K., Lambrechts, W., van Osch, A., and Semeijn, J. (2019). How Consumer Behavior in Daily Food Provisioning Affects Food Waste at Household Level in The Netherlands. Foods 8:428. doi: 10.3390/foods8100428

Jochelson, K. (2006). Nanny or steward? The role of government in public health. Public Health 120, 1149–1155. doi: 10.1016/j.puhe.2006.10.009

Joon, V., Shahrawat, R., and Kapahi, M. (2017). The Emerging Environmental and Public Health Problem of Electronic Waste in India. J. Health Pollut. 7, 1–7. doi: 10.5696/2156-9614-7.15.1

Kahneman, D., and Tversky, A. (2000). Choices, Values, and Frames. Cambridge, UK: Cambridge University Press.

Kalivas, P. W., and Volkow, N. D. (2005). The neural basis of addiction: a pathology of motivation and choice. Am. J. Psychiatry 162, 1403–1413. doi: 10.1176/appi.ajp.162.8.1403

Kaufmann, H. R., and Panni, M. F. A. K. (2017). Socio-economic perspectives on consumer engagement and buying behavior. Pennsylvania, PA: IGI Global.

Kelly, B., Halford, J. C. G., Boyland, E. J., Chapman, K., Bautista-Castaño, I., Berg, C., et al. (2010). Television food advertising to children: a global perspective. Am. J. Public Health 100, 1730–1736. doi: 10.2105/AJPH.2009.179267

Keltner, D., and Haidt, J. (2003). Approaching awe, a moral, spiritual, and aesthetic emotion. Cogn. Emot. 17, 297–314. doi: 10.1080/02699930302297

Kim, H.-N. (2010). Effects of the centrality of visual product aesthetics and aesthetic experiences on impulse buying behavior for fashion products. J. Kor. Soc. Clothing Textil. 34, 1947–1956.

Kim, W. O. (2012). Institutional review board (IRB) and ethical issues in clinical research. Kor. J. Anesthesiol. 62, 3–12. doi: 10.4097/kjae.2012.62.1.3

Kim, Y.-K., and Sullivan, P. (2019). Emotional branding speaks to consumers’ heart: the case of fashion brands. Fashion Textil. 6:2. doi: 10.1186/s40691-018-0164-y

Klemm, W. R. (2010). Free will debates: Simple experiments are not so simple. Adv. Cognit. Psychol. 6, 47–65. doi: 10.2478/v10053-008-0073-5

Knöferle, K. (2012). Using customer insights to improve product sound design. Market. Rev. Gallen 29, 47–53.

Knowlton, B. J., Mangels, J. A., and Squire, L. R. (1996). A neostriatal habit learning system in humans. Science 273, 1399–1402. doi: 10.1126/science.273.5280.1399

Konecni, V. J. (2005). The aesthetic trinity: Awe, being moved, thrills. Bull. Psychol. Arts 5, 27–44.

Köster, E. P. (2009). Diversity in the determinants of food choice: A psychological perspective. Food Qual. Prefer. 20, 70–82. doi: 10.1016/j.foodqual.2007.11.002

Kotler, P. (1965). Behavioural models for analyzing buyers. J. Market. 29:002224296502900408.

Kotler, P. (2003). Marketing insights from A to Z: 80 concepts every manager needs to know. New Jersey, NJ: John Wiley & Sons.

Kotler, P., and Armstrong, G. (2010). Principles of marketing. London: Pearson education.

Kotler, P., and Keller, K. L. (2015). Marketing management, global edition. London: Pearson Education.

Kramer, A. D., Guillory, J. E., and Hancock, J. T. (2014). Experimental evidence of massive-scale emotional contagion through social networks. Proc. Natl. Acad. Sci. 111, 8788–8790.

Kreibig, S. D. (2010). Autonomic nervous system activity in emotion: a review. Biol. Psychol. 84, 394–421. doi: 10.1016/j.biopsycho.2010.03.010

Kringelbach, M. L., and Berridge, K. C. (2009). Towards a functional neuroanatomy of pleasure and happiness. Trends Cogn. Sci. 13, 479–487. doi: 10.1016/j.tics.2009.08.006

Kringelbach, M. L., and Berridge, K. C. (2010a). The Functional Neuroanatomy of Pleasure and Happiness. Discov. Med. 9, 579–587.

Kringelbach, M. L., and Berridge, K. C. (2010b). The Neuroscience of Happiness and Pleasure. Soc. Res. 77, 659–678.

Kringelbach, M. L., Stein, A., and van Hartevelt, T. J. (2012). The functional human neuroanatomy of food pleasure cycles. Physiol. Behav. 106, 307–316. doi: 10.1016/j.physbeh.2012.03.023

Kwon, J., Cameron, A. J., Hammond, D., White, C. M., Vanderlee, L., Bhawra, J., et al. (2019). A multi-country survey of public support for food policies to promote healthy diets: Findings from the International Food Policy Study. BMC Public Health 19:1205–1205. doi: 10.1186/s12889-019-7483-9

Leder, H., Belke, B., Oeberst, A., and Augustin, M. D. (2004). A model of aesthetic appreciation and aesthetic judgments. Br. J. Psychol. 95, 489–508.

Lender, A., Meule, A., Rinck, M., Brockmeyer, T., and Blechert, J. (2018). Measurement of food-related approach-avoidance biases: Larger biases when food stimuli are task relevant. Appetite 125, 42–47. doi: 10.1016/j.appet.2018.01.032

Lesser, L. I., Hunnes, D. E., Reyes, P., Arab, L., Ryan, G. W., Brook, R. H., et al. (2012). Assessment of food offerings and marketing strategies in the food-service venues at California Children’s Hospitals. Acad. Pediatr. 12, 62–67. doi: 10.1016/j.acap.2011.09.004

Libet, B., Gleason, C. A., Wright, E. W., and Pearl, D. K. (1983). Time of conscious intention to act in relation to onset of cerebral activity (readiness potential): the unconscious initiation of a freely volunatry act. Brain 106, 623–642.

Linares, D., Aguilar-Lleyda, D., and López-Moliner, J. (2019). Decoupling sensory from decisional choice biases in perceptual decision making. Elife 8:43994. doi: 10.7554/eLife.43994

Lindstrom, M. (2008). Brand sense: Sensory secrets behind the stuff we buy. New York, NY: Simon and Schuster.

Longacre, M. R., Drake, K. M., Titus, L. J., Cleveland, L. P., Langeloh, G., Hendricks, K., et al. (2016). A toy story: Association between young children’s knowledge of fast food toy premiums and their fast food consumption. Appetite 96, 473–480. doi: 10.1016/j.appet.2015.10.006

Low, S. P., and Tan, M. C. (1995). A convergence of Western marketing mix concepts and oriental strategic thinking. Market. Intellig. Plann. 13, 36–46.

Luchs, M. G., Brower, J., and Chitturi, R. (2012). Product Choice and the Importance of Aesthetic Design Given the Emotion-laden Trade-off between Sustainability and Functional Performance. J. Product Innovat. Manag. 29, 903–916. doi: 10.1111/j.1540-5885.2012.00970.x

Luo, X. (2005). How does shopping with others influence impulsive purchasing? J. Consumer Psychol. 15, 288–294.

Magnusson, R. S. (2015). Case studies in nanny state name-calling: what can we learn? Public Health 129, 1074–1082. doi: 10.1016/j.puhe.2015.04.023

Manenti, M. (2013). An analysis of the sensorial marketing methods in the fashion retail sector. Dublin: Dublin Business School.

Markovic, S. (2010). Aesthetic experience and the emotional content of paintings. Psihologija 43, 47–64.

Martela, F., DeHaan, C. R., and Ryan, R. M. (2016). “On Enhancing and Diminishing Energy Through Psychological Means: Research on Vitality and Depletion From Self-Determination Theory,” in Self-Regulation and Ego Control, Chap. 4, eds E. R. Hirt, J. J. Clarkson, and L. Jia (San Diego: Academic Press), 67–85.

Maslow, A. H. (1943). A Theory of Human Motivation. Psychol. Rev. 50, 370–396.

Maslow, A. H. (1954). Motivation and personality. New York, NY: Harper and Row.

Maslow, A. H. (1964). Religions, values, and peak experiences. New York, NY: Penguin Books Limited.

Mason, M., Welch, S. B., and Morales, M. (2014). Hispanic caregiver perceptions of water intake recommendations for young children and their current beverage feeding practices. J. Appl. Soc. Sci. 9, 35–46. doi: 10.1177/1936724414526718

Mattila, A. S., and Wirtz, J. (2008). The role of store environmental stimulation and social factors on impulse purchasing. J. Serv. Market. 22, 562–567.

Maubach, N., Hoek, J., and McCreanor, T. (2009). An exploration of parents’ food purchasing behaviours. Appetite 53, 297–302. doi: 10.1016/j.appet.2009.07.005

McClernon, F. J. (2009). Neuroimaging of Nicotine Dependence: Key Findings and Application to the Study of Smoking-Mental Illness Comorbidity. J. Dual Diagnos. 5, 168–178. doi: 10.1080/15504260902869204

McDevitt, R. M., Poppitt, S. D., Murgatroyd, P. R., and Prentice, A. M. (2000). Macronutrient disposal during controlled overfeeding with glucose, fructose, sucrose, or fat in lean and obese women. Am. J. Clin. Nutr. 72, 369–377. doi: 10.1093/ajcn/72.2.369

Mela, D. J., and Woolner, E. M. (2018). Perspective: Total, Added, or Free? What Kind of Sugars Should We Be Talking About? Adv. Nutrit. 9, 63–69. doi: 10.1093/advances/nmx020

Menninghaus, W., Wagner, V., Wassiliwizky, E., Schindler, I., Hanich, J., Jacobsen, T., et al. (2019). What are aesthetic emotions? Psychol. Rev. 126, 171–195. doi: 10.1037/rev0000135

Meule, A., Lender, A., Richard, A., Dinic, R., and Blechert, J. (2019a). Approach-avoidance tendencies towards food: Measurement on a touchscreen and the role of attention and food craving. Appetite 137, 145–151. doi: 10.1016/j.appet.2019.03.002

Meule, A., Richard, A., Lender, A., Dinic, R., Brockmeyer, T., Rinck, M., et al. (2019b). Measuring approach-avoidance tendencies towards food with touchscreen-based arm movements. Psychol. Res. 84, 1789–1800. doi: 10.1007/s00426-019-01195-1

Milios, L. (2018). Advancing to a Circular Economy: three essential ingredients for a comprehensive policy mix. Sustainabil. Sci. 13, 861–878. doi: 10.1007/s11625-017-0502-9

Miller, F. G., and Kaptchuk, T. J. (2008). Deception of subjects in neuroscience: an ethical analysis. J. Neurosci. 28, 4841–4843. doi: 10.1523/JNEUROSCI.1493-08.2008

Miller, K. E., and Ginter, J. L. (1979). An investigation of situational variation in brand choice behavior and attitude. J. Market. Res. 16:111.

Miskell, P. (2004). Cavity Protection or Cosmetic Perfection? Innovation and Marketing of Toothpaste Brands in the United States and Western Europe, 1955–1985. Bus. Hist. Rev. 78, 29–60. doi: 10.2307/25096828

Moraga, G., Huysveld, S., Mathieux, F., Blengini, G. A., Alaerts, L., Van Acker, K., et al. (2019). Circular economy indicators: What do they measure? Resour. Conservat. Recycl. 146, 452–461. doi: 10.1016/j.resconrec.2019.03.045

Morales, A., and Swint, B. (2020). U.K. Businesses See Obesity Plan Raising Prices, Hurting Economy. New York, NY: Bloomberg.

Morrison, O. (2020). ‘A missed opportunity’: UK food industry hits back as government anti-obesity plan unveiled. New York, NY: Food Navigator.

Moss, M. (2013). The extraordinary science of addictive junk food. New York, NY: New York Times.

Movassagh, E. Z., Baxter-Jones, A. D., Kontulainen, S., Whiting, S. J., and Vatanparast, H. (2017). Tracking dietary patterns over 20 years from childhood through adolescence into young adulthood: The Saskatchewan Pediatric Bone Mineral Accrual Study. Nutrients 9:990.

Muraven, M., and Baumeister, R. F. (2000). Self-regulation and depletion of limited resources: does self-control resemble a muscle? Psychol. Bull. 126, 247–259. doi: 10.1037/0033-2909.126.2.247

Murray, D. P. (2013). Branding “Real” Social Change in Dove’s Campaign for Real Beauty. Feminist Media Stud. 13, 83–101. doi: 10.1080/14680777.2011.647963

Nanny State Index (2019). Table “Criteria of a Nanny State”. Available online at: http://nannystateindex.org/

Naqvi, N. H., Rudrauf, D., Damasio, H., and Bechara, A. (2007). Damage to the insula disrupts addiction to cigarette smoking. Science 315, 531–534. doi: 10.1126/science.1135926

Needhidasan, S., Samuel, M., and Chidambaram, R. (2014). Electronic waste - an emerging threat to the environment of urban India. J. Environ. Health Sci. Engine. 12, 36–36. doi: 10.1186/2052-336X-12-36

Nijhawan, L. P., Janodia, M. D., Muddukrishna, B. S., Bhat, K. M., Bairy, K. L., Udupa, N., et al. (2013). Informed consent: Issues and challenges. J. Adv. Pharmaceut. Technol. Res. 4, 134–140. doi: 10.4103/2231-4040.116779

Noë, B., Turner, L. D., Linden, D. E. J., Allen, S. M., Winkens, B., and Whitaker, R. M. (2019). Identifying Indicators of Smartphone Addiction Through User-App Interaction. Comput. Hum. Behav. 99, 56–65. doi: 10.1016/j.chb.2019.04.023

North, A. C. (2012). The effect of background music on the taste of wine. Br. J. Psychol. 103, 293–301. doi: 10.1111/j.2044-8295.2011.02072.x

O’Donohoe, S., and Young, C. E. (2008). Emotions, Advertising and Consumer Choice. Int. J. Advertis. 27, 477–478. doi: 10.2501/S0265048708080104

O’Dougherty, M., Story, M., and Stang, J. (2006). Observations of parent-child co-shoppers in supermarkets: children’s involvement in food selections, parental yielding, and refusal strategies. J. Nutr. Educ. Behav. 38, 183–188. doi: 10.1016/j.jneb.2005.11.034

Olsen, C. M. (2011). Natural Rewards, Neuroplasticity, and Non-Drug Addictions. Neuropharmacology 61, 1109–1122. doi: 10.1016/j.neuropharm.2011.03.010

Packard, V. (1957/2007). The Hidden Persuaders. New York City, NY: Ig Publishing.

Papakonstantinou, K. G. (2019). “Edward Bernays and Ernest Dichter: A review about the two men who transformed the consuming market,” in Conference: 2019 Annual Conference of the European Media Management Association (emma) Media Management and Actionable Knowledge: The Relationship between Theory and Practice, At 5–7 June 2019, Limassol, Cyprus, (Tallinn: European Media Management Association).

Parvanta, S. A., Brown, J. D., Du, S., Zimmer, C. R., Zhao, X., and Zhai, F. (2010). Television use and snacking behaviors among children and adolescents in China. J. Adolesc. Health 46, 339–345. doi: 10.1016/j.jadohealth.2009.08.002

Peck, J., and Childers, T. L. (2003). To have and to hold: The influence of haptic information on product judgments. J. Market. 67, 35–48.

Pelowski, M. (2015). Tears and transformation: Feeling like crying as an indicator of insightful or “aesthetic” experience with art. Front. Psychol. 6:1006. doi: 10.3389/fpsyg.2015.01006

Pelowski, M., and Akiba, F. (2011). A model of art perception, evaluation and emotion in transformative aesthetic experience. New Ideas Psychol. 29, 80–97. doi: 10.1016/j.newideapsych.2010.04.001

Pelowski, M., Markey, P. S., Forster, M., Gerger, G., and Leder, H. (2017). Move me, astonish me delight my eyes and brain: the Vienna Integrated Model of top–down and bottom–up processes in Art Perception (VIMAP) and corresponding affective, evaluative, and neurophysiological correlates. Physic. Life Rev. 21, 80–125. doi: 10.1016/j.plrev.2017.02.003

Pelowski, M., Markey, P. S., Lauring, J. O., and Leder, H. (2016). Visualizing the Impact of Art: An Update and Comparison of Current Psychological Models of Art Experience. Front. Hum. Neurosci. 10:160–160. doi: 10.3389/fnhum.2016.00160

Pereboom, D., and Caruso, G. (2018). “Hard-Incompatibilist Existentialism: Neuroscience, Punishment, and Meaning in Life,” in Neuroexistentialism: Meaning, Morals, and Purpose in the Age of Neuroscience, eds G. Caruso and O. Flanagan (New York, NY: Oxford University Press).

Peters, E., Klein, W., Kaufman, A., Meilleur, L., and Dixon, A. (2013). More Is Not Always Better: Intuitions About Effective Public Policy Can Lead to Unintended Consequences. Soc. Iss. Policy Rev. 7, 114–148. doi: 10.1111/j.1751-2409.2012.01045.x

Pettit, P. (2015). Freedom and the state: nanny or nightwatchman? Public Health 129, 1055–1060. doi: 10.1016/j.puhe.2015.03.011

Pignatiello, G. A., Martin, R. J., and Hickman, R. L. Jr. (2020). Decision fatigue: A conceptual analysis. J. Health Psychol. 25, 123–135. doi: 10.1177/1359105318763510

Plassmann, H., and Weber, B. (2015). Individual Differences in Marketing Placebo Effects: Evidence from Brain Imaging and Behavioral Experiments. J. Market. Res. 52, 493–510. doi: 10.1509/jmr.13.0613

Plassmann, H., O’doherty, J., Shiv, B., and Rangel, A. (2008). Marketing actions can modulate neural representations of experienced pleasantness. Proc. Natl. Acad. Sci. 105, 1050–1054.

Plassmann, H., Ramsøy, T. Z., and Milosavljevic, M. (2012). Branding the brain: A critical review and outlook. J. Consumer Psychol. 22, 18–36.

Plunk, A. D., and Grucza, R. A. (2013). Public health research, deception, and distrust. Am. J. Bioeth. 13, 54–55. doi: 10.1080/15265161.2013.839760

Pocheptsova, A., Amir, O., Dhar, R., and Baumeister, R. F. (2009). Deciding without resources: Resource depletion and choice in context. J. Market. Res. 46, 344–355.

Poti, J. M., Braga, B., and Qin, B. (2017). Ultra-processed food intake and obesity: what really matters for health—processing or nutrient content? Curr. Obes. Rep. 6, 420–431.

Querbes, A. (2018). Banned from the sharing economy: an agent-based model of a peer-to-peer marketplace for consumer goods and services. J. Evolut. Econom. 28, 633–665. doi: 10.1007/s00191-017-0548-y

Radfar, A., Asgharzadeh, S. A. A., Quesada, F., and Filip, I. (2018). Challenges and perspectives of child labor. Industr. Psychiatry J. 27, 17–20. doi: 10.4103/ipj.ipj_105_14

Reimann, M., Zaichkowsky, J., Neuhaus, C., Bender, T., and Weber, B. (2010). Aesthetic package design: A behavioral, neural, and psychological investigation. J. Consumer Psychol. 20, 431–441.

Reinoso-Carvalho, F., Dakduk, S., Wagemans, J., and Spence, C. (2019). Not Just Another Pint! The Role of Emotion Induced by Music on the Consumer’s Tasting Experience. Multisens. Res. 32, 367–400. doi: 10.1163/22134808-20191374

Rigo, M., Willcox, J., Spence, A., and Worsley, A. (2018). Mothers’ Perceptions of Toddler Beverages. Nutrients 10:374. doi: 10.3390/nu10030374

Rohm, H., Oostindjer, M., Aschemann-Witzel, J., Symmank, C., Almli, L., de Hooge, I. E., et al. (2017). Consumers in a Sustainable Food Supply Chain (COSUS): Understanding Consumer Behavior to Encourage Food Waste Reduction. Foods 6:foods6120104. doi: 10.3390/foods6120104

Roos, G., and Wndel, M. (2005). “I eat because I’m hungry, because it’s good, and to become full”: Everyday eating voiced by male carpenters, drivers, and engineers in contemporary Oslo. Food Foodw. 13, 169–180.

Roose, G., and Mulier, L. (2020). Healthy Advertising Coming to Its Senses: The Effectiveness of Sensory Appeals in Healthy Food Advertising. Foods 9:51. doi: 10.3390/foods9010051

Rouch, G., Thomson, G., Wilson, N., Hudson, S., Edwards, R., Gifford, H., et al. (2010). Public, private and personal: qualitative research on policymakers’ opinions on smokefree interventions to protect children in ‘private’ spaces. BMC Public Health 10:797–797. doi: 10.1186/1471-2458-10-797

Ruiz-Real, J. L., Uribe-Toril, J., Valenciano, J. D. P., and Gázquez-Abad, J. C. (2018). Worldwide Research on Circular Economy and Environment: A Bibliometric Analysis. Int. J. Environ. Res. Pub. Health 15:2699. doi: 10.3390/ijerph15122699

Saleh, M. A. H. (2012). An investigation of the relationship between unplanned buying and post-purchase regret. Int. J. Market. Stud. 4:106.

Sands, S. F., and Sands, J. A. (2012). Recording brain waves at the supermarket: what can we learn from a shopper’s brain? IEEE Pulse 3, 34–37.

Sands, S., Ferraro, C., Campbell, C., Kietzmann, J., and Andonopoulos, V. V. (2020). Who shares? Profiling consumers in the sharing economy. Australas. Market. J. 2020:005. doi: 10.1016/j.ausmj.2020.06.005

Santos, L. R., and Rosati, A. G. (2015). The evolutionary roots of human decision making. Annu. Rev. Psychol. 66, 321–347. doi: 10.1146/annurev-psych-010814-015310

Seckler, V., Hall, C., and Roman, J. (2009). Brain scans and beyond: Marketers tap science to stimulate shoppers. New York, NY: Women’s Wear Daily.

Seiffert, M. E. B., and Loch, C. (2005). Systemic thinking in environmental management: support for sustainable development. J. Cleaner Product. 13, 1197–1202. doi: 10.1016/j.jclepro.2004.07.004

Sharma, P., Sivakumaran, B., and Marshall, R. (2010). Impulse buying and variety seeking: A trait-correlates perspective. J. Bus. Res. 63, 276–283.

Shohamy, D., Myers, C. E., Onlaor, S., and Gluck, M. A. (2004). Role of the basal ganglia in category learning: how do patients with Parkinson’s disease learn? Behav. Neurosci. 118, 676–686. doi: 10.1037/0735-7044.118.4.676

Simms, M. (2017). 5 Tips about how not to set the internet on fire. New York City, NY: Hufflington Post.

Singh, N., Duan, H., and Tang, Y. (2020). Toxicity evaluation of E-waste plastics and potential repercussions for human health. Environ. Int. 137:105559. doi: 10.1016/j.envint.2020.105559

Singh, R. P., and Banerjee, N. (2018). Exploring the Influence of Celebrity Credibility on Brand Attitude, Advertisement Attitude and Purchase Intention. Glob. Bus. Rev. 19, 1622–1639. doi: 10.1177/0972150918794974

Skinner, B. F. (1937). Two Types of Conditioned Reflex: A Reply to Konorski and Miller. J. Gener. Psychol. 16, 272–279. doi: 10.1080/00221309.1937.9917951

Skinner, B. F. (1938). The Behavior of Organisms.

Skinner, B. F. (1966). in Operant behavior: Areas of Research and Application, ed. W. K. Honig (New York, NY: Appleton-Century-Crofts), 12–32.

Skinner, B. F. (1986). Some thoughts about the future. J. Exp. Anal. Behav. 45, 229–235. doi: 10.1901/jeab.1986.45-229

Smidts, A., Hsu, M., Sanfey, A. G., Boksem, M. A., Ebstein, R. B., Huettel, S. A., et al. (2014). Advancing consumer neuroscience. Market. Lett. 25, 257–267.

Smith, P. (2011). Watch your mouth: the sounds of snacking. Available online at: https://www.good.is/articles/watch-your-mouth-the-sounds-of-snacking

Spence, C. (2019). On the Relationship(s) Between Color and Taste/Flavor. Exp. Psychol. 66, 99–111. doi: 10.1027/1618-3169/a000439

Spence, C., and Gallace, A. (2011). Multisensory design: Reaching out to touch the consumer. Psychol. Market. 28, 267–308.

Spence, C., and Wang, Q. (2015). Sensory expectations elicited by the sounds of opening the packaging and pouring a beverage. Flavour 4:35. doi: 10.1186/s13411-015-0044-y

Spence, C., and Zampini, M. (2007). Affective design: Modulating the pleasantness and forcefulness of aerosol sprays by manipulating aerosol spraying sounds. CoDesign 3, 107–121.

Stallen, M., Smidts, A., Rijpkema, M., Smit, G., Klucharev, V., and Fernández, G. (2010). Celebrities and shoes on the female brain: The neural correlates of product evaluation in the context of fame. J. Econom. Psychol. 31, 802–811.

Stanton, C. A., Keith, D. R., Gaalema, D. E., Bunn, J. Y., Doogan, N. J., Redner, R., et al. (2016). Trends in tobacco use among US adults with chronic health conditions: National Survey on Drug Use and Health 2005–2013. Prevent. Med. 92, 160–168.

Stanton, S. J., Sinnott-Armstrong, W., and Huettel, S. A. (2017). Neuromarketing: Ethical Implications of its Use and Potential Misuse. J. Bus. Ethics 144, 799–811. doi: 10.1007/s10551-016-3059-0

Sternini, C. (2013). In search of a role for carbonation: is this a good or bad taste? Gastroenterology 145, 500–503. doi: 10.1053/j.gastro.2013.07.018

Swinburn, B., Vandevijvere, S., Kraak, V., Sacks, G., Snowdon, W., Hawkes, C., et al. (2013). Monitoring and benchmarking government policies and actions to improve the healthiness of food environments: a proposed Government Healthy Food Environment Policy Index. Obes. Rev. 14(Suppl. 1), 24–37. doi: 10.1111/obr.12073

Tangney, J. P., Stuewig, J., and Mashek, D. J. (2007). Moral emotions and moral behavior. Annu. Rev. Psychol. 58, 345–372. doi: 10.1146/annurev.psych.56.091103.070145

The Universal Declaration of Human Rights (1948). General Assembly Resolution 217 A. Paris, France: United Nations General Assembly, (accessed December 10, 1948).

Thompson, E. C., Fong, G. T., and Rosenhan, D. L. (1981). Inadmissible Evidence and Juror Verdicts. J. Personal. Soc. Psychol. 40, 453–463.

Thomson, M., Spence, J. C., Raine, K., and Laing, L. (2008). The association of television viewing with snacking behavior and body weight of young adults. Am. J. Health Promot. 22, 329–335. doi: 10.4278/ajhp.22.5.329

Thorp, A. A., McNaughton, S. A., Owen, N., and Dunstan, D. W. (2013). Independent and joint associations of TV viewing time and snack food consumption with the metabolic syndrome and its components; a cross-sectional study in Australian adults. Int. J. Behav. Nutrit. Physic. Activity 10:96. doi: 10.1186/1479-5868-10-96

Tinio, P. P. L., and Gartus, A. (2018). Characterizing the emotional response to art beyond pleasure: Correspondence between the emotional characteristics of artworks and viewers’ emotional responses. Prog. Brain Res. 237, 319–342. doi: 10.1016/bs.pbr.2018.03.005

Tipton, J. A. (2014). Caregivers’ psychosocial factors underlying sugar-sweetened beverage intake among non-Hispanic black preschoolers: an elicitation study. J. Pediatr. Nurs. 29, 47–57. doi: 10.1016/j.pedn.2013.06.006

Titus, P. A., and Bradford, J. L. (1996). Reflections on consumer sophistication and its impact on ethical business practice. J. Consumer Affairs 30, 170–194.

Tversky, A., and Kahneman, D. (1981). The framing of decisions and the psychology of choice. Science 211, 453–458. doi: 10.1126/science.7455683

Udomkun, P., Ilukor, J., Mockshell, J., Mujawamariya, G., Okafor, C., Bullock, R., et al. (2018). What are the key factors influencing consumers’ preference and willingness to pay for meat products in Eastern DRC? Food Sci. Nutrit. 6, 2321–2336. doi: 10.1002/fsn3.813

United Nations (1948). The Universal Declaration of Human Rights. Paris: United Nations.

US Department of Health and Human Services (1979). The Belmont report: Ethical principles and guidelines for the protection of human subjects of research. Washington, D.C: US Department of Health and Human Services.

Van Kleef, E., Van Trijp, J. C., Van Den Borne, J. J., and Zondervan, C. (2012). Successful development of satiety enhancing food products: towards a multidisciplinary agenda of research challenges. Crit. Rev. Food Sci. Nutr. 52, 611–628. doi: 10.1080/10408398.2010.504901

van Velthoven, M. H., Powell, J., and Powell, G. (2018). Problematic smartphone use: Digital approaches to an emerging public health problem. Digit. Health 4:2055207618759167. doi: 10.1177/2055207618759167

Venkatraman, V., Clithero, J. A., Fitzsimons, G. J., and Huettel, S. A. (2012). New scanner data for brand marketers: How neuroscience can help better understand differences in brand preferences. J. Consumer Psychol. 22, 143–153.

Venkatraman, V., Dimoka, A., Pavlou, P. A., Vo, K., Hampton, W., Bollinger, B., et al. (2015). Predicting advertising success beyond traditional measures: New insights from neurophysiological methods and market response modeling. J. Market. Res. 52, 436–452.

Vohs, K., Baumeister, R., and Twenge, J. (2005). Decision Fatigue Exhausts Self-Regulatory Resources — But So Does Accommodating to Unchosen Alternatives. Berlin: ResearchGate.

Wang, Q. J., and Spence, C. (2019). “Sonic packaging: how packaging sounds influence multisensory product evaluation,” in Multisensory Packaging, eds C. Velasco and C. Spence (Berlin: Springer), 103–125.

Weijzen, P. L. G., de Graaf, C., and Dijksterhuis, G. B. (2009). Predictors of the consistency between healthy snack choice intentions and actual behaviour. Food Qual. Prefer. 20, 110–119. doi: 10.1016/j.foodqual.2007.05.007

Werthmann, J., Field, M., Roefs, A., Nederkoorn, C., and Jansen, A. (2014). Attention bias for chocolate increases chocolate consumption–an attention bias modification study. J. Behav. Ther. Exp. Psychiatry 45, 136–143. doi: 10.1016/j.jbtep.2013.09.009

Wheeler, B. (2018). Are we living in a ‘nanny state’?. London: BBC News.

Winston, C. P., Sallis, J. F., Swartz, M. D., Hoelscher, D. M., and Peskin, M. F. (2013). Consumer nutrition environments of hospitals: an exploratory analysis using the Hospital Nutrition Environment Scan for Cafeterias, Vending Machines, and Gift Shops, 2012. Prev. Chronic. Dis. 10:E110. doi: 10.5888/pcd10.120335

Wojcicki, J. M., and Heyman, M. B. (2012a). Adolescent nutritional awareness and use of food labels: results from the National Nutrition Health and Examination Survey. BMC Pediatr. 12:55–55. doi: 10.1186/1471-2431-12-55

Wojcicki, J. M., and Heyman, M. B. (2012b). Reducing childhood obesity by eliminating 100% fruit juice. Am. J. Public Health 102, 1630–1633. doi: 10.2105/AJPH.2012.300719

Wold Health Organization (2012–2013). Marketing of foods high in fat, salt and sugar to children: update 2012–2013. Geneva: WHO.

Wootson, C. R. J. (2017). A Dove Ad shows an ad of a black woman turning herself white. Washington DC: Washington Post.

Workman, J. E., and Caldwell, L. F. (2007). Centrality of visual product aesthetics, tactile and uniqueness needs of fashion consumers. Int. J. Consumer Stud. 31, 589–596.

World Economic Forum (2012). “World Economic Forum Report 2012.”

World Medical Association (1964). Declaration of Helsinki – Ethical Principles for Medical Research Involving Human Subjects. Helsinki: World Medical Association.

Yoon, C., Gonzalez, R., Bechara, A., Berns, G. S., Dagher, A. A., Dubé, L., et al. (2012). Decision neuroscience and consumer decision making. Market. Lett. 23, 473–485.

Yu, S., and Sussman, S. (2020). Does Smartphone Addiction Fall on a Continuum of Addictive Behaviors? Int. J. Environ. Res. Public Health 17:422. doi: 10.3390/ijerph17020422

Yunus, N., Kasim, Z. M., Nimehchisalem, V., and Husin, N. I. S. M. (2016). Hierarchy of needs in residential advertisements. Lang. Commun. 3, 97–108.

Zampini, M., and Spence, C. (2012). “Assessing the Role of Visual and Auditory Cues in Multisensory Perception of Flavor,” in The Neural Bases of Multisensory Processes, eds M. M. Murray and M. T. Wallace (London: Palgrave Macmillan).

Zheng, H., and Berthoud, H.-R. (2007). Eating for pleasure or calories. Curr. Opin. Pharmacol. 7, 607–612. doi: 10.1016/j.coph.2007.10.011

Zhou, M., Rajamohan, S., Hedrick, V., Rincón-Gallardo Patiño, S., Abidi, F., Polys, N., et al. (2019). Mapping the Celebrity Endorsement of Branded Food and Beverage Products and Marketing Campaigns in the United States, 1990-2017. Int. J. Environ. Res. Public Health 16:3743. doi: 10.3390/ijerph16193743


Conflict of Interest: FF and SY were employed by 3Fish Corporate Filmmaking, Tehran, Iran.

The remaining authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Christensen, Farahi, Vartanian and Yazdi. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OPS/images/fnins-15-612639-t002.jpg
Intention

Situation

Persuasive Purchase
advertisement on the decision
way / in the shop?

“I'll go to the ‘ V ‘ ?

shop and buy

X
B “I'll go to the =) X =) ?
shop and buy
X
>

Time





OPS/images/fnins-15-612639-t001.jpg
(1) What? The product. (i.e., anything that can be offered to a market from attention, to acquisition, to use or for consumption that might satisfy a want or a need (Kotler
and Armstrong, 2010, p. 253).

Marketing activity: Product design strategy contents of the product, looks, taste, touch, sounds, wrappings, etc.

(2) How much? The price of the product. This is one of the most important elements of the marketing mix. If wisely chosen, it generates the turnover for the
organisation (Low and Tan, 1995).

Marketing activity: Pricing strategy how much do people have to pay for it, etc. The price is a variable that should be set in relation to the other three Ps (Low and Tan,
1995).

(3) Where? The placement of the product (refers to how an organisation will distribute the product or service they are offering to the end user).

Marketing activity: Placement strategy where will the product be offered (what shops, online/offline), where will the product be placed on the shelf, etc (Miller and Ginter,
1979).

(4) How? The promotion of the product (i.e., a vital part of business, it is an integral ingredient of the total marketing process).

Marketing activity: Advertising strategy decisions about design of ads, videos, online/offline, posters, etc. Promotion should make potential customers aware of the
available products and services (Fam and Merrilees, 1998).

Neuromarketing methods can be employed within each of these four sub-activities of marketing.
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In this add we use brain-hijack methods: Choice of image gives a sense of
freshness (sweating bottle, orange). Choice of colors is based on children’s color
preferences (catches their attention more than other colors). The product design
of this juice is artificially made more pleasurable than natural foods
(combination of flavours, CO2 content). Research has shown that this type of
combination can cause addictive behaviours in children and cause adult obesity
because the sugar intake is beyond healthy levels of sugar according to the
standards of the national health guidance.
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