Unit 1 – Neuromarketing: Introduction, Definition, Key Models and Concepts

Study Goals

On completion of this unit, you will be able to …

… define neuromarketing.
… identify the strengths and limitations of neuromarketing.
… form your own well-informed opinion about the ethical implications of neuromarketing in business.
… understand the value neuroscience adds to marketing and business.



1. Neuromarketing: Introduction, Definition, Key Models and Concepts
Introduction 
Have you ever wondered why you ended up with more items in your shopping cart than you initially had planned to buy? Are there any brands you just cannot resist, even though you know that you actually do not have the budget for them at the moment or you will probably never use them anyways? Have you ever been asked by friends or relatives, why you had bought a certain item, and you just were unable to explain it in terms of reason or rationality? 
The good news is: Probably every consumer worldwide has experienced such moments, where one’s personal shopping decisions just do not seem to make any logical sense at all. And not only consumers – numerous scientific disciplines investigated shopping behavior and decision making for decades, trying to get a deeper understanding and, in case of marketeers and advertisers, also a better lever to influence them. For decades, they had to rely on either observing shopping behavior and infer from that, on little experiments manipulating the environment, or on shoppers introspective through interviews and questionnaires, which, as already hinted, in many cases weren’t as useful as hoped, given that shoppers themselves often didn’t know why they bought what they had bought.
All of that changed in 2004, when what is considered today as the first neuromarketing study was published (McClure, Li, Tomlin, Cybert, Montague & Montague, 2004). We will get into greater detail about the study in a moment, but in its core, participants were asked to drink Coke and Pepsi, either knowing what they were drinking and not knowing, while at the same time actually measuring their brain activity. McClure et al. (2004) not only were able to show that preferences changed depending on whether or not participants knew which brand they were drinking or not, they also showed that the neuronal activity changed alongside, documenting a branding effect on the consumers’ brain. 
All of a sudden, using neuroscience, it seemed possible to get direct access to all those processes marketers were interested in but were not able to measure directly to that point in time. It seemed possible to finally find what was quickly labeled the brains “buy button.” The discipline of neuromarketing was born, with numerous companies investing in the new technology and renowned business analysts like Gartner (2015) putting neurobusiness on their hype cycle, predicting it to deeply affect businesses by roughly 2025 and beyond.
Ever since McClure et al. (2004), a lot of things have changed. In the following chapters of this unit, we will take a closer look at the history of neuroscience up to the point in time when neuromarketing emerged as a new and independent discipline. We will define what neuromarketing is and how it relates to other disciplines like consumer neuroscience, consumer psychology and behavioral economics. We will discuss some models of consumer decision making that currently dominate the field, and we will take a close look on what neuromarketing can and cannot do, leading into a discussion about the ethical implications. 
[bookmark: _Toc221687482]1.1 History of Neuroscience and Models of Consumer Decision Behavior
When trying to understand neuromarketing, a good starting point is to try to understand neuroscience, that is the scientific study of the brain and the nervous system (in humans and all other species), as well as the developments that led to the emergence of a sub-discipline that exclusively focusses on consumer decision making. While the word “neuroscience” itself is rather young, it assumed that the investigation of the brain for medical purposes dates back some 7000 years (Bear, Connors & Paradiso, 2016). Archeologists have found humanoid skulls from that period indicating that people were boring holes into other people’s skulls, aiming to cure them from some disease (or maybe just a headache, hard to tell after such a long time). It should come as no surprise that the first applications of neuroscience (presumably) served a medical purpose, which remained the primary purpose of neuroscience for the centuries to come. The Ancient Greeks around Hippocrates inferred from simple experiments that the human brain is the seat of sensation and human intelligence, a tradition that was continued and further expanded during the period of the Roman Empire by Greek physician Galen. Galen, a physician to the gladiators, dissected a number of animals, mainly sheep, and investigated their anatomy, including their brains. From the structures he found, especially their consistency when poking, he inferred that the cerebrum, the larger, more frontal part of the brain, must be responsible for perception and sensation, whereas the cerebellum, which is much harder, must be responsible for muscle movement. Also, Galen cut the brain open, finding hollow spots, the so-called ventricles, which he thought to be related to the dominant theory of temperament of the time, the balance of the four bodily fluids. Galens views prevailed until Renaissance and later. When first hydraulically controlled machines were being built and used in society, this fueled the model of a hydraulically working brain, at least on a physiological level, with the ventricles taking the role of the fluid storage that is being pumped through the body. On the other hand, the philosopher René Descartes introduced the mind-brain-dualism: While the brain is responsible for all “lower” processes, there are uniquely human qualities that exist outside the brain inside the mind (Bear et al., 2016).
By the end of the eighteenth century, the brain’s and the nervous system’s anatomy were described in great detail. Moreover, with the discovery of electricity, new experiments became possible. Luigi Galvani and Emil du Bois-Reymond demonstrated that electrical stimulation of muscles made them contract, falsifying the century-old assumption of a hydraulic mechanism, and experiments by Charles Bell and Franҫois Magendie demonstrated that the information within nerves is always going into only one direction. This discovery allowed to test the hypothesis that anatomical structures might be functionally specialized, the so-called localization hypothesis. Using the experimental ablation method, that is systematically destroying parts of the brain to research their function, physiologists like Marie-Jean-Pierre Flourens were able to finally experimentally document for example that the cerebellum is indeed involved in the coordination of movement, as already suggested by Galen several centuries before (Bear et al., 2016).
With functional specialization being documented, the obvious next question was whether the bumps on the surface of the brain, the so-called gyri and sulci, were also functionally specialized. Franz Joseph Gall became known for his idea that neuronal structures reflect differences in personality, and that they cause also bumps on the surface of the skull which in turn can be measured externally, founding the new “discipline” of phrenology. While phrenology was heavily criticized by scientists of that time period for its assumption that the shape of the skull is correlated with the shape of the brain, Marie-Jean-Pierre Flourens among them, the localization hypothesis received further support from numerous researchers. The probably best-known demonstration of functional localization came from French neurologist Paul Broca, who presented a patient capable of understanding but not speaking language, which Broca suggested to be caused by a brain lesion in the left frontal part of the brain. To this day, this region, which indeed is responsible for speech production, is named Broca’s area (Fadiga, Craighero & D’Ausilio, 2009).
Another major influence in the history of neuroscience came from Charles Darwin and the theory of evolution (Darwin, 1872). From a methodological perspective, early neuroscientific studies had to rely either on animal models, human lesion studies or neuroanatomical studies. Ever since Decartes postulation of a mind-brain-dualism (Descartes, 2017), this raised the question whether findings in animals would also apply for humans. Darwin’s idea that the nervous systems of different species evolved from common ancestors, thus being built on common mechanisms, provided the theoretical framework to justify those inferences (Bear et al., 2016). 
Finally, advances in microscopy made it possible to map the human brain to an unprecedented extend. By 1900, the individual nerve cell, the so-called neuron, was recognized as the elementary and fundamental unit of brain function (Bear et al., 2016).
Modern neuroscience
In late 19th, early 20th century, neuroscientific research focused on the study of simple, involuntary reflexes and the physiological principles of conditioning. Ivan Pavlov, for example, demonstrated learning mechanisms on a basic physiological level, which also won him the Nobel Prize in Physiology and Medicine in 1904. These studies also demonstrate the close connection between the disciplines of neuroscience/physiology and psychology, which only grew in the decades to come. Psychologists such as Burrhus F. Skinner postulated psychological theories for the described neuro-physiological experiments, giving rise to the dominant science of behaviorism and challenging Descartes assumption of a mind and brain dualism.
Another major turning point that was of great importance for both, neuroscience in general and the discipline that was founded almost a century later under the term of “neuromarketing” in specific, was the real-time measurement of electric currents. In 1924, Hans Berger, a German physician, was the first to ever apply electrodes to the head of living, healthy humans to measure real-time electric brain activity, a methodology he named electroencephalography (EEG). He was also the first to describe the different forms of brain waves within EEG in normal and abnormal brains, which is why the alpha rhythm, typically ranging from ~8-13 Hz, is also called “Berger’s wave”.
Using EEG, it became possible for the very first time to observe neurophysiological changes correlating with psychological manipulations in real-time, empowering a more cognitive perspective within psychology. To this day, EEG is an often used and valued methodology when interested in the temporal dynamics of brain processes, and for neuromarketing vendors it has become the gold standard, given that it is a comparably cheap and user-friendly methodology (compared to other neuroscience methodologies, not necessarily in comparison to traditional market research). Unfortunately, the spatial resolution of EEG is comparably poor, which is why hypotheses regarding the localization of processes cannot be tested sufficiently as long as we do not want to actually implant the EEG electrodes directly into the head of the participants.
Having this in mind, an alternative approach developed over the course of the next decades, based on the idea that brain activity is highly energy-consuming, and that local activity increases within the brain should affect the local blood oxygen level. Pauling & Coryell (1936) discovered that the magnetic properties of blood change depending on the oxygenation of the blood, and Belliveau et al. (1991) were the first to apply this principle to measuring human brain activity. 
As of today, functional magnetic resonance imaging, or fMRI for short, has become the gold standard in neuroscience. It is a non-invasive technology that allows to investigate changes in blood-oxygenation caused by functional manipulations with a spatial precision of up to ~1mm³. In neuroscience, consumer neuroscience and neuromarketing studies with a somewhat academic background, it has become the most popular methodology – in commercial neuromarketing research, in contrast, EEG is still the most popular method, most likely due to economical reasons.
Models of consumer decision making: AIDA
The history of neuroscience has already shown the massive influence of technological development (hydraulic systems, discovery of electricity, microscopy) on neuroscience and its advances, which continues to this day. This holds true not only for the methodological developments, but also for the models used to explain and describe consumer behavior. For example, in early 20th century, behaviorism was the dominant paradigm in the scientific literature on human behavior, including choice behavior. Behavior was investigated and explained through the lens of rather simple reflexes and simple stimulus-response schemata, attributing the lions-share of behavior to external rather than internal factors. Just as we can force people to close their eyes by applying a soft blow to the eyelid (the so-called eyelid reflex, see Cason, 1922), we can make them buy certain product if only the right stimulus is being applied – or so the thinking was. It was around that time, following exactly that logic, that a new discipline emerged within the business-related sciences: advertisement.
Advertising, famously defined as “salesmanship in print” (Genco et al., 2016), was “designed to simulate the door-to-door salesman” (Genco et al., 2016, p. 23). One model that is very popular to this day and nicely showcases this tight relationship is the AIDA model, often attributed to E. St. Elmo Lewis. AIDA is an acronym, describing four sequential stages that need to be achieved in a fixed order to convert potential customers into buyers. Those stages, achieved through advertisement and thus external stimulation, are:
1. Attention: The advertisement needs to grab the attention of the potential buyer
2. Interest: By presenting the benefits and advantages of the advertised product, consumers interest should be piqued
3. Desire: When interest is established, the potential consumer must be convinced that the product is something he or she desires
4. Action: Convert the desire into a sale
It becomes apparent that the underlying idea of man is heavily borrowing from the stimulus-response model of behaviorism. It focuses on the stimulus and the (potential) response exclusively, leaving the consumer as a black box.
Models of consumer decision making: the homo economicus
For the longest period of time (and in some cases even to this day) marketers and advertisers assumed that consumer decisions are based on rational thinking. You can already see that within the AIDA model, where emotions for example play only a very minor role, but with the invention of the personal computer and the so-called cognitive turn in psychology in the 1970s, consumer decision-making research doubled down on the rationality aspect. Since roughly the 1940s, the dominant idea is that of the homo economicus: a rational being, without emotion, that maximizes utility and does not make mistakes when searching for information or options. Within the academic world, the homo economicus was meant to be a normative model of decision-making, meaning that it explained how people or specifically consumers could and should arrive at objectively good decisions. To do so, they need to get access to as many relevant information as possible, and then compare all of their options in terms of benefits and costs.
Interestingly, the model of the homo economics has not only found popularity as a normative, but as a descriptive model (Damasio, 2006). For quite a while, researchers and practitioners actually assumed at least to a certain extend that consumers actually and primarily base their consumer choices on rational considerations, with emotions and emotional decision making getting a bad reputation. This started to change due to neuroscience research.
Models of consumer decision making: the intuitive consumer
The key value proposition of neuromarketing is that allows the marketer to quantify the influence of emotion and other unconscious processes. Today we know that these processes are actually driving consumers decision making to large parts, and we owe this insight to the outstanding research of Antonio Damasio (2006).
Over the course of several decades, Damasio, his wife Hanna and their team investigated the decision making strategy of patients with lesions in prefrontal parts of the brain, specifically the ventromedial part of the prefrontal cortex (VMPC), presenting them with what is called the Iowa Gambling Task (IGT): “The participants are given four decks of cards, a loan of $2000 facsimile US bills, and asked to play so as to win the most money. Turning each card carries an immediate reward ($100 in decks A and B and $50 in decks C and D). Unpredictably, however, the turning of some cards also carries a penalty (which is large in decks A and B and small in decks C and D). Playing mostly from decks A and B leads to an overall loss. Playing from decks C and D leads to an overall gain. The players cannot predict when a penalty will occur, nor calculate with precision the net gain or loss from each deck. They also do not know how many cards must be turned before the end of the game (the game in fact ends after 100 card selections)” (Bechara, Damasio, Tranel & Damasio, 2005, p. 160).
While healthy participants after a while learn to avoid the decks that are disadvantageous for them, participants with lesions within the VMPC have difficulties to adapt their behavior accordingly. Damasio (2006) and his colleagues concluded that those participants had problems to incorporate the foreseeable emotional consequences of their actions into their decision-making, leading to the so-called somatic marker hypothesis: “Somatic markers (SM) are a special instance of feelings generated from secondary emotions. Those emotions and feelings have been connected by learning to predicted future outcomes of certain scenarios. When a negative SM is juxtaposed to a particular future outcome the combination functions as an alarm bell. When a positive SM is juxtaposed instead, it becomes a beacon of incentive. This is the essence of the SMH… on occasion SMs may operate covertly (without coming to consciousness) and may utilize an ‘as-if-loop’.” (Damasio, 1994; p. 174).
Studies like these have established that consumers are actually intuitive rather than rational decision makers. This insight is not new, nor can it be attributed to neuromarketing. Early behavioral and choice-behavior studies by Daniel Kahneman and Amos Tversky (1979) already showed that “individuals evaluate outcomes with respect to deviations from a reference point rather than with respect to net asset levels, that their identification of this reference point is a critical variable, that they give more weight to losses than to comparable gains, and that they are generally rise-averse with respect to gains and risk-acceptant with respect to losseBs” (Levy, 1992, p. 171). These observations were formalized within the so-called prospect theory (Kahneman & Tversky, 1979).
One core aspect of prospect theory is the assumption that cognitive biases systematically influence decision making under uncertainty. It is thus an explicit move away from the assumption of a purely rational decision maker. Numerous studies document several dozen biases in decision making, some of which being
· the endowment effect is the tendency to demand more for something in possession compared to what one would be willing to pay to acquire it (Marzilli Ericson & Fuster, 2014)
· availability heuristic is the tendency to overestimate the likelihood of events that have a greater availability in memory (MacLeod & Campbell, 1992)
· confirmation bias is the tendency to actively search for and interpret information that confirms the own position (Palminteri & Lebreton, 2022)
· default effect, meaning people often revert to the default option when given a choice between different options (Jachimowicz, Duncan & Johnson, 2019)
· status quo bias, that is the tendency to prefer things to stay the way they are (Samuelson & Zeckhauser, 1988).
Building on this work and many others, Kahnemann (2017) concluded that human thinking operates in two different yet complementing ways: a fast, automatic, intuitive way that he called system 1, driven by heuristics, and a rational, slow, conscious way he called system 2. In the popular marketing literature, you also often find system 1 being called the autopilot, while system 2 is called the pilot (FSI strategy, 2024). 
Self-Check Questions
1. The study by McClure et al. (2004) is considered the first neuromarketing study, comparing the branding effect on taste by comparing...
· different high versus low priced wines.
· McDonalds versus Burger King Hamburgers.
· Pepsi versus Coke softdrinks.
· Mars versus Snickers chocolate bars.

1.2 Definition of Neuromarketing and Related Concepts (Consumer Neuroscience, Consumer Psychology, Behavioral Economics)
Now that we have taken a closer look at the history of neuroscience up to the point of the emergence of neuromarketing, and after we have a first understanding of the most important models of consumer choices informed by neuroscience we are finally equipped with all the basics that we need to answer the fundamental question for every new discipline: What exactly is neuromarketing?
To put it simple, neuromarketing means applying the methods and/or insights from neuroscience as an academic discipline in marketing and/or marketing research as an applied business discipline (see also Genco et al., 2013). It thus bridges academia with application and neuroscience with business, aiming to improve the practitioner’s knowledge about how consumers decide for or against a given product or brand, and providing him or her with the tools to actually measure and understand those decision-making processes within the target groups that are relevant to his or her business. 
This is also the key difference between neuromarketing and consumer neuroscience. While both disciplines utilize the same set of neuroscientific methods, use largely the same experimental paradigms, and apply the same theories to the data they collect, their ultimate goals are fundamentally opposing. Consumer neuroscience is a discipline within academic research. It uses neuroscience and the paradigm of consumer choices and consumer behavior to learn about the brain. Its goal is to understand how the brain works. It is a nomothetic discipline: scientists within the field of consumer neuroscience postulate hypotheses about how the brain is functioning, then test those on a small sample of participants and based on the data they collect try to make inferences that hold true for the general population. Neuromarketing, on the other hand, is an applied discipline. It takes the insights generated by consumer neuroscience and ideographically applies them within concrete business contexts, i.e., within marketing. When a company wants to launch a new brand, for example, neuromarketers take the insights on how (successful) branding affects the brain and use those to advice on how to position the brand within the given market. McClure et al. (2004), for example, showed that successful branding that actually affects consumers choice behavior and even taste relies on the activation of brain areas that are crucial for emotional processing, among other things. Putting these insights into practice, Galandi, Briesemeister, Kant & Hagen (2022) describe how neuroscience-based models of consumer needs such as the so-called Deloitte NeedSphere can be used within neuromarketing to 
a) measure the emotional needs that are dominant within a given target group, e.g., German students of neuromarketing, 
b) measure the affective associations with the brand the marketing strategy is being designed for, and by analyzing the similarities and discrepancies between the target groups and the brand NeedSphere profiles 
c) recommend action items for brand design and positioning. 
At no stage of this process within neuromarketing do we learn something new about the brain, and the results obtained are true for the given brand and the given target group only, without any generalization. The common denominator for neuromarketing and consumer neuroscience, thus, is the neuroscientific perspective: Neuromarketing can be described as the operative arm applying the insights generated by the academic discipline of consumer neuroscience within marketing.
Having distinguished neuromarketing and consumer neuroscience, we can take a closer look at another scientific discipline that, just like consumer neuroscience, has had great influence on neuromarketing: consumer psychology. As already mentioned before, the last couple of decades have seen a closer and closer connection between the disciplines of neuroscience and psychology, with one discipline supporting theorizing and hypothesis testing of the other and vice versa. It should thus not be surprising that a similar relationship can be observed between neuromarketing and consumer psychology. “Consumer psychology can be defined as the scientific study of the behavior of consumers. A consumer is an individual who uses the products, goods, or services of some organization” (Mullen & Johnson, 2013, p. 1). Similarly to consumer neuroscience, consumer psychology serves as the scientific and theoretical fundament upon which neuromarketing is being built. While consumer neuroscience uses the perspective of neuroscience, the perspective of the human brain to explain consumer behavior, consumer psychology takes the perspective of human psychology to do just that. Thus, once again, one could summarize neuromarketing as being the operative arm applying the insights generated by the academic discipline of consumer psychology within marketing.
Having talked about the differences between neuromarketing and two academic disciplines, let us turn our attention to another discipline that – like neuromarketing – leans towards application: behavioral economics. Just like every other economic discipline, behavioral economics is focused on markets, market agents and organizations within these markets, trying to explain and predict their development to improve business performance. Unlike traditional economics, where one of the main assumptions is that agents act rationally, or, to be more precise, should act rationally in order to increase their benefits (the normative model of the homo economicus), behavioral economics focuses on the description of the actual consumer behavior (hence the name) with all its irrational and emotional influences and shortcomings. “Behavioral Economics is the combination of psychology and economics that investigates what happens in markets in which some of the agents display human limitations and complications” (Mullainathan & Thaler, 2000). It is, in contrast to traditional economics and just like neuromarketing, a more descriptive approach.
Both, neuromarketing and behavioral economics, aim to describe and understand actual behavior within the market. Both disciplines provide insights into how to describe, explain and influence this behavior. The main difference, however, is that behavioral economics tries to achieve those goals by focusing on actual observable behavior, that is the “what” of the actions and decisions, supported by psychological methodologies. Neuromarketing, in contrast, focuses on the “why” behind those actions, using neuroscience.
Self-Check Questions
2. Please complete the following sentence.
Neuromarketing means applying the methods and/or insights from neuroscience as an academic discipline in marketing and/or marketing research as an applied business discipline. 

1.3 Limitations and Ethics of Neuromarketing
As of today (end of 2023) and to the best of our current knowledge, neuromarketing has proven to be a better predictor of actual consumer behavior and consumer choice when compared to any other known method within market research (Berns & Moore, 2012; Kühn, Strelow & Gallinat, 2016; Venkatraman et al., 2015), resulting in at least some cases in tremendous uplifts of more than 25% in conversion rates for advertisements and consecutive revenue increases when applied in the market (e.g. Wessling, Tamm, Thuencher, Elbel & Briesemeister, in print). This quickly raised the question whether consumers need to be protected from neuromarketing, whether this this new approach can identify the “buy botton” within the consumers brain and deliberately push it, thus turning consumers into mindless shopping machines or even consumer zombies (Genco, Pohlmann & Steidl, 2013; Steidl, 2016). A white paper by renowned law firm Covington & Burling (2011) even went so far as to predict “various forms of potential legal challenge to [the] use of neuromarketing” (p. 16), raising both, ethical and legal concerns.
By the time of this writing in 2023, that is roughly a decade later, both the hype surrounding neuromarketing and the potential use of “buy buttons” (Ariely & Berns, 2010) as well as the resulting fear of consumer zombies and the call for legal regulations have faded. As predicted by numerous neuromarketers, neuromarketing has become nothing more (but also: nothing less!) than another tool within the marketer’s and market researcher’s toolbox (Genco et al., 2016) – and it might be worth taking a closer look at the underlying reasons.
The limitations of neuromarketing
A lot of the hype surrounding neuromarketing had its root cause in early reports, suggesting with colorful images of brain activity that the code of purchase decisions finally had been cracked (e.g. McClure et al., 2004; Berns & Moore, 2012; Venkatraman et al., 2015) – that we, indeed, are able to identify a singular neuronal “buy button” that people are unaware of and that only needs to be pushed by marketers in order to finalize the sale. This assumption, however, was premature. Let us take a closer look at it:
First of all, the assumption of purchase decisions being (mainly) driven by unconscious or subconscious processes is an assumption that still holds true today (Ohme, Reykowska, Wiener & Choromanska, 2009). Unfortunately, and let us be really clear here, there is no direct way to exactly quantify the influence of unconscious processes, so whatever number one finds, it is an estimation. Looking at the literature, however, and depending on the source, the numbers discussed vary from ~80 to ~99% (Häusel, 2010), thus pointing to a general agreement within the community: Most shopping decisions are at least prepared and influenced by unconscious processes. This does not mean, however, that conscious processes do not play a role or that consumers are somehow slaves of their unconscious urges and needs. In fact, capable marketers have known for decades that shopping decisions are heavily influenced by unconscious processes but were not able to create masses of consumer zombies. The only thing neuromarketing added is means to actually measure that influence (Genco et al., 2016) – and at that, we are on the level of broad psychological concepts like attention, memory or motivation, not concrete thoughts or ideas. For example, we are able to measure whether a TV spot including a little surprise element like a frog leaping out of a rain pipe will have a positive or negative effect on viewers motivation to buy the advertised product (Ohme, Matukin & Szczurko, 2010). We cannot see, however, whether replacing the frog with some other animal, say a little kitten, would have had an even higher impact – unless we actually produce the sequence and test it again.
Talking about the limitations of what we can and cannot infer from neuroscience data leads us to the second misconception about neuromarketing: the proclaimed existence of a “buy button.” There is no buy button. Our brain simply does not work this way. In fact, a very popular study by Kühn et al. (2016) showed and was even titled that there exist “multiple buy-buttons” within the brain. Affective processes, positive and negative alike, play just as much of a role as do more rational processes when deciding whether or not to buy an advertised product. If anything, the old formula that a product has to provide at least some benefit that outweighs the costs, may they be monetary, emotional or otherwise, very much holds true and is backed by neuroscientific data (Kühn et al., 2016). Of course, neuromarketing techniques offer a great way to measure if an advertisement communicates enough value to eliminate the subjective feeling of costs. But this is also where the story of the “buy button” ends.
Third, and again related to the previous two points, was the fear that neuromarketing could be used to advertise and strengthen products that are unhealthy or bad for consumers in other ways. Here, the clear position of every neuromarketer must be: Yes, neuromarketing can be used to advertise, or, more precisely, increase the advertising efficiency of probably unhealthy products. The company Mars, for example, known for popular sweets brands such as the Mars chocolate bar or, even more notably, M&Ms, publicly stated that they use neuromarketing to increase the marketing effectiveness of all their products and only release an advertisement if it tests in the top 10% of marketing effectiveness (Patilinet, 2022). But there is more to that story. Just as every market research tool, neuromarketing can be used for good and for bad. There are plenty examples where neuromarketing vendors supported NGOs or health campaigns (Falk, Berkman & Lieberman, 2012; Falk et al., 2016; NMSBA, not dated), demonstrating that neuromarketing in and of itself is neither good nor bad.
The ethics of neuromarketing
In their report, Covington & Burling (2011) came to the conclusion that neuromarketing might face some legal issues, and in some regard, they were right. Data security and data privacy laws of that time where nowhere near the strict regulations around data privacy that we are used to today. This development was not driven by neuromarketing, however, but by big tech companies and their lust for ever more (consumer) data. As of today, the legal frameworks that regulate data privacy and data protection also regulate the application of neuroscience technologies for business and academic purposes alike.
The second point Covington & Burling (2011) raised, and in which they were supported by many others (e.g., Murphy, Illes & Reiner, 2008; Stanton, Sinnott-Armstrong & Huettel, 2016), concerned the ethics of neuromarketing. Of course, getting access to data that is largely unconscious and thus outside of the participants cognitive control, but highly informative on personal preferences, health, personality and in essence the entire psychology of a person comes with a high degree of responsibility. In academic contexts, this conflict is by default solved through a so-called Institutional Review Board (IRB), which usually consists of several researchers and experts in ethics who judge whether the (scientific) gains expected from the study outweigh the potential risks for everyone involved. Every neuroscientific and biomedical experiment or study involving human participants must get IRB approval to start data collection (Genco et al., 2016).
Every academic study that is. Commercial vendors offering neuromarketing services are not bound to IRB approval and on top have a strong financial incentive. There are, of course, data security and privacy laws that depending on the country protect the rights of the participant at least to a certain degree. These cannot replace actual ethical judgement, however. For this purpose, the Neuromarketing Science and Business Association (NMSBA), an international umbrella organization for neuromarketing vendors and academics, and ESOMAR, a global organization for market researchers, have published ethical guidelines in several languages that all of their members must adhere to (Genco et al., 2016). This way, the industry gave itself a (more or less) binding ethical standard.
Self-Check Questions
3. Why is the hypothesis of a buy button within the brain that just need to be activated premature?
Neuromarketing can measure unconscious processes, which are the main determinants of decision-making, but that does not mean that there aren’t other, also conscious processes involved. There is no single buy button in the human brain. 
Summary
Neuromarketing, an interdisciplinary field that merges neuroscience and marketing, hinges on understanding the human brain and nervous system to enhance consumer decision-making research. The roots of neuroscience stretch back to ancient practices and were predominantly medical in nature. Key figures like Hippocrates and Galen of the Ancient Greek and Roman eras posited theories on the brain's role in sensation, intelligence, and motor functions, setting the stage for future scientific inquiry. These early beliefs evolved over centuries, influenced by technological advancements and philosophical ideas, such as René Descartes' mind-brain dualism. The advent of electrical experiments in the eighteenth century led to groundbreaking discoveries by scientists like Luigi Galvani and Emil du Bois-Reymond, who demonstrated the electrical basis of nerve function, challenging prior hydraulic models of brain function. The subsequent focus on the brain's functional specialization, exemplified by Paul Broca's identification of language production regions, laid a foundation for understanding the brain's complex role in behavior and cognition.
With the advancements in technology and methodology, including the development of EEG by Hans Berger and later fMRI, a richer understanding of brain activity and its relation to psychological processes emerged. This technological progress paralleled and fueled developments in psychological theories, where the transition from a behaviorist perspective to cognitive models marked significant shifts in understanding human decision-making. The conceptualization of the consumer has evolved from the simplistic stimulus-response model epitomized by the AIDA model in advertising to the rational homo economicus, and finally to an appreciation of the intuitive consumer, a view significantly propelled by Antonio Damasio's research on emotional influence in decision-making. Neuromarketing today capitalizes on these insights, employing sophisticated techniques to uncover the largely unconscious emotional and cognitive processes that drive consumer behavior. This shift towards recognizing the centrality of intuitive processes challenges traditional models of consumer decision-making, embracing the complexity and primarily non-rational nature of human choice, influenced by a myriad of cognitive biases and heuristics as elucidated by research in behavioral economics and neuroscience.
Neuromarketing integrates neuroscience with marketing to tailor strategies that resonate with consumer decision-making processes. It applies neuroscientific discoveries to practical marketing endeavors, unlike consumer neuroscience, which explores general brain functions within an academic setting. Neuromarketing utilizes insights from both consumer neuroscience and psychology to inform its strategies, aiming to understand and influence consumer preferences and behaviors by focusing on the emotional and cognitive underpinnings of their decisions. This field goes beyond analyzing observable behaviors, like behavioral economics does, by delving into the neurological "why" behind consumer choices, making it a unique bridge between science and marketing application, tailored to specific brands and audiences.
Initial concerns about neuromarketing's ethical implications and the fear of manipulating consumers into "mindless shopping machines" have largely subsided, as the field has matured into just another component of the marketer's toolkit. The hype around neuromarketing's ability to pinpoint a singular "buy button" in the brain was premature, with research revealing that decisions are influenced by a complex interplay of unconscious and conscious processes, rather than a single neurological trigger. Ethical and legal debates have shifted towards ensuring data privacy and responsible use of neuromarketing, with organizations like the Neuromarketing Science and Business Association (NMSBA) establishing guidelines to uphold ethical standards in the application of these techniques.
Unit 2 – Basics of Neuroscience – How the Brain Works

Study Goals

On completion of this unit, you will be able to …

… understand the general structure of the human brain.
… describe the basic functional mechanisms of the brain.
… understand how the brain stores and retrieves information.
… name and summarize the most important models of neuronal processing.

2. Basics of Neuroscience – How the Brain Works
Introduction 
The human brain is the probably most complex structure in the known universe. To the best of our current knowledge, the average male brain consists of 86 billion neurons (Azevedo et al., 2009). To put that number into perspective: the milky way has an estimated 100-400 billion stars (Howell, 2022). While this number is larger by a factor of five, consider this: unlike the milky way, the human brain is a network, with each neuron being directly connected to on average more than 1000 other neurons, summing up to an estimated 100 trillion connections within the brain (Caruso, 2023). It is not the overall amount but this interconnectivity that makes the brain so complex – and so hard to fathom.
But it is also this complexity that makes the human brain so interesting and exciting. In the following sections, we will take a look on what we know about the brain, both in terms of its anatomical structure as well as in terms of its functionality. We will dive deep into some of the most important findings that help us to understand how the brain is working, how it processes and stores information, and ultimately how it is responsible for all the complex processes that – in sum – actually create meaning in life and make us human. We will take a glimpse at all the different neuroanatomical and neurofunctional aspects that work together to create desire, to form decisions, to express emotions and that thus, in the end, explain why neuromarketing is such a vibrant and meaningful discipline.
2.1 Structural: Anatomy of the Brain
Studying the anatomy of the human brain is a course in and of itself and thus, within in a lecture dedicated to neuromarketing, we will have to focus on a high-level understanding of the most important principles and structures. For more detailed information, O’Reilly & Hazy (2023) is recommended, who gives an excellent and very profound overview of human neuroanatomy. Nonetheless, understanding the neuroanatomy is the fundamental basis for understanding the brain, its functions – and in the end the entire discipline of neuromarketing. So… let’s get into it.
Functional Areas of the Human Brain
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If you look at a human brain from the outside (left column of the figure), there are some things that you can notice immediately. Beginning in the top left, that is Figure 1 (A), you will recognize the biggest part of the brain, the so-called cerebrum. Based on neuroanatomic structure and function, four regions can be distinguished within the cerebrum, which you also find color coded in Figure 1 (A): the frontal lobe, the parietal lobe, temporal lobe, and the occipital lobe (O’Reilly & Hazy, 2023). The frontal lobe is, as its name already suggests, located at the front of the cerebrum. It is the structure that is most crucial for processes like decision-making, problem-solving, planning, voluntary muscle movement, speech production, and – at least to a certain degree – emotions. It contains regions such as the prefrontal cortex responsible for executive functions and the orbitofrontal cortex responsible for affective judgements. Located right behind the frontal lobe is the parietal lobe. This structure is relevant for processing sensory information, including touch, temperature, pain, pressure, and spatial awareness. It also plays a role in visuospatial processing and integrating sensory information from different modalities. Situated on the sides of the brain, the temporal lobes are responsible for auditory processing, language comprehension, memory formation, and, again, to a certain degree, emotional responses. The temporal lobe contains the primary auditory cortex and the hippocampus, which is a gate keeper for all memory functions. And, finally, there is the occipital lobe. Positioned at the back of the cerebrum, the occipital lobe is primarily responsible for visual processing. The primary visual cortex is located in this region (O’Reilly & Hazy, 2023).
Continuing with our overview of the most important brain structures and leaving the cerebrum behind (at least for now), a bit further to the back of the head, right below the cerebrum, there is another structure that looks like a small additional brain – the so-called cerebellum. The cerebellum plays a crucial role in coordinating voluntary muscle movements, balance, posture, and motor learning, and it receives sensory input from the body to in fine-tune motor commands from the cerebrum. Lesions within the cerebellum will cause for example uncoordinated, clumsy movement (O’Reilly & Hazy, 2023). Within neuromarketing, the cerebellum is of no particular importance.
Finally, you will also recognize the little structure on the very bottom of Figure 1 (A) called the brainstem. The brainstem is a vital structure that connects the brain to the spinal cord and it is responsible for some of the most fundamental functions necessary for survival. It consists of three neuroanatomically distinct structures: the midbrain, pons, and medulla oblongata. The midbrain is involved in controlling movement, visual and auditory processing, and the regulation of sleep/wake cycles. It contains the substantia nigra, which produces dopamine – a neurotransmitter that is especially important within neuromarketing. The pons serves as a bridge between different parts of the brain. It plays a role in relaying signals between the cerebrum, cerebellum, and spinal cord, controlling respiration, and regulating sleep. Finally, the medulla oblongata is located at the base of the brainstem, being responsible for crucial functions such as regulating autonomic functions (heartbeat, breathing, blood pressure), swallowing, and reflexes. In sum, the brainstem with its different structures is crucial for all vital bodily functions and thus survival (O’Reilly & Hazy, 2023).
Moving from Figure 1 (A) to (B), you will notice that the cerebrum is divided into two parts, the so-called left and right hemispheres. You might have heard of that before, given that there is the legend that the left hemisphere is more rational, the right hemisphere more emotional (Stanković, 2021). This is nothing more but a legend, however, and there is no truth to that. Yes, there are some psychological functions, language production, for example, which are predominantly processed in one of the hemispheres (the left, in that example), but both hemispheres are extremely well connected by a bundle of fibers called the corpus callosum, and thus, most processes are not lateralized (i.e. processed in one hemisphere only), but bilaterally represented (O’Reilly & Hazy, 2023).
When separating the two hemispheres and taking a look inside the brain (Figure 1, (C)), you will a number of distinct structures within the cerebrum that are collectively called the limbic system. These are crucial for a number of psychological processes with great relevance within neuromarketing, including emotional processing, attention, and memory.
Let’s take a closer look at some of the most important structures depicted. First, there is the hypothalamus, a structure that regulates various bodily functions, including body temperature, hunger, thirst, sleep, and – crucially! – hormone production. Then there is the thalamus, which acts as a relay station for sensory information, directing it to the appropriate areas of the brain for processing. It is the central hub for attentional processes and thus greatly important in neuromarketing. Third, the hippocampus is often referred to as a gate keeper for memory processes, given that this structure is essential for memory formation, spatial navigation, and learning. It is also involved in the conversion of short-term memory into long-term memory and thus crucial for all advertising and brand building effects. And, finally, in spatially close proximity to the hippocampus, you can find the amygdala, which for a long period of time was considered to be the central hub within emotion and especially fear-processing (LeDoux, 2003). Today, we know that the amygdala plays a role not only in fear or negative emotions, but also in the processing of positive emotions, in regulating emotions, and in memory formation associated with emotional events (Bechara, Damasio & Damasio, 2003). Given that neuromarketing is often considered to be the discipline that was able to quantify the effect of emotions on decision making and marketing, the importance of the amygdala for neuromarketing should be obvious (O’Reilly & Hazy, 2023).
There are numerous more structures and nuclei within the human brain that are crucial to neuromarketing and to understand the diverse decision-making processes and the effects of marketing and advertising – and we will get to those in the respective chapters, talking in greater detail about the nucleus accumbens, for example. This chapter is supposed to give an overview of the broader structures and their localization within the brain, helping you to navigate and to orientate yourself.
Self-Check Questions
Which of the following four neuroanatomic structure is not part of the cerebrum?
· the frontal lobe
· the parietal lobe
· the coronal lobe
· the occipital lobe

2.2 Functional: How the Brain Processes Information
Within the dynamic and perplexing world of neuroscience lies one of life's greatest mysteries – how our brain processes information. The brain is often compared to a supercomputer as a metaphor to make it easier to understand its complex interrelations, but this comparison is only correct to some degree and falls short with regards to some important aspects. Yes, the human brain, just like computers, uses electrical signals to process information. But there is more. Unlike computers, the brain also relies on chemical ways to communicate and process information. Both, the electric and the chemical information processing system work closely together to make the information processing work. Hence, we will take a look at both of these systems.
The electric information processing system
The electrical transmission of information is the fundamental process that enables us to think, perceive, remember, and much more. To grasp this complex process, we will have to do a short deep dive into the world of neurons, synapses, action potentials, and neural circuits, that is into the most fundamental level of neuroanatomy.
Firstly, neurons, or nerve cells, are the basic functional units of the brain. Each neuron is specially structured to transmit, receive, and process information. A typical neuron consists of a cell body, dendrites, and an axon (see also Figure 2). Dendrites are slender, branch-like structures that receive signals from other neurons, while the axon is a long filament-like structure that transmits these signals to other neurons (O’Reilly & Hazy, 2023).
The Neuron

[image: undefined]
Neurons communicate through electrical impulses, which are known as so-called action potentials. An action potential is an all-or-nothing event where electrical charges across the neuronal membrane, flip briefly and then reset. This is achieved through the precise opening and closing of ion channels embedded in the neuron's membrane that create a flow of positive or negative charges into or out of the cell. This action potential travels along the neuron's axon towards the synapse to be transferred to another neuron. Besides being an information carrier, the frequency and patterns of these action potentials can encode different messages (O’Reilly & Hazy, 2023).
The point of contact between two neurons is called a synapse. This is a microscopic junction that facilitates the transformation of an electrical signal within a neuron into a chemical signal across neurons. When an electrical signal reaches a neuron's axon terminal, it triggers the release of neurotransmitter molecules. These molecules cross the synaptic gap and bind to receptors on the post-synaptic neuron (the receiving neuron), initiating an electrical signal in it (see Figure 3).
The Synaptic Gap
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In this way, given that the critical intensity of the electrical stimulation is there, neurons “fire,” passing on the action impulse from neuron to neuron. This is the fundamental principle of electric information processing. And even though there is some chemical signal processing involved at the synaptic gap, the majority of the processing is done using electrical signals, which is the differentiating factor with regards to the second, the chemical information processing or also called the hormonal system. 
The chemical information processing system
In neuromarketing, a lot of emphasis is often put on the fact that humans are emotional decision makers. Of course, taking a close look at neuronal processes within the brain also helps to get a better understanding of emotional processes – but this is only one side of the coin. The other side related to the hormonal system.
Hormonal signals are orchestrated by the so-called endocrine system—a network of glands spreading throughout the body, including the hypothalamus, pituitary, thyroid, adrenal glands, and more. These glands synthesize and release hormones directly into the bloodstream to be delivered to virtually every cell in the body -rendering hormones as the vital biological 'postal service.'
Hormones are produced in endocrine glands in response to a stimulus, which could be a change in blood chemistry, stress, or a signal from the nervous system. Upon synthesis, the hormones are released into the bloodstream, where they travel to their target cells. These have specific receptors that bind with the hormones—similar to a lock and key system—triggering an appropriate biological response within the cell. This can lead to changes in cell function, such as gene expression, enzymatic reactions, or ion channel opening and closing (O’Reilly & Hazy, 2023).
One of the cornerstones of hormonal communication is the mechanism of feedback control, which helps to maintain the body's homeostasis or 'internal balance'. This system works on principles similar to a thermostat controlling room temperature. For instance, in glucose metabolism, rising blood sugar levels trigger the pancreas to release insulin, which helps cells absorb glucose and thus lower blood sugar levels. Once blood sugar is back to normal, insulin secretion is stopped—a perfect example of a negative feedback mechanism. 
In summary, hormones silently and continuously govern our physiological, emotional, and metabolic states, thus maintaining the balance that sustains human life. 
Self-Check Questions
4. Please complete the following sentence.
Hormonal signals are orchestrated by the so-called endocrine system.
2.3 Key Models and Theories in Neuroscience
Ever since the end of the eighteenth century, two big ideas have shaped the way neuroscientists think about the functionality of the brain. First, as described before, experiments by Charles Bell and Franҫois Magendie demonstrated that the information within nerves is always going in one direction and one direction only (Bear et al., 2016). This discovery was essential for studying the brain in terms of causality because it made it possible to trace the information flow and to replicate patterns of activation within controlled environments. It also gave rise to the second, probably even bigger idea: the assumption that the brain and its diverse anatomical structures are actually functionally specialized. The vast majority of the neuroscientific literature is dedicated to testing the so-called localization hypothesis – leading to the discovery of what is referred to as grandmother cells.
The concept of grandmother cells
When thinking strictly along the lines of the localization hypothesis, every psychological process should have an equivalent within the neuroanatomical structures of the brain – and also vice versa, every neuroanatomical structure should have a specific function. Following that line of thought and given that the smallest functional unit within the brain is the neuron, every neuron should have a specific function and every concept, thus, should be traceable to one or a limited number of neurons.
This is what is referred to as the concept of the grandmother cell. The idea is very simple: if we can think of our grandmother, then at least one neuron somewhere in the brain should respond to pictures or memories of our grandmother, and to our grandmother only. 
With an estimated 86 billion neurons within the average human brain (Herculano-Houzel, 2009), however, the crucial question is: how to test this hypothesis? It is like searching for the needle in the haystack, finding the specific single neuron (or, to be more realistic: those few hundred/thousands?) that respond(s) to a specific stimulation. Moreover, it poses the challenge of measuring single or limited amount of neurons – which is not possible with current technology without actually implanting electrodes into living brain tissue. 
Quiroga and colleagues (2005) actually did the trick – even though they confess themselves that they had been really lucky in the beginning. The researchers investigated several brain structures, especially the medial temporal lobe (MTL) in patients with pharmacologically intractable epilepsy, who had been implanted with depth electrodes for medical reasons, trying to localize the focus of seizure onset. His way, they had access to spatially very localized brain activity patterns. The researchers presented the altogether eight patients with a number of pictures and found a “sometimes surprising degree of invariance inherent in the neuron’s (that is, unit’s) firing behavior. For example, in one case, a unit responded only to three completely different images of the ex-president Bill Clinton. Another unit (from a different patient) responded only to images of The Beatles, another one to cartoons from The Simpson’s television series and another one to pictures of the basketball player Michael Jordan. This suggested that neurons might encode an abstract representation of an individual” (Quiroga, Reddy, Kreiman, Koch & Fried, 2005, p. 1102).
Encouraged by this initial impression, the researchers started to systematically present the participants with numerous pictures from famous people or landmarks (e.g., the Sydney Opera House) that were also well known to the respective participants, trying to see whether some of them elicited a significant response within singe measurement units. All the responses that they found were highly selective. One unit in one patient, for example, significantly increased firing rate for images of Jennifer Aniston, but only when presented alone (and not together with her then boyfriend Brad Pitt), and also not when being presented with other celebrities or famous houses. Another unit in another patient responded selectively to pictures of Halle Berry, even when she was in costume for a role (e.g., Cat woman) and even when the image was a drawing of her face or just her name, written out. The unit did not respond to other actresses or their names. Finally, Quiroga et al. (2005) were able to show that these selective response patterns were not limited to famous people but were observable also for famous buildings. For one patient, they were able to identify a recording unit that responded selectively to the Sydney Opera House, both in image and in script, but not to other buildings like the Eiffel Tower or to the portrayal of famous people. 
These data seem to heavily support the localization hypothesis and the existence of grandmother cells within the human brain – yet even though it is the closest proof we have to date; the study started a long conversation around the topic. The authors themselves admit that it is very unlikely that “one and only one neuron encodes for one and only one concept,” concluding that “a more plausible version of grandmother cells is to say that many neurons code for one and only one concept” (Quiroga & Kreiman, 2010, p. 297–298). 
But given this evidence for the localization hypothesis, the immediate next question is how are more complex processes such as attention, emotion or consciousness being represented within the human brain? This leads us to the theory of neural information processing systems.
The Theory of Neural Information Processing Systems
The Theory of Neural Information Processing Systems (Coolen, Kühn & Sollich, 2005) combines ideas and concepts from computational as well as cognitive neuroscience to understand how the brain generally processes information. It can best be described along a number of key concepts relating to how neurons, the fundamental units of the brain, transmit, process, and interpret signals, as well as how these processes work together to form the basis for complex, integrative brain function. Those key concepts are:
Neurons as Basic Information Processing Units: Just like a computer uses bits, it is assumed that the brain uses neurons to transmit and process information. When a neuron receives a sufficient amount of stimulatory input from other neurons via its dendrites, it will "fire," meaning that it will send an electrical signal down its axon. This signal can then stimulate other neurons downstream, as already discussed above.
Synaptic Transmission and Modification: Communication between neurons occurs at the synapse. Neurons do not physically touch each other; instead, the signal is passed through the synaptic gap by neurotransmitters. Importantly, the synapse's strength can change over time in response to activity, a phenomenon called synaptic plasticity, underpinning learning, and memory according to Hebbian Theory (Magee & Grienberger, 2020).
Neuronal Populations and Higher-Order Functioning: Despite the critical role of individual neurons, as already discussed in the chapter on grandmother cells, the true magic occurs in their collective operation. Neurons in the brain are organized into populations or networks, where they interact intensely. Neuronal population coding theories propose that these populations work cohesively to process information, creating coordinated responses to stimuli by synchronizing their activity (O’Reilly & Hazy, 2023). 
Role of Different Brain Structures: When neurons are organized in networks that synchronize and work cohesively, it is not surprising that those networks also specialize. Different regions in the brain process different types of information. For instance, the visual cortex processes visual information, while the auditory cortex processes auditory information. These unique regions, specialized for processing different inputs, collaboratively allow for comprehensive interpretation of the world around us.
Feedback and Feedforward Mechanisms: In the brain, information flows in two primary directions: feedforward, where information moves from lower processing units to higher ones (sensory to associative areas), and feedback, where higher processing units influence the activity of lower ones. By combining bottom-up sensory information with top-down expectations or prior knowledge, the brain engenders our coherent perception of the environment. For example, studies by Debiec & LeDoux (2004) demonstrated the existence of a high and low route of fear processing: While most stimuli are first being processed visually within the visual cortex, then recognized as what they are and then classified as either threatening or not threatening (feedforward), some stimuli with biological significance, like for example snakes, trigger a fear response even before the visual perception process is fully completed, but then feedback into the visual system.
Network Dynamics: Notably, the brain is not a static entity. It is a dynamic system, with patterns of brain activity changing based on the task at hand, environmental context, or an individual's internal mood state. Theories such as the global workspace theory (VanRullen & Kanai, 2021) posit that transient coalitions of brain regions come together to process specific pieces of information as needed.
Emergent Properties: An important aspect of the Theory of Neural Information Processing Systems is that it shows how complex brain functions, such as consciousness or emotion, can emerge from the interactions of relatively simple individual components - the neurons. These emergent properties are more than the sum of the individual neuronal activities, presenting a coherent and integrative function.
In conclusion, the Theory of Neural Information Processing Systems is a comprehensive framework encapsulating many levels of organization, from individual neurons and their synapses to complex networks and entire brain systems. It reveals the brain as an intricate, dynamic, and interconnected system, where information processing occurs at each level (Coolen et al., 2005).
The default mode network
After having talked about what happens within the brain when it is processing (external) information, there is one more big question left open to answer: What happens, if it is not?
When investigating neuronal activity, neuroimaging relies heavily on defining a “baseline” condition, given that brain activity can be compared to. Most neuroscience studies work in a way that participants are being presented with some kind of stimuli with specific, pre-defined properties (experimental condition, e.g. products labeled with the participants favorite brand), which are then compared to the processing of stimuli that lack one and ideally only one of those properties (baseline or control condition, e.g. products labeled with the participants second and third favorite brand, thus isolating the factor “favorite”, see for example Deppe, Schwindt, Kugel, Plassmann & Kenning, 2005). The latter is than subtracted from the former, revealing the difference between the two conditions and thus the neuronal pattern specific for the process.
Based on the observation that within such experimental setups a de-activation of certain brain regions can be observed quite frequently, Raichle and colleagues (2001) asked themselves what actually happens if the brain is deprived of external stimulation. Instructing their participants to just relax with their eyes closed, they observed activation changes in a broadly distributed neuronal network which they called the default mode network (DMN), suggesting that this network is becoming active by default when a person is not involved in a task.
The Default Mode Network predominantly includes the medial prefrontal cortex, the posterior cingulate cortex/precuneus, and the bilateral angular gyri. Other regions, such as the hippocampus, are also frequently included. Numerous studies have since replicated the findings from Raichle et al. (2001) and have extended our knowledge about the functional purpose of the DMN (for a review, see Raichle, 2015). Some of these functions include:
· Self-referential thinking: The DMN is believed to support a stable 'narrative self' that allows us to have a coherent sense of identity. While it is active, we introspect about our emotions, thoughts, and behaviors, and construct our personal story.
· Mind Wandering and Daydreaming: The DMN allows our minds to wander and daydream, making us think about possible future scenarios, review past events, or consider perspectives of others. Though often undervalued, these activities engage our creativity and are key to problem-solving and innovation.
· Social Cognition-Theory of Mind: The DMN aids in the process called 'Theory of Mind,' which is understanding others' mental and emotional states. This process is crucial for social interactions.
· Memory Consolidation: The DMN is linked to the hippocampus, a brain region critical for memory. Research suggests that during rest, the DMN might contribute to memory consolidation, reviewing and embedding what we have learned.
Thus, despite its name, the DMN is far from a brain at idle. Instead, it is thought to be key to many cognitive functions (Raichle, 2015).
Self-Check Questions
Which of the following is not a key model within neuroscience?
· The psycho-dynamic model
· The concept of grandmother cells
· Default mode Network theory
· Theory of neural information processing systems

Summary
Neuromarketing requires a fundamental understanding of brain anatomy and functions, focusing on how different structures contribute to consumer behavior. The cerebrum, divided into frontal, parietal, temporal, and occipital lobes, plays roles in decision-making, sensory processing, language, and memory, all critical for marketing strategies. Other important structures include the cerebellum, which coordinates movement but is less relevant to neuromarketing, and the brainstem, vital for survival processes and containing areas like the substantia nigra, important for dopamine production and thus neuromarketing. Additionally, the limbic system, encompassing the hypothalamus, thalamus, hippocampus, and amygdala, is central to emotional processing, attention, and memory, highlighting the significance of emotion in consumer decision-making and the pivotal role of neuromarketing in quantifying these effects.
The brain processes information through a complex interplay of electrical and chemical systems, with neurons serving as the basic functional units that communicate via action potentials over synapses, translating electrical signals into chemical ones across neurons. Unlike computers, which rely solely on electrical signals, the human brain also utilizes a chemical process through the endocrine system, where hormonal signals regulate physiological, emotional, and metabolic states via a network of glands. These glands respond to various stimuli by releasing hormones into the bloodstream, which then travel to target cells, eliciting specific biological responses essential for maintaining the body's homeostasis. This dual system of information processing underscores the brain's intricate mechanism of action.
Since the eighteenth century, neuroscience has been deeply influenced by the discovery that nerve information travels in a unidirectional manner and the localization hypothesis, asserting that specific brain areas have distinct functions. This led to the exploration of the concept of grandmother cells, proposing that certain neurons could respond uniquely to specific stimuli. The Theory of Neural Information Processing Systems further expands on this by detailing how neurons communicate through electrical and chemical signals across synapses, emphasizing synaptic plasticity, the significance of neuronal populations, and the specialized roles of different brain regions in processing information. Moreover, the default mode network (DMN) reveals that the brain remains active with introspection, mind wandering, social cognition, and memory consolidation even in the absence of external stimuli.

Unit 3 – Neuromarketing Tools

Study Goals

On completion of this unit, you will be able to …

… understand the differences between different marketing research approaches and strategies.
… decide which marketing or neuromarketing research tool is most appropriate for a given task.
… define different neuromarketing tools.
… know about the specific methodological strengths and weaknesses of neuromarketing.

3. Neuromarketing Tools
Introduction 
In their introductory textbook “Neuromarketing for Dummies,” Genco et al. (2013) conclude that “we don’t believe neuromarketing will usher in a disruptive, new marketing practice. Instead, we expect neuromarketing insights, concepts, and methodologies to be integrated into marketers’ existing toolkits to improve their current practices by giving them new perspectives based on a more realistic understanding of how consumers’ minds actually work” (p. 67).
This is exactly what this unit is about.
Neuromarketing as an applied discipline over the years has tested over and over again which methodologies from neuroscience, physiological psychology and neurocognitive psychology are reliable enough to be applicable outside of strictly controlled experimental settings, are valid enough to predict real world behavior with relevance for marketing and business and are practical enough to be accepted by your average consumer. These are probably the most important criteria and only few methodological approaches stood that test. But it is fair to say that those that did, actually did become part of the marketers’ tool kit.
While in the early 2000s the application of neuroscience methods was basically a privilege of universities and other research facilities, already the 2010s were marked by numerous neuromarketing startups, trying to commercialize these technologies. Nowadays, even big market research companies like Nielsen and IPSOS, as well as consulting firms like Deloitte Consulting have their own research facilities applying neuroscience to their respective businesses (Baldo & Schoeller, 2022; Galandi et al., 2022; Wessling et al., 2024). So let us have a look at those technologies that have become neuromarketing tools applicable in business.
3.1 Self-Reports
Neuromarketing and self-reporting – isn’t that a contradiction in and of itself? Yes, it is. And at the same time: No, it is not.
Self-reports have a very long tradition. They are still the status quo and the go-to tool in marketing research as it presents itself today, mainly driven by its accessibility, the ease of use both in applications and interpretation of the data, and the relative cost efficiency. With the rise of neuroscience and neuromarketing, however, a discussion was sparked on the topic of their validity, especially with regards to their predictive power for real world decision making and behavior (e.g., Kühn et al., 2016). So in that sense, yes, self-reporting and neuromarketing are a contradiction. From all we know today, neuromarketing tolls are superior to self-reports when it comes to predicting behavior.
Generally speaking, however, self-reports still hold their value within neuromarketing, as long as they are paired with the right neuromarketing tools. While implicit, physiological and neuroimaging methods provide detailed insights into the unconscious drivers of decision making, self-reports to this day are the go-to-method when highlighting the conscious perception of brands or products and when asking not about the what (e.g. what is the most efficient way to advertise my product) but the why (e.g., knowing from EEG that version B of my advertisement will perform better than version A in the market, why is that the case?). Moreover, by capturing personal perceptions, attitudes, and feelings, self-reports can be used to amplify the voice of the consumer within the neuromarketing narrative. So in that sense, no, self-reports and neuromarketing are not contradictory, but in the best sense of the word supplementary.
Self-reports are a type of subjective measurement where individuals provide first-hand accounts of their experiences, feelings, and perceptions. These can be collected via different modes like questionnaires, interviews, or surveys, and can include measures such as Likert scales, open-ended questions, or visual analog scales, to name just a few. 
Within neuromarketing research, self-reports are being used predominantly in one of two ways. First, as already mentioned, self-reports can help construct a more holistic depiction of the consumer – capturing the myriad facets of their conscious thoughts, feelings, and experiences. In many cases it is these insights that help marketers to shape the storytelling and find the most obvious mistakes product design. Secondly, especially from a strategic angle, self-reports are often used to investigate the relationship between subjective experiences and physiological or neural responses. For example, a marketer might assess whether reported liking of an advertisement correlates with activation in reward-related brain regions or physiological markers of pleasure, which gives him an indication of how much strategic focus needs to be put on managing those key performance indicators (KPIs). 
Despite those benefits, it is crucial to keep in mind that self-reports are susceptible to several biases. Respondents often are not conscious of their thoughts or emotions, and depending in the marketing research topic at hand, they could be unwilling to reveal them. Their responses can also be influenced by the social desirability (or other) bias, where they report what they perceive as socially acceptable, rather than their true thoughts or feelings. Given those limitations, it is not surprising that all major neuromarketers rely on self-reports in their research – but pair it with either behavioral, physiological or neuroimaging methods.
Self-Check Questions
· Which of the following statements is true?
· Self-reports and neuromarketing can generally not be combined and lead to contradicting results.
· Self-reports have no value in neuromarketing.
· Self-reports generally play a major role in neuromarketing.
· Self-reports tap into the conscious processes.
3.2 Behavioral Measurement
Thinking of behavior as a subject of study, most marketers think of sales data, click-through rates, dwell time and conversion rates. All those data are generated by user behavior in online shops, physical stores or other digital environments. If collected correctly, those data reflect actual consumer behavior and thus are very informative with regards to consumers preferences and decision-making – in the past. Those data are very valuable, if available – but they are not what is typically referred to as behavioral measurement in the context of neuromarketing.
Within neuromarketing, behavioral measurement refers to a number of psychological and behavioral tests that generate insights into the implicit preferences and associations of consumers without having to rely on cost-intensive market tests. Usually, consumers are being presented with different stimuli – depending on the test and the question at hand, this can be different product designs, different brand names or logos, different offerings or even just abstract concepts – and are then asked to make different choices. The choice behavior is then being analyzed not only with regards to the option selected, but also and especially with regards to the decision speed, which is highly informative towards the implicit processes underlying the choice. 
Within this unit, we will take a closer look at the three most common behavioral measures used within neuromarketing: the implicit association test, which was created to quantify implicit attitudes, e.g. towards brand, priming, which can reveal the association strength between different concepts, e.g. a brand name and some desirable brand attributes, and finally the conjoint analyses, which is often used to investigated pricing strategies and perceived value of products and brands.
The implicit Association Test
The Implicit Association Test (IAT) is a psychological test that was developed in the late 1990ies to investigate attitudes and prejudices (Greenwald et al., 1998). Its development was motivated by the idea that in modern societies, prejudices, racism, gender biases and other implicit but harmful attitudes cannot be measured using explicit surveys and questionnaires, given that participants in such studies a) are often not aware of those tendencies themselves and b) if they are, they can easily manipulate their responses and thus hide them from the researchers. 
The IAT is typically conducted online and involves a series of trials that assess the strength of associations between different categories (e.g., race, gender, age) and specific attributes (e.g., positive or negative words or images). Participants are presented with stimuli, such as faces or words, and are required to quickly categorize them using specific keys on the keyboard. The test incorporates various combinations of stimuli and categories, which allows to uncover unconscious biases. For example, one set of trials may require participants to categorize positive words and faces of a particular racial group using one key, and negative words and faces of a different racial group using another key. The main rational behind this pairing is rather simple: If there is no implicit connection between the concept of a specific racial group with positive or negative connotations, then participants should be equally fast (or slow) and accurate irrespective of the pairing. If a person demonstrates faster response times or lower error rates when positive words are paired with one category over another, however, it suggests a stronger implicit association between those concepts.
The Implicit Association Test (IAT) with the Example of Gender Bias
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The IAT is a widely used tool in research on implicit biases as well as in market research on branding and product perception, providing insights into unconscious attitudes and associations that individuals may hold. Academically, there has been a lot of discussion around its reliability and application for especially small sample studies, sometimes even interpreting the data of individuals (e.g. Blanton, Jaccard, Christie & Gonzales, 2007), which however did not limit its popularity within neuromarketing. A study by Strelow and Scheier (2018), for example, following up on the famous duplo case where neuroimaging was being used to predict the influence on actual sales at a physical point of sale (Kühn et al., 2016), used the IAT to investigate the implicit associations connected to duplo, both in terms of the brand and with regards to the different advertisements. They were able to show that sales at the point of sale went up as a function of the overlap between brand associations and associations elicited by the point-of-sale advertisement, or in other words: the more the advertisement communicated the concepts associated with the duplo brand, the more likely that shoppers actually bought the chocolate.
This shows, in very practical terms, how neuromarketing not only can predict real world behavior, but also can be used to inform the practitioner with regards to how to design advertisements and brands, content wise.
Priming
Knowing about the limitations of the IAT, priming has become somewhat of the preferred alternative method, both for measuring implicit associations as well as activating them throughout the shopping process. Again, the main principle is rather simple and document in numerous studies: exposure to one stimulus, if presented in close proximity, influences the response (e.g., affective evaluation) to a subsequent, related stimulus, often without conscious awareness. It is very easily demonstrated, for example in a known child’s play. Answer the following questions as quick as possible:
· What color is snow?
· What color are clean teeth?
· What color are clouds?
· What is the favorite drink of grown cows?
The answer to the first three questions is obviously “white.” If your answer to the fourth question has been “milk” – congratulations, you have been primed successfully. Of course, the correct answer is “water.” But given that your mind was setup to think white three times in a row, with milk being a white liquid, and given that the strongest association with “cow” is “milk”, the answers you were giving beforehand basically activated the word “milk” to such a strong degree that it was the most readily available and thus seemingly correct response.
As this little game already illustrates, priming works based on the principle of associative memory. Our brain makes links between pieces of information that are related to each other. Within neuromarketing, this technique is often used to either measure consumers associations with for example brands or products, similar to the way the IAT is being used (Gregg & Klymowsky, 2013), with some studies even using it to better understand which price range for a given product is being viewed as acceptable by the potential customer (Herbes, Friege, Baldo & Mueller, 2015), or it is used to effectively influence consumers associations and perceptions, given its ability to subconsciously influence preferences and choices.
It its easiest form, for example by presenting consumers with stimuli related to a brand—a catchy jingle, a distinctive smell, or an engaging visual—marketers can 'prime' consumers to recognize and respond to a given brand. A more sophisticated form of priming, called affective priming, uses emotionally laden stimuli like music, colors, or visuals to prime consumers with specific emotion-related concepts. For example, have you ever noticed that the amazon logo always is partially underlined by a slightly curved arrow which connects the a and the z and which strongly resembles a smirking smile? It is almost as if the logo is smiling at us. Yes, that is a prime, an affective prime aiming to positively charge the amazon logo. And if you doubt that such a minor detail can have an impact, listen to this: even the front of a car, with the two headlights and the bumper below, which clearly are inanimate objects, resemble a human face strong enough to activate the fusiform face area, a part of the human brain that is strongly related to, well, processing of faces (e.g,. Kühn, Brick, Müller & Gallinat, 2014).
By understanding how priming operates in our brains and influences our behavior, (neuro)marketers can thus measure the associations connected with given brands or products, and create even more effective, engaging campaigns. Priming, thus, is probably the most frequently used tool in the marketer’s toolbox when creating advertisements and campaigns.
Conjoint analyses
One of the core challenges within any marketing research is that decisions are very complex, and when trying to understand this complexity, it is necessary to isolate individual factors to ensure that their effect is not contaminated with other factors. This makes marketing research sometimes very tedious.
There is, however, a behavioral research tool that is utilized within neuromarketing a lot that actually embraces this complexity, called conjoint analyses. Conjoint analysis is a statistical technique used in market research to determine how people value different attributes of a product or service. The name "conjoint" refers to the "considered jointly" evaluation of product attributes or features.
A typical conjoint study involves presenting consumers with a series of hypothetical products, each characterized by various levels of different attributes, e.g., brand, product features like color or size, availability, delivery time, and price. Consumers on each trial are then asked to pick their favorite from the list of presented products, or, in some cases, indicate that they would prefer none of the products. Based on the features that were part of the products that frequently were being chosen and based on the features that were part of the products that frequently were being rejected, combined with the associated price points, it is then possible to mathematically calculate the individual subjective monetary value (sometimes being referred to as its utility) of each of the product features, thus identifying how much each feature contributes to the consumers' decision to choose one product over the others.
Conjoint analysis thus bridges the gap between the lab and the marketplace by incorporating realistic choice complexity into market research. It affords valuable insights into the way consumers value different product attributes, enabling more effective tailoring of products and services to meet consumer needs. It contributes to a richer, more holistic understanding of consumer decision-making.
Self-Check Questions
1. If you want to test a larger number of different associations of concrete values with a given brand, which methodology would you apply?
· Priming
· Conjoint
· Survey
· Implicit Association Test
3.3 Physiological Measurement
One of the core assumptions within neuromarketing is that the vast majority of behavior and decision-making is steered by actually subconscious, physiological processes. It is thus only logical to use physiological measurement tools to quantify those. Several tools from neuroscience and neurocognitive psychology have been introduced into neuromarketing (Bercea, 2012), the most important of them being listed below.
Electroencephalography (EEG)
Given that a huge part of the information processing within the brain is relying on electrical activity, the most obvious way to measure physiological brain processes is by capturing this electrical activity. The respective methodology is called electroencephalography (EEG). Offering both high temporal resolution and real-time data, EEG has become something like the standard in (applied) neuromarketing research. 
But how is it working exactly? Human brain activity is marked by changes in voltage resulting from ionic currents flowing within neurons. Fortunately, the outer layer of the human brain consists of millions of these neurons, and they are all placed in parallel, meaning that synchronous activity actually potentiates the signal strength. Thus, it is possible to record these summed-up signal changes with electrodes placed on the scalps surface (see Figure 5).
The EEG Signal, from Single Neuron to Kumulative Frequency Bands
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A typical EEG signal is characterized by waveforms of varying frequency and amplitude. Depending on those two parameters, traditionally, the EEG is typically categorized into different bandwidths: delta, theta, alpha, beta, and gamma, each being loosely (!) associated with different cognitive states and functions.
Given that EEG provides a real-time measurement of brain activity, it can be used to track consumer’s attentional, motivational and memory related processes while interacting with a product or an advertisement, for example, at least to a certain degree. Two of the most common applications are to measure how much cognitive processing power the brain needs in order to process a given amount of information by measuring the alpha power or the ratio between alpha and beta power (Shestyuk, Kasinathan, Karapoondinott, Knight & Gurumoorthy, 2019), thus inferring how intuitive the use of for example an interface is, and the measurement of changes in motivation. The EEG signal indexing changes in motivation is called the frontal alpha asymmetry (Briesemeister, Tamm, Heine & Jacobs, 2013). It is measured from electrodes applied on the frontal part of the brain by comparing the alpha power between left and right hemispheres and it is considered to be a reliable indicator of changes in approach motivation (Briesemeister et al., 2013). As such, it has proven to be predictive for real world shopping behavior in numerous studies (e.g., Baldo, Parikh, Piu & Müller, 2015; Briesemeister & Trebbe, 2022), cementing its status as the go to method within neuromarketing research. Baldo et al. (2015) for example used a slightly modified version of this approach trying to predict the financial success of footwear in a retail store. EEG related measures not only predicted actual sales way better than traditional questionnaires, documenting the superiority of this approach, but also reaching an impressive 80% prediction accuracy.
The probably biggest advantage of EEG in neuromarketing studies is that EEG's high temporal resolution allows for the tracking of neural responses in real time, providing a direct measure of brain activity that can be linked to specific cognitive processes. Many studies, thus, pair EEG with eye-tracking measures, thus identifying which objects or elements are being processed (eye-tracking) and how they affect the consumer (EEG). EEG is thus discussed to be an ideal methodology to measure the real-time customer experience (Briesemeister & Trebbe, 2022). Furthermore, EEG is relatively affordable and portable compared to other neuroimaging tools like fMRI, making it a popular choice in neuromarketing studies.
Electrocardiogram (ECG) and heart rate variability (HRV)
The heart and brain share an intricate dialogue that is often used in medical diagnostic, but can also reveal a person's emotional and, so a certain degree, cognitive state. ECG is a non-invasive technique used to record the electrical activity generated by the heart. By placing electrodes on the chest, for example, it captures the rhythm and strength of each heartbeat, providing valuable information about cardiac health and physiological arousal. The ECG waveform comprises different segments and intervals termed P, Q, R, S, and T that represent different phases of the heart's electrical cycle (see Figure 6).
The QRS Complex of the ECG
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HRV is an index that is derived from the ECG signal. It basically measures the variation in the time interval between successive heartbeats. Contrary to intuition, a healthy heart does not tick evenly like a metronome, but instead, exhibits a more complex rhythm. Higher HRV, that means greater temporal variability between successive beats, generally indicates better adjustability to changing situations, thus indicating health and especially greater resilience to stress.
In neuromarketing, HRV is used predominantly because a) it is very easy and cheap to measure, given that most wearables and smartwatches have built-in capabilities to record HRV, and b) because it is assumed to be a reliable indicator of emotional responses and stress. Monitoring the HRV, researchers can gain insights into a consumer's emotional response to a given product or advertisement. For instance, an increase in heart rate could indicate excitement or interest.
The galvanic skin response (GSR)
The galvanic skin response (GSR), also known as electrodermal activity, measures changes in skin conductance levels related to emotional arousal. Our skin’s conductance varies with its moisture level, controlled by the sympathetic nervous system, which, in turn, is responsive to emotional states. GSR capitalizes on this fact, providing an indirect measure of emotional arousal in response to different stimuli.
Several studies documented that the GSR response as an index of emotional arousal is a valuable predictor of human decision making and behavior (Ohme et al., 2009; Weinreich, 2022). Ohme et al. (2009), for example, were able to identify crucial scenes within TV advertisements that significantly affected viewers affective perception and consecutive choice behavior with regards to the advertised products using GSR and Weinreich (2022), combining GSR with other methodologies, were able to optimize the performance of online stores by relying on GSR data.
It is important to note that GSR often is combined with other neuroscience methods, given that GSR alone is only limited in its explanation. It does not provide insight on the nature of emotion, that is whether the emotion is of positive or negative valence. Nonetheless, GSR provides valuable information about the intensity of emotional arousal and engagement, assisting marketers in the quest to understand and enhance consumer experience. 
Facial electromyography (EMG)
While it is rather easy to measure whether marketing materials, products, brands and advertisements are emotionally arousing per se, as already discussed in the sections on HRV and GSR, it is quite a challenge to reliably measure whether these emotions are positive or negative in valence – which however is a very crucial information for marketers. Facial electromyography (EMG) is one way to answer this challenge. It records electric activity produced by facial muscles using surface electrodes attached to the face of the consumer and this way exploits the link between certain facial muscles and specific emotions. In neuromarketing, the activity of two major facial muscle groups is often measured: the corrugator supercilii, which furrows the brow, associated with negative emotions, and the zygomaticus major, which controls smiling, associated with positive emotions. Tracing their activity, facial EMG can quantify emotional reactions, often even outside the conscious control of the participant, thus allowing to detect even fleeting or subtle emotional responses.
Given that sticking surface electrodes on the facial muscles of consumers is often perceived as being a little bit weird, facial EMG is one of the neuromarketing tools that are not used too often and remain reserved for special use cases. In lab environments, for example, where participants responses towards the usability and offering of online stores can be investigated, facial EMG has been shown to reliably index changes in consumers emotional responses (Weinreich, 2022), and it is among the most reliable measures of emotional valence known. 
Self-Check Questions
1. If interested in memory effects, which of the following neuromarketing methodologies promises the best shot?
· HRV
· EMG
· GSR
· EEG
3.4 Neuroimaging
After having talked in several chapters on different methodologies that are part of the neuromarketers tool kit, it is now time to turn to the final category of tools: neuroimaging. The category of neuroimaging includes all the methodologies that we know from general media – tools that generate colorful images of the brain and its activity. You have probably already seen them in television or in newspapers, but their origin lies within neuroscience and clinical diagnostics. 
Characteristic for those tools is that they plot differences in brain activity as statistical maps upon structural brain images – hence the name “neuroimaging.” There is a number of neuroimaging tools available in neuroscience, but for neuromarketing, it is predominantly two methodologies that have made it into the application within business: functional magnetic resonance imaging and functional near infrared spectroscopy. It is these two that we will focus on.
Functional magnetic resonance imaging (fMRI)
While EEG has become something like the gold standard within applied neuromarketing research, probably also because it is a very economic methodology, functional magnetic resonance imaging (fMRI) is definitely the gold standard within academic neuromarketing and consumer neuroscience. In short, fMRI is a non-invasive brain imaging technique that uses magnetic fields and radio waves to measure changes in blood flow in the brain. The underlying assumption is as follows: When a brain region is active, the neurons demand more oxygen, causing increased blood flow to that region. Oxygenated blood, however, has different magnetic properties than non-oxygenated blood, so using strong magnets, this difference in blood oxygen level—known as the BOLD (Blood Oxygen Level Dependent) contrast—can be measured (see e.g. Stephan, Harrison, Penny & Friston, 2004).
The ability to visualize brain activity non-invasively on a relatively high spatial resolution, with 1-3mm³ spatial resolution being the norm, also within the deeper structures of the brain, is one of fMRI's greatest strengths. You can literally observe how subcortical structures and cortical structures interact. However, fMRI also has several limitations. For instance, the technique has relatively poor temporal resolution compared to EEG, and it is, honestly, the most expensive neuromarketing tool, given that specific magnetically shielded rooms with expensive equipment and especially trained personnel are necessary. The frequent argument that the limitation to a very controlled experimental environment might not reflect real-world decision-making scenarios has proven to be invalid, however. fMRI, to the best of the current knowledge, is the best predictor of actual, real-world behavior that we know (Kühn et al., 2016; Venkatraman et al., 2015), given that fMRI can uncover subconscious or implicit responses that participants might not be aware of or may not express in traditional surveys. It is especially one structure that has been proven to predict consumer choices over and over again: the nucleus accumbens (NAcc), a small structure within the brain’s reward circuitry that can provide insight into how much a consumer values a product or service (e.g., Berns & Moore, 2012). But not only the positive aspects of marketing, the communicated and perceived value, also the costs can be quantified. Several studies have shown that for example activity within the insula, a structure often discussed in context with pain and disgust, tend to activate in response to prices perceived as too high, suggesting a neural underpinning to the 'pain of paying' (Linzmajer, Hubert & Hubert, 2021). This can aid in finding optimal pricing strategies. And also, to the best of our current knowledge, fMRI is the only neuroscience methodology that reliably can measure memory processes (Balci et al., 2008). 
Taken these advantages together, it is not surprising that fMRI not only outperforms every other known methodology in prediction accuracy, but also in prediction longevity. In a small study by Berns, Capra, Moore & Noussair (2010), the authors were being interested in the neural correlates of popularity ratings. They played different songs to their participants, all of which were rather unknown, and asked them to rate their liking while at the same time measuring their brain activity. Three years later, one of the authors recognized one of the songs he had used in the study, because it was played in a televised music show, and they realized that some of the music that had been unknown three years prior had actually become quite popular in the meantime. Berns & Moore (2012) re-analyzed their data, this time correlating the neuronal activity not with the subjective liking ratings, but with actual sales data of the respective songs. What they found was that not subjective liking but activity within the aforementioned NAcc, that is within the reward circuitry of the brain, actually predicted real world financial success of pop-cultural music – three whole years in advance. 
functional near-infrared spectroscopy (fNIRS)
As neuromarketing research continues to evolve, so does the array of technologies utilized to investigate consumer decision-making. Among these, functional near-infrared spectroscopy (fNIRS) is probably the newest addition, and it is gaining increasing attention thanks to its combination of affordability, ease of use, and ability to capture moderately high-resolution brain data in more naturalistic settings than for example fMRI (e.g. Krampe, Gier & Kenning, 2018; Krampe, Strelow, Haas & Kenning, 2018).
fNIRS measures brain activity by using near-infrared light to track changes in blood oxygenation within the brain. Similar to fMRI, fNIRS operates based on the principle of neurovascular coupling and the BOLD response. However, instead of using large magnets and radio waves as in fMRI, fNIRS uses small optodes placed on the scalp that emit and detect near-infrared light. The light penetrates the tissue and the skull, and depending on the amount of oxygenated vs de-oxygenated blood, gets absorbed before the remainders get detected on the surface again, allowing for the inference of neuronal activation. This way, fNIRS is a more user-friendly and way cheaper method than fMRI, applicable in a wider range of settings. The penetration depth of near-infrared light restricts measurement predominantly to the cortical surface, however, making deeper brain structures inaccessible. Additionally, the resolution, both spatial and temporal, is inferior in comparison to methods like fMRI and EEG, respectively (for details, see Pinti et al., 2020).
Several studies have already shown that fNIRS can be used in (neuro)marketing research, replicating known branding and marketing effects (Krampe, Strelow, Haas & Kenning, 2018; Krampe et al., 2018; Nissen & Krampe, 2021). Given that it is easily transportable and rather robust to artifacts, it seems likely that fNIRS will find its niche within the toolbox of neuromarketing, alongside the two major established tools, fMRI and EEG.
Self-Check Questions
1. Complete the following sentence:
What they found was that not subjective liking but activity within the aforementioned NAcc, that is within the reward circuitry of the brain, actually predicted real world financial success of pop-cultural music – three whole years in advance.
Summary
While it might seem contradictory at first, self-reports and neuromarketing tools are not mutually exclusive but rather complementary in gaining comprehensive insights into consumer behavior. Despite their susceptibility to biases like social desirability, self-reports remain an invaluable tool in marketing research for capturing the conscious perceptions, attitudes, and experiences of consumers. They allow marketers to access subjective data that can inform product design and advertising strategies, especially when trying to understand the 'why' behind consumer preferences revealed through more objective neuromarketing methods like EEG. By integrating self-reports with physiological or neural responses, marketers can construct a holistic view of their target audience.
Behavioral measurement techniques such as the Implicit Association Test (IAT), priming, and conjoint analysis can delve into the subconscious preferences and associations of consumers, offering insights that transcend traditional data like sales and click-through rates. The IAT helps uncover implicit biases and attitudes by measuring the speed and accuracy of responses to various stimuli pairings. Priming, leveraging associative memory, subtly influences consumer perceptions and choices by activating related concepts before a key decision or perception, which is used both to gauge and to shape consumer preferences through strategic stimulus presentation. Conjoint analysis, on the other hand, deals with the complexity of consumer decisions by evaluating how various product attributes are valued by consumers.
EEG captures the brain's electrical activity to track cognitive processes in real-time, providing insights into attentional, motivational, and memory-related processes. ECG and its derivative, HRV, are used to gauge physiological arousal and emotional responses, indicating excitement or stress levels in reaction to marketing stimuli. GSR measures emotional arousal through skin conductance changes, supporting investigations into how emotional engagement affects decision-making. Lastly, facial EMG, by recording electrical activity in facial muscles, distinguishes between positive and negative emotional valence, offering precise insights into consumers' emotional reactions to marketing materials. Together, these physiological measurement techniques furnish marketers with a deeper understanding of the often unconscious emotional and cognitive underpinnings of consumer behavior.
Finally, Neuroimaging methodologies, specifically functional magnetic resonance imaging (fMRI) and functional near-infrared spectroscopy (fNIRS), play a critical role in neuromarketing. fMRI offers high spatial resolution images of brain activity by measuring changes in blood flow, revealing how different brain regions, such as the nucleus accumbens and insula, react to various marketing elements. Despite its high cost and complex setup, fMRI's ability to predict consumer behavior makes it a gold standard in academic neuromarketing research. On the other hand, fNIRS stands out for its affordability, ease of use, and applicability in more naturalistic settings, though it is limited by its penetration depth and resolution. 
Unit 4 – Psychological Mechanisms and Relevance for Marketing

Study Goals

On completion of this unit, you will be able to …

… identify the most important psychological processes for marketing.
… define these processes and differentiate them from one another.
… understand the different perspectives from traditional marketing and neuromarketing on these processes.
… apply neuroscientific knowledge about decision-making and emotions in marketing strategies.

4. Psychological Mechanisms and Relevance for Marketing
Introduction 
Understanding the psychological processes driving consumer behavior is of paramount importance in marketing. By examining the intricate web of cognitive and emotional elements, including attention, memory, and the decision-making process itself that lead to a purchase decision, marketers can design strategies that effectively influence consumption, brand loyalty, and customer satisfaction. 
In marketing practice, the aim is to leverage these psychological principles and adapt them to improve product appeal, promotional strategies, branding strategies, and overall customer experience. For instance, marketers employ the principles learning and memory phenomena for the placement and design of promotional messages to optimize brand recall. Concepts of motivation and attitude formation can help marketers successfully position a product or a brand to align with consumers' wants and needs. Such applications of psychological processes form the basis of why consumers think, feel, and act the way they do in the marketplace. 
When it comes to neuromarketing, there are at least four psychological concepts that are always part of the discussion, so we will take a closer look at all four of them. Beginning with attention, what it means and how it is used within neuromarketing, we will then go on to talk about memory, both of which are concepts that are way more important in traditional marketing than in neuromarketing. We will then dive deep into emotion theories discussed within neuromarketing – probably the single most important concept within the discipline. Finally, we will round things up with an outlook on how the decision-making process is being described within neuromarketing.
4.1 Attention
At least since Elma Lewis supposedly suggested the AIDA model (cf. Genco et al., 2016) as the fundament of successful sales, with attention (A) being the very first and thus most important step within the AIDA hierarchy, researchers and neuromarketers alike have debated its role in successful marketing. It seems obvious: If you do not get into contact with a given product or brand in whichever form, be it as an advertisement or the product itself, you will never spend a cent on it. 
This is not disputed.
But then, what does attention mean, precisely? Does it mean conscious attention? Cognitive processing? Which form of attentive processing is most effective? These are very important questions within marketing.
From a psychological perspective, attention refers to the cognitive process of selectively focusing on particular aspects of information in the environment while ignoring others. In an information-saturated world, attention serves as a gatekeeper of consciousness, filtering out irrelevant stimuli to allow vital fragments to pass through (Wedel, 2013).
In the realm of psychology, attention is commonly divided into two types:
Selective attention, which is the focus on one specific task or stimulus while excluding others (Johnston & Dark, 1986). This is like zeroing in on a single conversation at a bustling party. Divided attention, on the other hand, involves trying to focus on multiple tasks or stimuli simultaneously (Nebel et al., 2005). This is akin to watching a movie while snacking and checking social media.
So, when talking about attention within neuromarketing, what are we talking about exactly? Is conscious attention, undivided attention necessary for successful marketing attempts? Is that what the AIDA model (and others) suggests?
Well, at least in marketing, attention has become something like a currency. With the modern consumer being bombarded with probably several thousand advertisement messages every single day, capturing (and holding) a consumer's attention is more challenging than ever. Making potential customers recognize a brand, remember a product, or understand an advertisement's message are important goals for marketers, and all of these crucial marketing steps seem to hinge on the consumer’s attention. Thus, marketing strategies often aim to make stimuli attention-grabbing and attention-holding, trying to cut through the clutter and make an impression on the consumer’s mind. This logic is what the entire marketing industry is built around: As a marketer, putting a product out there, you pay for the number of eyes that will see your advertisement, you will pay for the number of people that clicked your call-to-action, and you will pay for the size of an influencers community size. You will pay for the level of attention that your message most likely will achieve.
That, of course, does not mean, that every form of attention does have the same value for marketing. Look, for example, at the so-called mere-exposure-effect (Zajonc, 1968): Just by being exposed multiple times to a generally neutral stimulus, for example a new brand or a new product, the viewers attitude towards that neutral stimulus changes into a positive direction. This mere-exposure-effect alone demonstrates the importance of attention. Repeated attention alone seems to be sufficient to directly influence the emotional evaluation of neutral stimuli, which documents the importance of attention, right? And it is a win-win-situation: Either the potential customer is convinced by the ads message, sealing the deal immediately, or at least his or her attitude towards the product gets altered into a positive direction over time, increasing the chance for a future deal. So, all you need to do as a marketer is to grab attention, right?
Well, not so fast. The strong focus on attention within marketing led to interesting situations. For example, for a while, advertisements actually became more and more attention grabbing, following the formula sketched above. Think of popups. There is no chance you cannot see this advertisement – in fact, you actually have to get active to not see it anymore and to proceed with the task you actually came to do. Think of actual TV ads being run in the periphery of a website. The human eye is built in a way that the photoreceptors for peripheral vision actually respond strongly to movement in order to quickly identify potential changes of the situation at hand (as in someone approaching, potential threats, etc.). Usually, this leads to an automatic re-focus of visual attention to this movement, again guaranteeing sufficient attention to the advertisement. Those forms of attention-grabbing techniques must be the most successful ones, then, right? Why don’t we see them being applied more often, given the power of the mere-exposure-effect?
In 2003, Raymond, Fenske & Tavassoli published a study where they presented participants with complex but meaningless visual patterns. Participants were instructed to either pay attention to them or ignore them and subsequently were being asked to emotionally evaluate them. “Previously ignored patterns were evaluated more negatively than either previously attended or novel patterns. Furthermore, this emotional devaluation of distracting stimuli was robust across different emotional contexts and response scales” (Raymond et al., 2003, p. 537). This so-called distractor devaluation effect explains why “the conventional marketing wisdom that any exposure is good exposure” (Raymond et al., 2003, p. 537) might not always be the best marketing advice…
Insights from neuromarketing
One of the core foundations of neuromarketing is to use neuroscience to actually measure the effects of marketing and the psychological processes underlying it. With regards to attention, this is actually fairly easy and thus, done quite frequently. Technologies like eye-tracking nowadays can be done over the smartphone camera (Putrino, Marinelli, Raso, Calace & Zaami, 2023) or webcam (Semmelmann & Weigelt, 2018), providing direct measures of visual attention in digital media, and with the use of eye-trackers build into glasses, it becomes possible to also investigate real world environments (Briesemeister & Trebbe, 2022) or virtual reality (VR; Shadiev & Li, 2023) as well. 
Eye tracking gives you very precise information about where and for how long a consumer’s gaze lingers, which is then interpreted as a direct indicator of visual attention. For example, it is well documented that the gaze is, at least in part, steered by the stimulus properties (Afsari, 2017), so called stimulus driven attention. This is the basis for our knowledge about generally successful ad designs, for example that humans tend to follow the gaze of people to see where they are looking, even at an early age (Chow, Poulin‐Dubois & Lewis, 2008). On the other hand, there is plenty of evidence that visual attention is driven by the viewers goals, so called goal driven attention, which is largely independent from stimulus driven attention (Schreij, Los, Theeuwes, Enns & Olivers, 2014; van Zoest, Donk & Theeuwes, 2004), but can override and actually reverse stimulus driven attentional processes (Niu, Todd & Anderson, 2012). What this means is that it is not the stimulus properties per se drive attention that then converts into sales – it means that marketers need to understand whether or not marketing materials actually can draw attention because they are aligned with the consumers goals.
This is why modern neuromarketing research drifted away from exclusively focusing on attentional processes as measured with eye-tracking and started combining eye-tracking with other physiological measures. Methods like EEG and fMRI can capture attention-related brain activity triggered by external stimuli and provide a powerful addition to eye-tracking research. For instance, EEG measures like fronto-central alpha/theta power can index the degree of attention and processing power triggered by a given stimulus beyond mere eye-tracking measures. A study by Shestyuk, Kasinathan, Karapoondinott, Knight & Gurumoorthy (2019) used different EEG metrics related to motivation, memory processing and especially attention to test whether those could predict real world behavior related to television programming, such as viewership and social media engagement. EEG measures explained more variance than behavioral metrics, and specifically, attentional focus, as measured with EEG, was “integral for both audience retention and Twitter activity” (Shestyuk et al., 2019).
Moreover, relating back to the already introduced differentiation of stimulus-driven versus goal-driven attention, recent neuroimaging studies have shown that those two processes are actually relying on separate neural networks: the dorsal attention network, which is comprising of the frontal eye fields and the intraparietal sulcus and is responsible for goal-directed, voluntary attention, and the ventral attention network, associated with stimulus-driven, involuntary attention processed at the temporoparietal junction and the ventral frontal cortex (Suo et al., 2021; Vossel, Geng & Fink, 2014).
The dorsal and ventral attention system
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Conclusion: The actual value of attention
Having all this in mind, the current understanding of attention within neuromarketing is this: Attention plays a crucial role in marketing, but contradicting to the initial assumption, it is not that attention is the gate keeper for deeper processing and consumer choice. In fact, attention is a function of consumers goals and preferences. Neuromarketing studies time and time again have shown that if a product or brand becomes relevant for the consumer, which requires the marketer to understand the consumers emotions, this will steer the consumers attentional processes into the desired direction. Marketers have to be very careful when capturing involuntary attention (‘pop-out' stimuli that grab our attention) trying to create a mere-exposure-effect while at the same time avoiding distractor devaluation effects. Instead, catering to voluntary attention (where the consumer willingly chooses to focus) is a crucial and likely successful strategy in marketing, which however relies on a deep understanding of the consumer, his needs, and emotions. Reference to novelty, motion, bright colors, or high contrast may seize involuntary attention, while variables like relevance, usefulness, and individual interests cater to voluntary attention. Attention research in neuromarketing can use neuroscience tools such as EEG and neuroimaging to illuminate which dimensions are more effective in varying contexts, thus bridging the gap between external marketing stimuli and internal consumer engagement and decision-making. 
Self-Check Questions
1. Please complete the following sentence:
Selective attention is the focus on one specific task.
4.2 Memory
Do you remember the last advertisement you have seen? Most likely, you will not, unless you watched it as part of a class on advertising or neuromarketing.
Does that mean, that it has been an ineffective advertisement? That the money spent for production and broadcasting this advertising was wasted? Well, not necessarily. Just as with attention, the reliance and importance of memory processes within marketing research comes from a time when those indirect measures of marketing effectiveness were the only ones available. And it kind of sounds plausible that marketing efforts should leave some traces within memory, right?
Well, let’s have a closer look at what memory is, how it works, and how neuroscience and neuromarketing suggest to make use of it…
Memory – a short introduction
Memory, at its core, is the ability to encode, store, and retrieve information over time (Zlotnik & Vansintjan, 2019). The naïve conception of memory is something like this: We encounter something, say a person, and we store this encounter in our memory just like we would do with a photograph that we store in a drawer. Whenever we want to re-visit this memory, we go back to the drawer, open it, and there it is, the photograph, looking just the same like the day we made it.
This assumption of memory functions is just as outdated as the concept of storing photographs in drawers. Nowadays, we store them in the cloud. And we never stored memories within our memory in this way.
Memories are being created, that is they are being encoded and decoded. It is a very active process within the human brain (Zlotnik & Vansintjan, 2019). And to make things a bit more complicated: there is not a single form of memory, but several ones.
The probably most cited and most widely accepted model of memory comes from Shiffrin & Atkinson (1969). It suggests that human memory is actually best described in proposing not one, but three distinct memory stores: 
· the sensory register: “a very short-lived memory store which temporarily holds incoming sensory information while it is being initially processed and transferred to the short-term store. […]. Information in the short-term store, if not attended to […], will decay and be lost in a period of about 30 seconds or less, but control processes such as rehearsal can maintain information” (Shiffrin & Atkinson, 1969; p. 180)
· the short-term store: the short-term store “decouples the memory system from the external environment and relieves the system from the responsibility of moment-to-moment attention to environmental changes. [It] provides a working memory in which manipulations of information may take place on a temporary basis” (Shiffrin & Atkinson, 1969; p. 180)
· the long-term store: “long-term store is assumed to be a permanent repository of information; […] it is hypothesized that information, once stored in LTS, is never thereafter destroyed, or eliminated. Nevertheless, the ability to retrieve information from LTS varies considerably with time and interfering material” (Shiffrin & Atkinson, 1969; p. 180)
Memory model by Shifrin & Atkinson

 [image: Ein Bild, das Text, Diagramm, Plan, technische Zeichnung enthält.

Automatisch generierte Beschreibung]
Already at this stage, it becomes apparent that different marketing processes are active at different memory stages. Visually processing the product or the advertisement requires the sensory register, considering the options relies on the short-term or working memory, and retrieving information about your favorite brand might access the long-term memory for detailed information. 
And here we finally get to the core. How do we retrieve memory from long-term memory? How is the long-term memory structured?
Again, there is no single, uniform long-term memory store. According to Suchan (2018), for example, the long-term memory store can be further differentiated as follows:
First, we have to discriminate the explicit, sometimes also referred to as declarative memory, from implicit memory. Explicit memory refers to the conscious, intentional recollection of factual information and previous experiences and is what we naively refer to as memory most of the time when speaking of memory in day-to-day conversations. The declarative memory can be further segregated into the episodic memory on the one hand, which pertains to the autobiographical events that can be explicitly stated or conjured, comprising of specific experiences, or episodes such as the first time we experienced our favorite product or brand, and the semantic memory on the other hand. The semantic memory is responsible for storing general knowledge or concepts, independent of personal experiences. This includes universal facts and meanings of words that we all collectively share, such as knowing that the sky is blue or the concept of gravity, but also specific information such as the average price of a product or that Hermès is a French company.
Different forms of long-term memory	Comment by Hofmann, Julia: @Editor will be translated later
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The implicit memory, also known as non-declarative memory, on the other hand, is a type of long-term memory that is not conscious and thus is expressed through performance and often behavior rather than conscious recollection (e.g. Dere & Zlomuzica, 2014). This type of memory involves, among others, processes like 
· priming, where the exposure to one stimulus influences the response to a subsequent stimulus by activating associated mental pathways (Schacter & Buckner, 1998), which is discussed to be the fundamental functional mechanism underlying all advertising effects (Chang, 2010)
· habituation, where an individual's response to a specific stimulus decreases over time due to repeated or prolonged exposure, leading to a form of learning in which familiarity results in reduced responsiveness (e.g. Jankowski, 2021)
· procedural memory, which refers to skills and routine procedures that are automatically performed, such as riding a bike or typing on a keyboard, where you don't need to consciously remember how to do them (Gupta & Cohen, 2002), and finally
· conditioning, where a response becomes associated with a specific stimulus through repeated pairing, leading to changes in behavior (Stuart, Shimp & Engle, 1987).
Having clarified the general structure of human memory, lets focus a moment on its functionality. As already mentioned in the beginning of this chapter, memories are not just stored. From all we know, the information stored in long-term memory is encoded into it and thus gets connected to existing knowledge, including the context of the encoding situation (e.g. Balota, 1983). This is why context information can help a lot when retrieving that memory.
And this brings us to the retrieval process of memories. Retrieval allows recollection or recall of the stored information when necessary. Again, this is an active retrieval process, memories are decoded, which also means that each time we retrieve a memory, we slightly alter it—a phenomenon known as memory reconsolidation (e.g. McDaniel & Masson, 1985).
Memory in marketing – and neuromarketing
There is no doubt that memory – if you look at all different types just discussed – is a cornerstone of marketing efficacy. Without brands being remembered, products being recognized at the point-of-sale, marketing does not work. Yet, within neuromarketing, albeit being still important, measuring memory does not play the biggest role.
Now let me clarify that statement. Of course, it is possible to measure memory processes, at least to some degree, using neuroscience technology. fMRI, for instance, can identify the specific brain regions involved in creating and recalling memories tied to products or brands, primarily the hippocampus, which serves as a gatekeeper to long-term memory (Donata, 2020). EEG can reveal the time course of memory-related neural activity, helping understand when and how certain stimuli are processed and remembered (Silberstein & Nield, 2008). And applying those technologies time and time again, several studies have shown that from all the psychological processes that typically are used to predict real world, marketing-relevant behaviors memory actually is not among the most important ones.
Two examples: First, one of the probably most influential neuromarketing studies examined which marketing materials for duplo would impact the shopping behavior of consumer directly at the point of sale (Kühn et al., 2016). Using fMRI, different materials were being tested and compared. The neural network best suited to predict actual shopping behavior did include the hippocampus, but it was only one of eight structures used for prediction, and the bilateral nucleus accumbens and medial orbitofrontal cortex, for example, were much more important. Secondly, an EEG study by Shestyuk et al. (2019) compared three different metrics in their ability to predict viewership and Twitter engagement: motivation, attention, and memory. While memory related measures were predictive in some regards, the effects were not that big.
So overall, while memory is a very important construct in marketing and neuroscience tools can actually measure it, when applied in business cases, neuromarketing doesn’t rely on memory too heavily. Part of the reason might be that memory is very closely related to emotion, with emotional situations being remembered significantly better than neutral ones (e.g. Tyng, Amin, Saad & Malik, 2017) and emotion measures actually predicting memory effects really well (Baldo, Viswanathan, Timpone & Venkatraman, 2022) – so neuromarketing focuses on emotions instead.
Self-Check Questions
Which of the following four memory stores is not part of the Shiffrin & Atkinson model?
· Sensory register
· Working memory
· Short-term store
· long-term store
4.3 Emotion
When looking at the psychology of emotions, it becomes apparent that there is no general agreement about a) what actually constitutes an emotion, b) how many emotions there are, and c) how to “use” them, for example within marketing (Dubois & Adolphs, 2015). The obvious solution seems to be to revert back to objective, very reliable data – and then develop everything from there. This is what most scientists and marketeers active in the field of neuromarketing did – and the theory most of them used as a starting point – irrespective of where they ended up – is the hierarchical model of emotions suggested by Jaak Panksepp (2004), the founder of the discipline of affective neuroscience.
Unlike most, Panksepp took a very direct approach when researching emotions: he applied electrical stimulation to the brains of animals of numerous species and searched for behavioral responses that were similar across all of them. This very direct approach seemed necessary, given the complexity of the concept of emotions, which Panksepp (2005) defines as “the ‘‘umbrella’’ concept that includes affective, cognitive, behavioral, expressive, and a host of physiological changes. Affect is the subjective experiential-feeling component that is very hard to describe verbally, but there are a variety of distinct affects, some linked more critically to bodily events (homeostatic drives like hunger and thirst), others to external stimuli (taste, touch, etc.). Emotional affects are closely linked to internal brain action states, triggered typically by environmental events. All are complex intrinsic functions of the brain, which are triggered by perceptions and become experientially refined” (Panksepp, 2005, p. 32). 
Using direct electric brain stimulation, the main advantage is that any behavioral response can be interpreted in terms of causality, not just correlation. Based on data collected from hundreds of experiments, Panksepp suggests what he calls seven distinct emotional systems that are universal across humans and even other species and are hardwired drivers of behavior, all of which are being denoted in uppercase letters as a distinction from emotion theories in other disciplines: SEEKING, FEAR, RAGE, LUST, CARE, PANIC, and PLAY (for further details, see Panksepp, 2011):
· The SEEKING system drives curiosity, exploration, and the pursuit of rewards, providing the motivation for individuals to actively seek out novel experiences and resources. 
· The FEAR system triggers responses to perceived threats, leading to defensive behaviors and heightened vigilance. 
· The RAGE system motivates aggressive behaviors in the face of conflict or thwarted goals. 
· The LUST system governs sexual and reproductive desires, influencing sexual arousal and mate-seeking behaviors. 
· The CARE system promotes nurturing and caregiving behaviors, fostering social bonds and the provision of care towards offspring or others in need. 
· The PANIC system accompanies separation distress and loss, leading to emotional responses and seeking social support during times of vulnerability or grief. 
· The PLAY system stimulates social interactions and enjoyable activities, facilitating learning, social bonding, and the release of pent-up energy.
According to Panksepp, these seven emotional systems are considered to be evolutionarily old, instinctual and, as already indicated, more or less universal across species. They are believed to have specific neural circuitry in the lower parts of the brain, mainly the brain stem, and are linked to basic survival and reproductive behaviors – but at this primary level, they are not very adaptable to a changing environment (Panksepp, 2004). 
This is where the hierarchy in emotion processing becomes relevant. According to Panksepp (2014), there are altogether three levels of emotional processing with the human brain. The primary processes located primarily within the brainstem are the seven emotional systems we have already discussed. The secondary-process emotions rely mainly on distributed neuronal networks within what is often called the limbic system, are build upon these primary emotions and involve more complex cognitive processes. These emotions, such as love, jealousy, and pride, are shaped by social and cultural factors and are influenced by higher brain functions. They emerge from the interaction between primary-process emotions and cognitive processes, thus representing a higher level of emotional experience, and, crucially, this is also where affective conditioning and thus memory processes play a role.
Lastly, the tertiary-process cognitive emotions, which are the most sophisticated and uniquely human, involve complex cognitive evaluations, judgments, and beliefs. These emotions, including empathy, guilt, and shame, heavily rely on cognitive appraisal processes and social interactions, relying on predominantly prefrontal brain areas. They are strongly influenced by personal experiences, cultural values, and individual beliefs and represent what is often discussed within psychology as emotional evaluation dimensions: valence and arousal. This, finally, is the level of emotional processing that is fully accessible to conscious processing, meaning that most people refer to this tertiary level when talking about their emotions and their feelings.
The hierarchical model of emotion by Panksepp
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The hierarchical model of emotion by Panksepp (2004) is a theory of emotion that is deeply embedded in neuroanatomy and neuroendocrinology, yet it shows large overlap with the Zurich Model of Social Motivation (ZMSM, Schönbrodt, Unkelbach & Spinath, 2009), a structuralist psychological model of approach and avoidance motivation (Hilmerich, Hofmann & Briesemeister, 2024). The ZMSM basically suggests that people are being motivated to approach (and spend time) with a given object on the basis of basically three motivational dimensions innate in every person:
· the security system regulates our (social) approach and withdrawal behavior on the basis of the familiarity of the persons or products features. If those get too familiar, relative to the individual expectation, this leads to a weariness-based withdrawal response. If the need for familiarity is high, however, this leads to bonding and approach behavior.
· the arousal system is basically the antagonist of the security system, regulating approach and withdrawal behavior in the basis of novelty. If a stimulus is too novel, this can cause fear-induced withdrawal. Otherwise, it can induce curiosity and approach behavior (Hilmerich et al., 2024).
· the power system, finally, regulates approach and withdrawal behavior on the basis of previous failures and successes.
One of the most important assumptions of the model is that, despite the fact that this general structure is innate and universal for all humans, there are interindividual differences with regards to the expectancies for familiarity, novelty, and success, and that those differences are relatively stable over time. Using this pretty simple mechanism, the model links personality traits, and stimulus’ attributes to emotional responses (Schönbrodt et al., 2009).
Both, the hierarchical model of emotion (Panksepp, 2014) and the ZMSM (Schönbrodt et al., 2009) show a big overlap with regards to the emotional processes they suggest (Hilmerich et al., 2014), and given that they bring together a neuroscience and a functionalist perspective, they have been the basis for multiple frameworks applied in marketing, such as the limbic™ map (Schmidt et al., 2013) and the Deloitte NeedSphere (Galandi et al., 2022).
Emotions in marketing and neuromarketing
Numerous studies have shown that emotion not only affects behavior, but also steers attention (e.g. Fan et al., 2018) and enhances memory (Tyng et al., 2017). It seems like affective processes are what drives not only the perceived relevance of a product or service for consumers, but also many if not all other psychological processes relevant for marketing – which is why neuromarketing has put a strong emphasis on consumers experiences and emotions.
EEG-based applied neuromarketing studies have shown that affective-motivational processes are reliable predictors of consumer decisions, both in laboratory settings (Garczarek-Bąk & Disterheft, 2018; Ravaja, Somervuori & Salminen, 2013) and within the real-world (Briesemeister & Trebbe, 2022). In fact, they have been found to be predictive of all sorts of processes, including design and clinical psychologogy, among others (Briesemeister et al., 2013). And while EEG is the probably most widely used neuromarketing methodology within business, several studies within the field of consumer neuroscience document that the nucleus accumbens, a structure strongly related to reward expectancy and curiosity (Hilmerich et al., 2024; Panksepp, 2014), is the probably best-known predictor of consumer behavior there is (Kühn et al., 2016; Venkatraman et al., 2015).
It is because of studies like these that nowadays, it is widely accepted that consumer behavior is largely determined by affective-motivational processes…
Self-Check Questions
1. Name two neuromarketing models that translated the Zurich Model of Social Motivation or the hierarchical model of emotion into applicable business models.
· Limbic® map
· Deloitte NeedSphere
4.4 Decisions
Decision-making is a complex cognitive process involving the selection of a belief or course of action among several possible alternatives. From what one should eat for breakfast, to which car brand to buy, the act of making and subsequently executing decisions permeates our daily existence. And given that the discipline of marketing is all about influencing (consumers) decision-making, it is also a crucial concept within neuromarketing.
In the context of psychology and neuroscience, decision-making is often viewed through two lenses: heuristic decision-making and deliberative decision processes.
Heuristic decision-making in the context of dual process theory is often also referred to as 'System 1' (Kahnemann, 2017). It operates automatically and quickly, with little or no effort and without voluntary control. A such, system 1 is the something like the default decision-making modus operandi. It is often driven by habit and governs our instinctive, emotional responses. For example, when we instantaneously recognize facial expressions, multiply simple numbers, react to sudden sounds or just grab products from the shelf in the supermarket out of habit, we are using System 1. This intuitive system can be incredibly beneficial, allowing us to make quick judgments and decisions without expending substantial cognitive energy. However, it is also susceptible to errors, biases, and over-simplifications, given its reliance on heuristics or mental shortcuts (Kahnemann, 2017). In the popular literature, system 1 is also sometimes compared to the autopilot.
On the other hand, deliberate decision-making processes, also referred to as system 2, require conscious thought, involving analytical thinking and concentration. System 2 is used when we engage in complex calculations, make deliberate decisions, or form judgments based on carefully evaluated evidence. While system 2 is deliberate and less prone to error than system 1, it is also slower and requires significant cognitive effort. It is worth noting that system 2 often operates in the background, stepping forward when decisions become too complex for system 1 to handle. Sometimes, system 2 is also compared to the pilot, taking over from the autopilot in critical or crucial situations.
Which brings us to the relationship and interaction between the two processes. While definitely distinct, system 1 and system 2 are closely knit and mutually influential (Kahnemann, 2017). System 1 continuously generates suggestions — beliefs, feelings, impulses — for system 2 which, if endorsed, turn into judgments and actions. In principle, system 2 is designed to monitor the quality of system 1's intuitive impressions and correct them when needed. However, system 2 is often 'lazy', endorsing system 1's suggestions without rigorous examination, hence leading to potential errors. It is, however, important to note that system 1 and system 2 work closely together, not like antagonists, but like partners, striving for a balance between good decisions and the effort necessary to achieve them.
Kahneman's (2017) dual-process theory has transformed our understanding of decision-making, highlighting two often conflicting modes of thought that govern our actions. It underlines why we sometimes make decisions that are not always rational or optimal in classic economic terms. This insight plays a crucial role not only in psychology but also in various fields ranging from economics to marketing and policymaking, offering a nuanced understanding of human behavior in different contexts – which brings us to the next topic: the neuroscience perspective on decision-making.
Decision-making: A neuroscience perspective
Neuroscience has uncovered several brain regions linked to decision-making. These include: the prefrontal cortex with several substructures, the anterior cingulate cortex, and the striatum, each playing distinctive roles in the decision-making process. And truth be told: To this day, we do not have a clear understanding of how this complex network interacts to form the final decision – so new studies might still change our current understanding. But as of now, when we look at the neuroscience of decision-making, this is what we know:
· the prefrontal cortex (PFC): The PFC, that is the area of the brain right behind the forehead, is probably the most crucial brain area within decision-making. It is “involved in tasks ranging from making binary choices to making multi-attribute decisions that require explicit deliberation and integration of diverse sources of information” (Krawczyk, 2002, p. 631). Being a rather big area, several sub-regions have been proposed to be major contributors to decision-making processes within the PFC, namely
· “The orbitofrontal and ventromedial areas are most relevant to deciding based on reward values and contribute affective information regarding decision attributes and options” (Krawczyk, 2002, p. 631). The orbitofrontal (OFC) part of the PFC is the one directly above the eyes, the ventromedial (vmPFC) part is on the same level, but slightly more centered, as can be seen in Figure 11.
· The “[d]orsolateral prefrontal cortex is critical in making decisions that call for the consideration of multiple sources of information and may recruit separable areas when making well defined versus poorly defined decisions” (Krawczyk, 2002, p. 631). 
· Another critical brain region within decision-making is the anterior cingulate cortex (ACC). It is “especially relevant in sorting among conflicting options, as well as signaling outcome-relevant information” (Krawczyk, 2002, p. 631). Numerous studies have shown that this structure is heavily involved in the processing of errors, predicting outcomes, and selecting behaviors to counter-act (Botvinick, 2007).
· Finally, the striatum, especially the ventral striatum (meaning the part facing the front of the head) including the so-called nucleus accumbens (NAcc) seems to be the structure responsible for reward processing and especially the anticipation of reward (Knutson & Cooper, 2005; Van Der Meer & Redish, 2010). Numerous neuromarketing studies document that it is specifically this region that is capable of predicting real world shopping behavior, assigning subjective value to products, brands, and marketing materials (Berns & Moore, 2012; Venkatraman et al., 2015).
The frontal cortex and decision-making
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Neuromarketing approaches for decision-making
It should be obvious that neuroimaging tools like fMRI can illuminate the neural mechanisms underlying consumer decision-making, and that those tools can then be used to capture brain responses to products, ads, or brand logos, predicting consumer choices based on brain activity. And while in the context of shopping behavior the NAcc seems to be the best predictor we know as of today (Venkatraman et al., 2015), depending on the context, other brain regions also play a crucial role. Kühn et al. (2016), for example, showed that there are multiple brain regions associated with purchase decisions in real-world situations. Another study by Falk et al. (2016) tried to predict the success of advertisements that wanted to motivate smokers to quit smoking. They compared a number of different predictors, including self-reports, and found that the best predictor, among some other structures, was actually a region within the medial frontal cortex. The ventral striatum bore no predictive value, at least not in this context.
Studies like these show that despite our general knowledge about the functionality of the human brain and all advances in the field, the disciplines of neuroscience and neuromarketing are still in their infancy. Even though we are capable of looking into the brain while it is making the decisions, there is no guarantee that our predictions are being met. And yet, whenever different approaches are being compared directly, neuromarketing approaches time and time again show that they outperform traditional means of market research.
Self-Check Questions
1. Which neuronal structure is responsible for the anticipation and processing of reward and thus often considered to be the “buy button” within the brain?
The nucleus accumbens
Summary
In neuromarketing, attention is recognized as a complex, multidimensional process pivotal to successful marketing. Techniques like eye-tracking provide direct measures of where consumer attention is directed, while integrating these with neuroscientific methods such as EEG and fMRI offers deeper insights into how attentional processes are influenced by both involuntary stimuli-driven and voluntary goal-driven mechanisms. This body of research suggests that marketing strategies relying solely on capturing involuntary attention might not be as effective as those that align with consumers' voluntary attention, driven by personal relevance and interest. 
Memory plays a pivotal role in marketing by encoding, storing, and retrieving information about products or brands, influencing consumer behavior significantly. Neuromarketing research distinguishes between various types of memory - such as explicit (declarative) memory, comprising episodic and semantic memories, and implicit (non-declarative) memory, encompassing processes like priming, habituation, procedural memory, and conditioning. Despite its crucial nature, neuromarketing does not heavily rely on memory measures alone but focuses more on emotions due to their strong impact on memory retention and recall. 
The psychology of emotions and their role in marketing is complex. Drawing on Jaak Panksepp's hierarchical model of emotions, neuromarketing explores the deep-seated, instinctual emotional systems such as SEEKING, FEAR, RAGE, LUST, CARE, PANIC, and PLAY, and their influence on consumer behavior. These primary emotional systems are complemented by more complex, socially and culturally influenced secondary and tertiary emotions, involving cognitive processes and evaluations. Neuromarketing has demonstrated that consumer decisions are profoundly influenced by affective-motivational processes, exemplified by models like the Zurich Model of Social Motivation. 
Decision-making, finally, intertwines deeply with neuromarketing, encompassing heuristic and deliberative decision-making as described by Kahneman's dual process theory—System 1 (fast, instinctive) and System 2 (slow, analytical). Heuristic decision-making predominates daily choices through quick, effortless judgments, while deliberative processes engage in more complex, effortful reasoning. Neuroscience further enriches understanding by identifying crucial brain regions involved in decision-making, such as the prefrontal cortex, anterior cingulate cortex, and the striatum, including the nucleus accumbens, highlighting their roles in reward evaluation, conflict resolution, and error processing.
Unit 5 – Key Concepts and their Application in Marketing

Study Goals

On completion of this unit, you will be able to …

… name and apply the most important practical neuromarketing concepts.
… identify nudging within marketing and advertising.
… apply framing in your communication strategies.
… use the endowment effect in marketing.

5. Key Concepts and their Application in Marketing
Introduction 
Looking to neuromarketing from a practitioner’s perspective, the probably most burning question is: How can I use the insights from neuromarketing without having to buy expensive neuroscience equipment and without having to study neuroscience? What are the quick wins for marketers?
This is why, in recent years, a number of techniques and concepts have been suggested, often imported from other adjacent disciplines, and adapted for neuromarketing purposes. These techniques do not rely on neuroscience in the actual sense, but they utilize our insights in the structure and processes of the brain to effectively influence consumer decision-making processes, often on an unconscious level. At one point or another, you have experienced each and every single one of the techniques we are about to discuss – even though you might not be aware of it. This is why, after a short introduction of each concept, we will focus on practical applications and real-world examples.
5.1 Nudges
76.8% of students who made it this far in this course celebrated their learning progress and rewarded themselves with their favorite drink-of-choice. 
Feeling the desire to grab a drink? Well, then you just experienced what it means to be nudged.
What is nudging?
"Nudge" is a term coined by behavioral economists Richard Thaler and Cass Sunstein (2009) in their book "Nudge: Improving Decisions about Health, Wealth, and Happiness." It refers to a concept in behavioral science that proposes subtle changes in the way choices are being presented or framed, which can significantly influence behaviors and decision-making patterns. 
Important: Nudging does not involve any form of coercion or substantial economic incentives; rather, it harnesses the rational and irrational ways people think, thereby encouraging them to make choices that usually are, depending on the context, beneficial for them or the company that implemented the nudge. To understand nudging, it is important to remain aware that we as individuals do not always act rationally or in our best interests. Decisions are more often than not driven or at least influenced by system 1, and thus are cognitively biased from insufficient mental effort, energy, time, or knowledge. This is where nudges come in: they are designed to utilize upon those biases and use them to steer people, making one of the options more attractive without explicitly incentivizing it or penalizing the alternatives. 
Consider for example an individual's decision to participate in a retirement savings plan. Traditional economic theory would argue that the individual, acting strictly rationally, would evaluate the facts at hand and make the logical decision to participate, cognizant of the compound benefits over time. However, in reality, many individuals delay or refrain entirely due to cognitive biases such as procrastination or loss aversion. Here, one potential nudge could be to make participation in the retirement savings plan the default option with the option to opt-out. This subtle change leverages individuals' tendency towards inaction, leading to increased participation.
Nudging within marketing
The most prominent examples of nudging usually stem from public service applications. The British Government, for example, employs its own nudge unit, the so-called Behavioral Insights Team (Rutter, 2020), to help them in their communication with their citizens. But while those governmental interventions relying on nudging are more well known because there is an open discussion around them, of course a powerful technique like nudging is also applied for business purposes with financial interests driving the application. In marketing, nudges can be employed to influence consumer behavior and preferences in a myriad of ways. This could range from the positioning of products on a supermarket shelf to influence purchase decisions, to presenting prices in a way that makes them appear more attractive (e.g., as a “bestseller”). The key idea is to present options and information in a way that makes the preferred decisions feel intuitive and easy.
Some examples of nudging in action
So, let us take a look at some examples of nudging put to action. The probably most prominent and widely discussed example of nudging in action, even highlighted by Richard Thaler himself as a very good example for nudging, stems from the Amsterdam Schiphol airport. Here, introduced in 1999, the image of a little fly had been etched into the urinals within men’s bathrooms, motivating the users to take carful aim. This little playful gamification approach to taking a piss reduced cleaning costs by an impressive 80%, reducing spilled urine significantly (Hooker, 2017).
Another very well-known example of nudging, social comparison nudges in a commercial setting this time, appears almost every time you visit amazon, searching for a more or less popular product. Ever wondered why amazon tells you that “people who viewed this also viewed…”?
It is not just nice customer service, I can tell you that much. Showing someone that other people were interested in certain things, for example specific products, nudges you to at least also take a short look at them – especially when your interests seemingly align, given that you share interest in the product at hand. This is called a social comparison nudge – compare your behavior to the behavior of your peers, and, ideally, align with them. The intro into this chapter, referencing that other students of this course rewarded themselves with a drink, also was a social comparison nudge by the way.
Social comparison nudge used on amazon
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Thirdly, the default option nudge is a very powerful one. Because we are cognitive misers and often try to avoid extra effort, most of the time, we are fine by going with the default settings. The probably most powerful example of this nudge is the number of organ donors in international comparison. take a look at Figure 13. You can clearly see which countries made organ donation a default (opt out option) and which decided to go for the opt-in.
the default option bias in action in the example of donorship for organs
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In a more commercial setup, Amazon actually patented the usage of default options. The famous “one-click” buying option orders the respective product based entirely on the default settings for the given user account but given that only Amazon is allowed to offer at least this version of a default option nudge, they created a powerful differentiator from their competitors.
Changing the salience of certain options also heavily influences choice behavior. Ever wondered why it is so much harder to accept only essential cookies while browsing a website, or even reject all of them? Well, it is because the “accept all” option is usually made the most salient option. Those companies do want to have your data, after all.
By the time of this writing, dozens of nudges have been identified and used in different situations with different outcomes. Given that decision-making processes are often complex and influenced by a number of factors, it is often difficult to predict whether a specific nudge will have a specific effect in a specific (decision-making) situation – which is why most often researchers test, which nudges are most effective for a given intervention. Nonetheless, nudging has become one of the standard tools within behavioral economics and neuromarketing made it widely available within marketing and business.
Self-Check Questions
Which of the following examples does not describe a default option nudge?
· Setting the printer options to printing in black and white in order to safe costs on ink.
· Having to take your credit card out of the ATM before you receive the money.
· Asking for permission to use cookies and data for personalization on websites.
5.2 Framing
After being nudged to have a drink as reward for having it made this far, would it make you feel bad if I told you that there is still almost half of the script lying ahead of you? Yes, you heard that right. In terms of the number of pages you need to read, you barely made it halfway through.
A bummer, right? But look at it from the bright side. There might be almost half of the text left for you to read, but that also means that you have finished more than half of the text! And that is quite an achievement.
And if you look at it from both sides – either from the “glass half full” or the “glass half empty” angle, you immediately recognize that, with just this short paragraph, I introduced you to the concept of framing.
What is framing?
Framing is a concept from psychology and behavioral economics and refers to the way that information is presented or "framed" – hence the name – which, in turn, influences how it is perceived and understood. Originating from the work of Daniel Kahneman and Amos Tversky (1984), framing demonstrates that the decisions people make are heavily influenced by the context, within which the information connected to the decision is presented. Simply put, a frame dictates the perspective through which we view and interpret information. It establishes a reference point and cues specific cognitive or emotional responses, often subconsciously influencing our judgments and decisions.
In the field of marketing and especially neuromarketing, framing is a key instrument used to guide consumers towards certain perceptions and decisions. For instance, a company might choose to market a product's "95% fat-free" rather than its "5% fat" content. Though both statements are factually equivalent, the former is positively framed and sounds more appealing.
Notably, framing must be used prudently. It can inadvertently mislead consumers if not aligned with the objective reality of the product or service being sold, leading to mistrust or, in some cases, even legal consequences. Nonetheless, if used correctly, it can be a very powerful tool, as some of the following examples show.
Framing put to action
One of the probably most common uses of framing for marketing purposes is within loyalty programs, recommendation marketing and advertising promoting the effectivity of a given product. How often have you read statements like “9 out of ten customers would recommend buying XYZ”? Sounds much nicer than saying: “Roughly ten percent of our customers would not recommend buying our products,” right?
This is called statistical framing. Through the use of concrete numbers, the message implies that some research went into it and thus, it can be trusted. But still, it is just a framing effect. The very well-known hair shampoo brand head & shoulders, for example, advertises with the claim that it can remove up to 100% dandruffs. This statement, however, only informs us that they were able to find at least one regular user of their shampoo who reported having gotten rid of all dandruffs, even if – and we don’t know the data behind this statement, so we are just talking probabilities here – all other regular users would have reported no effect at all. 
But “up to 100% dandruff free” sounds pretty compelling, doesn’t it? 
Example of statistical framing for head & shoulders
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Next to statistical framing, the probably two most often used ways to fame information are called positive and negative framing, referring to whether they paint a positive or a negative picture. Generally speaking, both of them usually focus on the future outcome given that some action is being taken, some product is being bought – or not. 
Take a look at this in-store advertisement taken from Miller (2006), for example.
example of positive framing in the supermarket
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Here, meat is being offered, advertised as being 80% lean. This is positive framing, also sometimes referred to as gain framing. The marketers could also have written “20% fat”, even “only 20% fat”, which would have been the exact same information. But they opted for showing the bigger number, framing the product positively as lean. Emphasizing the potential gains resulting from a specific action can sometimes be a more effective motivator for individuals than highlighting potential losses, even though the outcome is the same. For example, "Using sunscreen helps prevent skin cancer" (gain frame) might be more persuasive than "Not using sunscreen can lead to skin cancer" (loss frame).
A powerful example for the opposite approach, negative or loss framing, is demonstrated in the next example:
loss framing put to action
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Here, the negative effects are being put to the forefront. The responsible marketers could easily have depicted cleaner oceans, going for a gain frame, but they opted for negative framing instead. Loss frames can be more effective, depending on factors such as the existing attitudes or risk preferences of the audience, or the nature of the behavior or outcome under consideration. To this date, it is often difficult to predict whether a gain or a loss frame is going to be more successful in advance, which is why those types of advertisements are often excessively pre-tested before launch.
Self-Check Questions
1. Please complete the following sentence:
One of the probably most common uses of framing for marketing purposes is within loyalty programs.
5.3 Anchoring
Question: What takes roughly seven seconds to form, only a moment of inattentiveness to get ruined and probably a lifetime to get restored? Any idea? 
Well, a good first impression of course.
What is true in psychology (Ambady & Skowronski, 2008) is also true in decision making – and, thus, very relevant for marketing. Our decisions are heavily influenced by the first or initial piece of information we receive – the so-called anchor. This phenomenon, identified by psychologists Tversky and Kahnemann (1974), demonstrates that regardless of its relevancy, the anchor often acts as a reference point and can significantly impact subsequent judgment and decision-making. Yes, you read that right: regardless of its relevancy. The anchor has an effect, even in situations where it actually is completely irrelevant to the actual decision at hand. We will come back to that in a moment in greater detail, but first, let us have a closer look at how and why anchoring works from a neuroscience perspective.
Anchoring from a neuromarketers perspective
When thinking about anchoring within marketing, the most obvious application is within pricing. For instance, when negotiating the price of a product, the first quoted price typically sets an "anchor" that influences all following discussions. Even if the initial price is arbitrary or dramatically inflated, buyers usually tend to estimate a value closer to this original figure. This is because once the anchor is set, there is a bias towards interpreting other information around this anchor.
Transferring this information to a typical shopping experience, it is easy to imagine (at least) two possible scenarios. When strolling through the aisles of a supermarket, for example, there are several products being advertised through their price or price promotion, putting the price at the forefront of the communication. Other products are mainly advertised through the product itself, and the product or the brand take center stage with the price being added as a sidenote.
An influential study by Karmarkar, Shiv and Knutson (2015) investigated how the human brain processes these different situations and which effect they have on the following decision. Using fMRI, the researchers presented participants with a number of products, either preceded or followed by the respective price information – with some surprising insights. In Karmarkar et al.’s (2015) own words: “Early exposure to price, or price primacy altered the process of valuation, as seen via altered patterns of activity in medial prefrontal cortex immediately prior to purchase decisions. Specifically, while viewing products first resulted in evaluations strongly related to products’ attractiveness or desirability, viewing prices first appeared to promote overall evaluations related to products’ monetary worth. Consistent with this framework, we show that price primacy can increase purchase of bargain priced products when their worth is easily recognized. Together, these results suggest that price primacy highlights considerations of product worth and can thereby influence purchasing.”
This is a clear and very powerful example of how the anchor changes the valuation process of the product, even on a neurological level, and how anchoring can be used to put the focus on product attributes or financial value/worth. With that in mind – let’s take a look at some examples of how anchoring can be put to practice within marketing.
Some examples of anchoring put to action
For starters, lets remain in the realm of pricing and pricing strategies for a moment. We talked about negotiations and “setting the price,” we talked about price-primacy versus price-recency in shaping the perception of a products worth. The most common and well-known example of anchoring occurs however during discounts, with the recommended retail price or an undiscounted 'was' price often serving as the initial anchor. For example, a product first priced at $100, now marked down to $70, would seem like a good deal compared to seeing the item simply priced at $70. The anchor ($100) sets a reference of comparison, making the lower price seem more attractive.
Here an example taking from booking.com, a website that uses behavioral economics and neuromarketing techniques quite regularly:
setting a price anchor in the example of booking.com
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Another well-known example comes from the British Economist. Here, if you wanted to subscribe to the news outlet, you are by default presented with three options: Subscribe to the online version only, subscribe to print only, or include both options.
Price anchoring in the example of the British Economist and the effect it had on subscription numbers

[image: Decoy Effect - The Economist pricing example]
While the first, the digital only option is picked in roughly 16% of the cases, the print plus web option is clearly the most preferred option, with 84%. And it is a good deal, given that the print only option costs exactly the same. Print & web gives you more value for your money, it seems. What is obvious, however, is that the second option, print only, is never selected. So why include it at all?
Well… this is where anchoring plays a major role. Without the print only option, print & web loses most of its attraction to potential customers and most of them – that is a staggering 68% - opt for the digital only version instead. So including a decoy option as an anchor makes The Economist a lot of money, given that roughly two thirds of their subscribers go for the more expensive product that way.
Eliminating the anchor can strongly effect behavior


[image: Decoy Effect - The Economist pricing example]
But anchoring for sure is not limited to price and pricing options. 
When you walk through a store, for example, especially in the case of stores where you have limited options in choosing your own path given that the store design guides you in a pre-defined way – think IKEA – store designers and marketers have a unique opportunity to determine which products the customer sees when. As you know now, this is a perfect opportunity to use anchoring. IKEA, for example, is known to place a low budget, low comfort version of their furniture offerings right at the beginning of each section – and an only slightly more expensive yet higher quality version of basically the same furniture right next to it, making it appear to be the altogether much sweeter deal.
Finally, as promised in the beginning of this lecture, let us take a look at a case of anchoring where the actual anchor is irrelevant for the decision at hand. Tversky and Kahnemann (1974) ran an experiment, asking their participants to guess how many African Nations there are within the United Nations. Unbeknown to the participants, they had been influenced, however. Prior to their guess, they had been assigned to two different groups, watching an invigilator spin a wheel of roulette. The numbers where the ball landed seemed randomly to the participants, but where actually manipulated to show either 10 for the one group, or 65 for the other. This heavily influenced their subsequent guess – even though a number in roulette should bear no relevance for the number of African nations within the United Nations at all! The group with the lower roulette number guessed there to be 25 African nations on average, the one with the higher roulette number guessed 45 African nations on average – so almost twice as much. 
These examples show that anchoring is a very powerful tool that can be used to influence consumers decision-making, often at an unconscious level and even when the anchor bares no relevance for the decision at hand. It is thus no surprise that this technique is used very frequently within marketing.
Self-Check Questions
1. If you want to emphasize the value and attractiveness of a brand or product, do you need to steer the consumers attention towards first to the product or to the price?
product


5.4 Endowment
Have you ever cleaned up your home, finding some old toys or things you did not need anymore, and instead of throwing them away or giving them to friends decided to go to a flee market, trying to sell them? Using eBay maybe? Or any other digital platform to sell second-hand?
If so, you are probably familiar with the so-called endowment effect. 
People coming up to you, either in person or through a DM, asking for the price, trying to negotiate and offering often unreasonably low amounts? The feeling that they are trying to hornswoggle you? The conviction that your products must be worth more than what is offered?
The endowment effect refers to the imbalance in valuation of products that we already have versus products that we want to have. In other words, people tend to demand more to give up an object than they would be willing to pay to acquire it. This contradicts conventional economic theory, which suggests that a person's willingness to pay (WTP) for a good should be equal to their willingness to accept (WTA) compensation to be deprived of it. The endowment effect introduces a discrepancy between these two values – the WTA often exceeds the WTP.
Renowned psychologist Daniel Kahneman, along with Jack Knetsch and Richard Thaler (1991), first propounded the endowment effect theory, grounding it in the concept of 'loss aversion'— the idea that people hate losing more than they enjoy winning.
Consider a simple yet very well-known example: participants in an experiment are randomly given a coffee mug (Kahnemann, Knetsch & Thaler, 1990). They are then asked the highest price at which they would sell the mug (WTA) and the highest price they would pay for it (WTP). Typically, the selling price participants suggest is significantly higher than the buying price – indicating that merely possessing the mug enhances its perceived value.
The endowment effect in (neuro)marketing – some examples
The endowment effect suggests that ownership is not just a physical or economic concept, but also a psychological one imbued with personal value, sentiments, or a feeling of ‘mine’. It is not necessarily about the objective market value of the product but largely about how much subjective value the owner attaches to it. This, then, holds invaluable implications for the marketing practice.
Marketers can strategically encourage a sense of psychological ownership to increase the perceived value of their products or services. Tactics utilizing on that can be observed in different areas. For example, one strategy could be to include letting consumers try products before buying. This can be seen regularly in car dealerships, where you get to test-drive the car before deciding whether to buy it or not. Another example for this is the “Puppy Dog Close” technique used in pet stores. Prospective buyers are encouraged to take a puppy home “for a night,” betting that once customers have formed an attachment, they will end up purchasing the pet – because they already feel like it is theirs anyway.
Another example is the rise of personalized products, from tailored skincare to monogrammed handbags, where personalization fosters a stronger sense of ownership, and hence, perceived value. There is an argument to be made that the success of the Starbucks brand is largely due to the endowment effect as well. 
Feeling ownership - the endowment effect in action
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What can be communicating more that this is yours, personally, than your handwritten name on the cup? 
Finally, customer loyalty programs can also reinforce a sense of ownership, especially over time. A well-designed loyalty program will do a great deal in delivering that feeling of ownership and connectedness, and at the same time utilize other forms of nudging and gamification at the same time.
Loyalty programs often combine endowment with gamification
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In conclusion, the endowment effect underscores the profound impact of psychological ownership on perceived value. It goes beyond the traditional economic understanding of value as a function of supply and demand, emphasizing that the subjective value we attach to objects can be deeply intertwined with our identities, emotions, and sense of possession.
Self-Check Questions
1. Please define the endowment effect.
People tend to demand more to give up an object than they would be willing to pay to acquire it
Summary
Nudging, as conceptualized by Thaler and Sunstein, is a behavioral economics strategy that involves making subtle changes in how choices are presented to influence decision-making, without restricting options or altering financial incentives. It leverages people’s cognitive biases and tendencies towards inaction or habit, guiding them towards beneficial choices. In marketing, nudges manipulate product positioning, pricing presentation, and default settings to subtly steer consumer behavior. Various nudges, from social comparisons to default options, utilize our natural cognitive shortcuts for decision-making, demonstrating their power in both public and commercial spheres to influence actions subtly and effectively.
The concept of framing plays a pivotal role in how information is perceived, underscoring the importance of presenting information in a context that influences judgment and choices. In marketing and neuromarketing, framing is utilized to shape consumer perceptions and decisions by emphasizing certain aspects of information—such as presenting a product as "95% fat-free" rather than "5% fat", to make it appear more appealing. This technique, which can involve statistical framing, positive (gain) framing, or negative (loss) framing, hinges on the assumption that the way information is communicated can significantly affect consumer behavior. 
Anchoring is when the first piece of information (the "anchor") significantly influences subsequent judgments and decisions. Neuromarketing studies highlight that anchoring can even influence consumer evaluations at the neurological level, affecting how products' monetary worth or desirability is assessed. In practice, anchoring can manifest in various marketing techniques, from pricing strategies that use original prices as anchors to enhance the perceived value of discounts, to product placement that manipulates initial product impressions, thereby guiding consumer preference and choice. 
Finally, the endowment effect highlights the discrepancy between the value we place on items we own versus those we wish to acquire. It challenges conventional economic theory by demonstrating that individuals' willingness to accept (WTA) compensation for an object often exceeds their willingness to pay (WTP) for it, rooted in loss aversion. In marketing, the endowment effect is strategically utilized to enhance product value through psychological ownership, employing tactics such as free trials, personalized products, and customer loyalty programs. 

Unit 6 – Measuring Emotions

Study Goals

On completion of this unit, you will be able to …

… select and use tools to measure emotions elicited by your brand or marketing material.
… decide how to (re)position a brand based on the results.
… identify those emotions that would have the most profound effect on your brand image.
… apply neuromarketing based insights within brand management.

6. Measuring Emotions
Introduction 
The probably most significant insight from consumer neuroscience and neuromarketing is this: emotions matter. Tremendously. As long as you can make your marketing, your brand emotionally appealing to the audience, you will find your customers.
This insight, however, immediately comes with a new challenge: How can we reliably measure emotions in a valid way? Given that emotions mainly operate within system 1 and are thus only partially accessible to the consciousness at best (Kahneman, 2017), traditional surveys must fall short. So what are the alternatives?
Within neuromarketing, when neuroscience technology is assessable to you, using EEG or fMRI is, of course, the preferred way to go. Using EEG, it is rather easy to measure the behavioral effects of emotions in real time and different environments in a reliable and practical way (see Briesemeister et al., 2013), making it the gold standard within neuromarketing based applied research. Using fMRI, on the other hand, gives you direct access to the brain structures involved in processing brands and marketing materials, making it the best predictor of consumer choice we have (Venkatraman et al., 2015) and thus the gold standard within academic neuromarketing research. Yet, if you have a background in marketing or business management, or no access to the rather expensive neuroscience technology, what do you do?
One of the reasons neuromarketing became popular and widely used is not only its effectiveness, but the great length neuromarketers have gone to make it user friendly and assessable to marketers without neuroscience training. Going back to the year 2000, Hans-Georg Häusel was probably the first to publish a marketing model, the so-called Limbic® Map, that tried to convert the insights from neuroscientific emotion research into a practical tool for marketing. Others picked up his approach and adapted or extended it to different purposes, increasing the applicability or the scientific rigorousness – but without the Limbic® Map and Häusel’s (2000) work, neuromarketing probably would be in a very different place.
In the course of this lecture, we will focus on the Limbic® map and its application. We will, however, also do some excursions into its scientific basis, and alternative models that challenged the Limbic® Map in recent years, and compare them with the Limbic® Map directly. 
6.1 Limbic® Map
The Limbic® Map was developed as a universal map of human emotions, based on findings from affective neuroscience and psychology (Häusel, 2000). The ultimate goal: to help marketers gain detailed insights into the emotional and psychological drivers behind consumer behaviors as a mean for effectively tailoring marketing strategies to connect with consumers on a deeper emotional level and building emotionally compelling brands. 
The core assumption of the Limbic® map is that human emotions can be assigned to one of three independent, affective-motivational systems opening up a two-dimensional affective space. These three effective-motivational systems are:
· Dominance: This dimension is associated with the perception of control and power within an individual's environment. When it comes to consumer behavior, products or brands that tap into the Dominance dimension often exude qualities such as superiority, autonomy, and assertiveness. In neuromarketing, this dimension is targeted to appeal to individuals who are driven by status, leadership, and influence. For example, luxury car brands may engage this dimension by showcasing the exclusivity and commanding presence of their vehicles.
· Stimulation: This dimension relates to the degree of novelty, excitement, and challenge that one seeks. Stimulation is often activated by the new and unfamiliar, leading to the enrichment of experiences and personal growth through learning. In the context of neuromarketing, brands can stimulate this emotional dimension by offering innovative products, creative advertising, or unique experiences that trigger consumers' curiosity and desire for adventure. Gadgets with the latest technological advancements or travel companies offering once-in-a-lifetime adventures are typical examples that leverage the Stimulation dimension to captivate customers.
· Balance: The Balance dimension involves the pursuit of harmony, stability, and contentment. Individuals inclined towards this dimension often appreciate tranquility, safety, and predictability in their lives. Neuromarketing strategies that emphasize Balance focus on providing a sense of comfort, well-being, and security. Products that emphasize sustainability, health benefits, and family values, for instance, might resonate with consumers guided by the Balance dimension. Brands like organic food companies and insurance services are adept at creating marketing messages that appeal to the need for Balance.
The Limbic® Map
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Using these three affective-motivational systems, the Limbic® Map opens up three emotional fields between them that can be used for brand positioning. These three fields are called Adventure/Thrill as the field between the Simulant and the Dominance system, the Discipline/Control field between the Dominance and the Balance system, and the Fantasy/Pleasure field spanned between the Balance and the Stimulant system. 
Each of the emotional fields contains a number of affective associations that can be used to emotionally supercharge brands, making them stand out from their competition. Moreover, it can be used to identify gaps within the market. Mapping out the most important players for a given industry or product category on the map, for example, allows to identify (affective) spaces on the map that are not claimed, yet, identifying opportunities for the creation of compelling new brands and/or products.
Scientific basis of the Limbic® Map
The Limbic® Map has often been criticized with regards to its scientific basis and validity (Baden, 2012), which is why its inventor, Hans-Georg Häusel, published a document summarizing its scientific basis (Häusel, 2011). Unfortunately, it is only available in German, but we can summarize the most important points.
Simplifying it a little bit, the Limbic® Map is based on two pillars (Häusel, 2011) that also underly most neuromarketing models of decision-making: dual process theories assuming that decision-making is strongly driven by unconscious rather than conscious processes, referring back to Kahnemann’s (2017) system 1 and system 2 and other neuroscientific theories of decision-making, as well as neuroscientific models of emotions as the main drivers of human behavior, for example the hierarchical model by Jaak Panksepp (2004) and the Zurich Model of Social Motivation (Bischof, 2020). 
The model itself focuses, as introduced above, on three affective-motivational systems that have been found and suggested by a number of neuroscientists (e.g., Panksepp, 2004). Given the model’s goal to be a universally applicable model, this makes a lot of sense, even though Häusel (2011, p. 36) openly admits that: “In addition to these Big 3, there are a number of other important emotion systems” (translated by the author).
Especially the inspiration from the Zurich Model of Social Motivation (Bischof, 2020), which suggests three dimensions of human motivation, namely the security system, the arousal system, and the power system, is obvious, even down to the functional perspective. Which leads us to the next chapter, the criticism.
The core criticisms
The Limbic® Map model has been often criticized with regards to its application of both the discussed scientific pillars. For the purpose of this course, we will focus on the two most important ones: the claim of implicit processing and the two-dimensional structure of the map.
One of the central axioms of the Limbic® Map is that emotions work implicitly and are often not consciously accessible. Nonetheless, when measuring emotions to map on the Limbic® Map, most of the times, simple explicit questionnaires are being used. This kind of contradicts the main assumption of the model and questions – at least to a certain degree – the scientific validity of potential results. There are several testing techniques available within neuromarketing and psychology that bypass this challenge, the implicit association test (Greenwald et al., 1998) being the most prominent one, and to the best of my knowledge, they also have been applied to the Limbic® Map. Yet, it is not a standard and a lot of the work using the Limbic® Map still relies on explicit questioning to this day.
The second criticism refers to the static nature of the map. As already discussed, one of the most important sources of the Limbic® Map is the Zurich Model of Social Motivation, which also suggests three affective-motivational dimensions: the security system (called Balance in the map), the arousal system (called Stimulant in the map) and the power system (called Dominance in the map). The Limbic® Map assumes that all three systems are independent of one another and thus form a two-dimensional affective space. The Zurich Model of Social Motivation disagrees here, however (Bischof, 2020). One of the core assumptions of the Zurich Model is that when people are more successful in what they are doing, thus feeding their power system, they also become more open to exploration and trying new things (arousal system). Conversely, the fewer successes people have, the more they are inclined to stick what they already know, with focus shifting to the security system. The Zurich Model hence is a dynamic model of social motivation, allowing for a lot of situational variance.
Moreover, the Zurich Model has a clear mapping of a limited number of emotions – that, by the way, nicely align with the emotions suggested by affective neuroscience (see Hilmerich et al., 2024) – to each of the motivational systems. The security system gives rise to the emotions of attachment or surfeit, depending on the situation and personal expectation, the arousal system to the emotions of fear and exploration/curiosity, and the power system to submission or assertion. That’s it. The diversity of emotions suggested by the Limbic® Map is not covered by the Zurich Model (Bischof, 2020).
An alternative: The Deloitte NeedSphere
The Limbic® Model is, to this date, the best-known model within neuromarketing that not directly relies on neuroscientific methodologies. It is not without alternatives, though. Especially given the criticisms mentioned above, several alternatives have been proposed in recent years, the Deloitte NeedSphere approach (Galandi et al., 2022; Wessling et al., 2024) probably being the most recent and compelling one. Like the Limbic® Map, the Deloitte NeedSphere model proposes a universal map of human emotions that can be used for target group analyses, brand positioning and brand design. Unlike the Limbic® Map, it consists of four main dimensions instead of three, adding the dimension of stability to cover more longer lasting emotional effects. Unlike the Limbic® Map, it assigns only a limited number of specific emotions to each dimension, which also are measured completely independent of one another, allowing for more dynamics. And, finally, unlike the Limbic® Map, the Deloitte NeedSphere is measured completely implicitly, basically excluding explicit influences (Galandi et al., 2022).
The Deloitte NeedSphere
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Self-Check Questions
1. Which affective-motivational dimension is part of the Deloitte NeedSphere but has no equivalent on the Limbic® map?
· Stability
· Balance
· Dominance
· Stimulant
6.2 Limbic® Types
The Limbic® Map is the basis for the entire Limbic® marketing approach. It is at its center and core – yet when applying the Limbic® approach to the marketing practice, the probably most important tool is the Limbic® Types.
What are the Limbic® Types? To put it simple, it is a target group model that uses the Limbic® Map to identify and standardize individual emotional differences within target groups or sub-target groups, based on their emotional and motivational tendencies. 
Altogether seven common Limbic® Types have been suggested (Häusel, 2000), which are:
· The Adventurer: Target groups that load high in the Stimulant and the Dominance dimension are called Adventurers. As the name suggests, they are adventurous, strive for autonomy and like to be challenged, sometimes even might be a bit rebellious. 
· The Performer: So-called Performers load high on the Dominance dimension and are primarily motivated by status and success. They are very much performance oriented, hence the name, and focus on fueling their ambitions.
· The Disciplined: Target groups that map high on Dominance but also high on the Balance dimension are called the Disciplined. Generally speaking, these are people who are rather logical, want and need a clear structure and usually act very reasonably. As the name already suggests, discipline, also self-discipline, is very important for this group.
· The Traditionalist: One of the most important Limbic® Type, at least when looking at the number of people falling into this category, are the Traditionalists. Traditionalists score high on the Balance dimension, but also lean slightly into the Dominance dimension. These also need a certain degree of stability and predictability, given that they want to safeguard themselves against change. They are considered to be modest, decent, and traditional in the very sense of the word.
· The Harmonizer: The other very important group within the Limbic® Types are people that score high on the Balance dimension, but also slightly lean into the Stimulant dimension. These are called the Harmonizers. Harmonizers are very much friend- and family-oriented, they avoid conflicts and are very caring. 
· The Open-Minded: Scoring equally high on the dimensions of Balance and Stimulant makes people fall into the Limbic® Type category of the Open-Minded. These are people who enjoy experiencing new things at least to a certain degree, their core motivation being to simply feel good. 
· The Hedonist: If the driving affective-motivational dimension of the Limbic® Map is Stimulant, people are called Hedonists within the Limbic® Types. As the name suggests, Hedonists are very extroverted and out-going, curious people, that love to try out new things. Also, Hedonists are probably the group with the biggest egoistic tendencies.
Limbic® Types mapped onto the Limbic® Map
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The core achievement of the Limbic® Types is to systematically add a psychological dimension to existing target group segmentation models. While most companies segment their customers purely based on product preferences and/or socio-demographic data, they often know very little about the psychological differences underlying those dimensions, and more often than not miss out upon potential sub-target groups that maybe buy the same product or brand, but for completely different (psychological) reasons (Wessling et al., 2024). 
The core criticisms
While the Limbic® Map and Limbic® Types have contributed a lot to neuromarketing as a discipline, the Limbic® Types also face some criticism (as does the Limbic® Map). The two probably most significant ones are static nature of the Types as well as the logic construction of them.
With regards to the static nature of the Limbic® Types, the core criticism is that emotions are generally assumed to be situational effects that are not experienced throughout an extended period of time. This is also the key characteristic that sets them apart from moods, for example. Building a customer segmentation model based on situational rather than time-constant characteristics seems very risky and not very practical.
Yet, when taking a close look at the scientific basis of the Limbic® Map and the Limbic® Types, the Zurich Model of Social Motivation suggests that people indeed differ with regards to their tendencies towards at least certain emotional responses (Bischof, 2020). Within the Zurich Model, the emotional response to a given situation is mainly determined by the stimulus and the internal expectation, which is assumed to be relatively stable over time, at least within certain parameters, bringing it closer to trait like characteristics. Hence the static nature of the Limbic® Types is actually scientifically sound, even though it is acknowledged that some situational fluctuations may occur (Häusel, 2000).
The second criticism, in its core, related to the fact that there are three affective-motivational dimensions within the Limbic® Map, but seven Limbic® Types. If the Limbic® Types would be logically derived from the Limbic® Map, one would expect to find either three Types directly related to the three affective-motivational dimensions Balance, Stimulant and Dominance, or a multiple of three, e.g. six, placed right in-between each dimension (e.g. an additional Balance/Stimulant Type). The Limbic® Types model is close to that logic, but apparently the Balance dimension has been split up not in three (Balance-based, Balance/Stimulant-based and Balance/Dominance-based) but four Types (Traditionalists, Disciplined, Harmonizers and Open-Minded). Even though no explanation is given for this, the most probable reason is likely due to the sheer importance of the Balance dimension. When actually assessing peoples positioning on the Limbic® Map, it becomes apparent that the vast majority of potential customers have the Balance dimension as their dominant dimension, with the Traditionalists and the Harmonizers – that is the two Limbic® Types that rely heavily on Balance – combined covering more than 60% of the population (Gruppe Nymphenburg, 2016). That means that just randomly picking a person and assuming that his or her most dominant emotion according to the Limbic® approach is roughly twice as high as would be suggested by chance. Thus, splitting this dimension up in two helps to diversify – even though it is not necessarily implied by the model and maybe not even necessary to justify the targeted communication approach, given that other models of consumer segmentation that do not split Balance or related dimensions into further components (e.g. the Deloitte NeedSphere) nicely document the value of each individual dimension (see Wessling et al., 2024 for a validation study based on a real-world use case).
Self-Check Questions
1. Which of the following is not a Limbic® Type?
· The Harmonizer
· The Performer
· The Storyteller
· The Open-Minded
6.3 Application for Brand Positioning and Marketing Communication
Having familiarized ourselves with both, the Limbic® Map and the derived Limbic® Types, we can now take a closer look at how this approach is used to position brands and for strategic brand communication. Generally speaking, a four step approach is used to apply the Limbic® approach within marketing:
Step 1: Identifying the competitions brand positioning
Using the Limbic® Map, the first step is to collect data on the perception of the market. Which companies or brands are already active within the relevant segment? How are those being perceived by potential customers? Where do they position themselves upon the Limbic® Map?
To do so, the probably most simple way is to conduct a questionnaire and ask roughly a hundred potential customers: “Considering your experience with [brand name], what words do you MOST associate with [brand name]?” (Labay, 2016). The words you give as options for choice are the emotion terms on the Limbic® Map, and you do this for every major competitor within the market. Once you have all those data, you simply map them on the Limbic® Map. The result will look a little bit like a heat map: Intense colors upon the areas of the map that are already occupied by your competition, and less intense to no color where there are gaps.
Having completed step 1, you have a detailed understanding of the market and the emotional positioning already covered. Three results are possible:
If there are one or more white spots on the map, you are dealing with an evolving market. Not all potential emotional needs are already claimed. This is an indicator that the product you are dealing with is rather new and that the competition is still struggling to find the sweet spots. 
In contrast, if basically all areas on the Limbic® Map are covered with no white spots and there is little to no overlap between them, it is likely that the market has been divided out. You are likely dealing with a saturated market, where every potential customer will find at least one brand that more or less suits his or her emotional needs.
And, finally, if every emotional need is already covered to at least some extend by one or more of your competitors, with likely huge overlaps and many options for emotion, the market is likely over-saturated. 
In all three cases, albeit for different reasons, it is important to also understand the customers’ expectations, enabling us to make a strategic decision. So this is what we are doing next.
Step 2: Identifying the customers’ expectations
Irrespective of the results of step 1, it is almost guaranteed that you will have a map with several competitors and several options for positioning your own brand. This is why you need to optimize for attraction to your target audience.
And the way to do that is to learn what our audience wants.
As already introduced in step 1, the probably easiest way to do that is to run another questionnaire (or even include it in the first). Asking a simple question like “Considering your expectations with [product], what words you MOST LIKELY use to describe it?” Once mapped on the Limbic® Map, this should give you an overview of what potential customers seek in your product.
Step 3: Position the brand
Now, with step 1 and 2 completed, you should have sufficient data to make a strategic decision: Where to position the brand? 
Now, to be perfectly clear: There are a number of factors that play a role in positioning a brand apart from the emotional needs of the target group. But if you do not put their needs in the center of your considerations, you set the brand up for failure. And when combining the map of your competition with the map of your audience’s needs, you have everything you need to do just that.
Taking a look at the map of your target audiences’ expectations allows you to identify the emotional spots where most potential customers will look for your brand. This gives you insights on the brand positioning that is most promising from a neuromarketing point of view. Combining this with the map of your competitor’s positioning allows you to make an educated decision and weigh in the factor of competition: If the spot on the map that most potential customers expect is not occupied by competition (it likely will be, though!), it is yours to take. And if it is already taken, the question becomes whether it will be easier your brand to compete for market share, or alternatively pick one of the white spots that are not taken yet, potentially specializing for a niche market.
And with that, we are ready for execution.
Step 4: Design the brand and communication
Once you have decided for a brand positioning, you can go back to the customer data and identify the Limbic® Types you need to reach with your communication. You can do this, for example, with a technique that is called Empathetic Design (Labay, 2016). The core idea here is to include the customer in the design process, not at the end but at every stage of the process. For example, take the data you already have on your potential customers expectations. Following a case study described in Labay (2016), one result might be that your customers put a strong focus on style, differentiation, and quality. You can then look at each of these aspects through the lenses of the Limbic® Map and make and having the Limbic® Type in mind, design the look and the copy.
Three different ways to emtionally frame a product
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User feedback and focus groups can help to fine-tune everything and A/B testing will help to decide on the final version of it (Labay, 2016).
The effect of emotional advertising and branding on shopping behavior
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Looking at the Figure, it becomes apparent that increasing and especially tailoring the emotional appeal of a brand or product can make a huge difference. Compared to baseline (0), a usability-optimized (Optimized) version can increase the click-to-cart ratio for shoes by 8% - yet even the slightest addition of emotionality (Quality) almost triples this effect. Finding the right emotion however, that most strongly resonates with the target audience, almost doubles the absolute numbers, increasing the add-to-cart ratio from 45.9% to a staggering 82%.
Self-Check Questions
2. Which of the following four steps in applying the Limbic® approach is not part of the standard approach?
· Identifying the competitions’ positioning
· Designing the Map
· Identifying the consumers’ expectations
· Designing the communication materials
Summary
The Limbic® Map categorizes human emotions into three core affective-motivational systems: Dominance, Stimulant, and Balance. This framework assists in tailoring marketing strategies to resonate emotionally with consumers. While the map draws on dual process theories and neuroscientific models to justify its approach, it has faced criticism for its reliance on explicit questionnaires that may contradict its foundation on implicit emotional processing. Despite these critiques, it remains a widely used model in neuromarketing. Alternatives like the Deloitte NeedSphere offer a more dynamic approach with four dimensions and a completely implicit measurement technique, addressing some criticisms of the Limbic® Map.
The Limbic® Types are based on the Limbic® Map and segment target groups based on their dominant emotional tendencies. This model delineates seven distinct types, including Adventurers, Performers, Disciplined, Traditionalists, Harmonizers, Open-Minded, and Hedonists. Despite its innovative application in adding a psychological depth to target group segmentation, the model faces criticism for its seemingly static nature and the logical construct leading to seven types, which does not directly align with the three delineated dimensions. 
Based on the Limbic® map and types, marketers can derive a four-step process for strategic brand positioning and communication. Initially, competitors' emotional positioning within the market is to be identified to reveal any gaps or oversaturated areas. Subsequent steps focus on understanding customer expectations to align brand positioning, strategically placing the brand in areas either unoccupied or where it can competitively meet consumer emotional needs. The final phase involves designing brand elements and communication strategies that resonate with the identified Limbic® Types.

Unit 7 – Best Practice Examples

Study Goals

On completion of this unit, you will be able to …

… apply neuromarketing best practices in marketing.
… identify reliable neuromarketing approaches to product design and pricing.
… step by step build a brand based on neuromarketing.
… target your audience more efficiently using neuromarketing segmentation approaches.

7. Best Practice Examples
Introduction 
Neuromarketing has led to some remarkable business successes for the companies relying on it, from award winning designs (Lischka, Schmidt & Mall, 2022; Otto, 2021) to significant revenue increases (Wessling et al., 2014). In some (rare) cases, the companies behind those successes publish their approaches in the form of best practices, so that other companies can learn from them and follow their examples. The Neuromarketing Science and Business Association, for example, collects use cases on a regular basis and publishes them, either in their quarterly Insights Magazine (NMSBA, 2023a) or within their Neuromarketing Yearbook (NMSBA, 2023b). Every now and then, neuromarketers also publish books that either contain some use cases or even are completely comprised of them (e.g., Briesemeister & Selmer, 2022). And very rarely, those studies are even published in academic, peer-reviewed journals (e.g., Baldo et al., 2015; Herbes, Friege, Baldo & Mueller, 2015; Kuehn et al., 2016). If they are described well enough and their effect in the market is reliable and documented, chances are that they can become best practices to learn from.
In this lecture, we will focus on three published best practices that have been adapted in different industries and different countries. First, we will take a closer look at how neuromarketing can be used for pricing strategies by precisely predicting consumers’ willingness-to-pay (WTP, Baldo et al., 2015; Herbes et al., 2015). After that, we follow Lischka et al. (2022) in their approach of redesigning and building a brand on the basis of neuromarketing insights. Finally, we will take a look at how neuromarketing can be used to optimize advertisements (Wessling et al., 2014).
7.1 Product and Pricing
A products pricing is probably the single most important decision for any marketer. If set too low, you will lose on profit and potentially signal your customer that it is a low-value product. If set too high, you will lose on revenue and competitors might grab your market share. And whenever there are high stakes in decision-making, it is wise to get some data to inform it – yet what do you do when the data is not really reliable?
Ask any consumer: “Would you be willing to pay some extra?” In general, the answer will be “no.” Ask them, “what would you change on the product?,” and they will likely answer: “make it a little cheaper.” 
Market research on pricing is a tricky thing. Obviously.
Of course, there are ways around it. Using more implicit techniques like conjoint analyses (e.g. Goldberg, Green & Wind, 1984), where consumers are being presented with at least two products at once and asked to decide which of them (if any) they would buy, with products, product attributes and price varying heavily from trial to trial, allows to infer from consumer choice the (monetary) valuation of different product attributes. Those types of studies, however, need a significant number of participants, and they are still ways for consumers to deliberately skew the results in favor of their interests. So, naturally, marketers look for alternatives – and they found neuromarketing.
Baldo et al. (2015) were probably the first to show that EEG based measurements of price perception are actually very predictive of actual market performance and WTP – and their approach has become pretty much the gold standard in neuromarketing of pricing ever since.
So, what did they do?
First, to have a comparison with traditional market research, the researchers had participants walk through a mockup store, where they had the chance to look at, touch and interact with the products that were being tested, in this case footwear. They were allowed to take as long as they wanted. After that period, they were being asked to rate each pair of shoes on a scale ranging from 1 (“didn’t like the shoe at all”) to 5 (“likes the shoe very much and would like to buy”, Baldo et al., 2015). This was the explicit survey data that was used as a baseline for comparison with the neuromarketing approach.
Next, participants were wired up with an EEG. They were presented with an image of every pair of shoes they just had seen for real for 3 seconds, followed by its respective price, while their brain activity way being measured. This was the neuromarketing data that they used to assess potential customers willingness to buy and to pay for a given product.
Now, to compare the predictive performance of neuromarketing data with the explicit survey data, in a first step, the researchers classified the products based on their market success in terms of units sold within a four month period as either highly successful (49 to 98% the produced shoes being sold in store within 4 months) or as poorly successful (8-32% of the produced shoes being sold in store within 4 months). The survey data was not able to show differences between highly successful and poorly performing products, indicating that even when potential customers explicitly rated as “want to buy”, this was not indicative of actual shopping behavior within the market. The predictive power of explicit surveys was at 60%, and thus only slightly above chance. Neuromarketing data, in contrast, significantly predicted whether a product would be successful in the market or not, with 80% accuracy.
But the authors then took it a step further. Based on the data they collected and the financial performance of the shoes, they ran a statistical model to predict the gross profit of the 30 shoes within a period of 4 months. Without any predictor, so just putting all shoes in the store, the retailer made 679.000 €. Optimizing based on survey data, gross profit would have had increased by 12.1%, to 761.000 €, which, for business purposes, is a considerable amount. Relying in neuromarketing data, however, obviously outperformed the survey data, leveraging gross profit by 36.4% relative to no predictor, resulting in a staggering 926.000 € gross profit (Baldo et al., 2015).
Many studies have shown that neuromarketing data is able to outperform traditional surveys in terms of predictive power (Berns & Moore, 2012; Kühn et al., 2016; Venkatraman et al., 2015). Baldo et al. (2015) add to this literature by showing a best practice example on how to incorporate neuroscience into measuring the combination of products and prices, thus being able to predict actual gross profit way better than by traditional means. It is studies like these that cemented neuromarketing as the gold standard within applied marketing research.
Self-Check Questions
1. Please complete the following sentence:
Baldo et al. (2015) were probably the first to show that EEG based measurements of price perception are actually very predictive of actual market performance and WTP.
7.2 Brand Building
The success of neuromarketing is strongly based on the repeated demonstration that neuroscientific methods can actually measure the effect of branding on consumer choices and perception (Krampe, Gier & Kenning, 2018; Plassmann, Kenning, Deppe, Kugel & Schwindt, 2008), demonstrating that a strong branding effect can actually alter the sensory perception of the physical product (McClure et al., 2004). This has huge implications for marketing in general and branding in specific. Being able to reliably measure branding effects, especially on small samples and at a point in time where cost-intensive roll outs of the new brand and campaigns to promote it have not taken place, yet, allows branding agencies to test their brand building approach, to iteratively improve the design and thus to avoid the fallacies of a failed brand launch or re-launch. Prominent examples in the past like Coca Cola’s “New Coke,” Pepsi’s re-branding of Gatorade and the re-design of “Tropicana” have proven time and time again that failing to meet the target groups expectations and changing the core identity of the brand can cause severe financial damage (Caverly, 2018; Klein, 2015). 
Different brand and marketing agencies have adopted different approaches on how to utilize these technologies and insights into their daily work, and much of the details are, of course, well-kept company secrets – with few but significant notable exceptions. Winning the prestigious German Design Award “Winner Excellent Communications Design Corporate Identity 2020” (German Design Award, 2019), Lischka et al. (2022), for example, published their very successful and neuromarketing based attempt on relaunching TUI Deutschland GmbHs premium franchise brand FIRST REISEBÜRO. Let us take a closer look at their 5-step-approach to designing a brand.
Step 1: Insights
Every branding project should start with the collection of (relevant) information, which can come from different sources. In case of commercial projects, the probably easiest source of information accessible are the marketing managers that plan and/or run the brand. According to them and their gut feeling, the brand FIRST REISEBÜRO primarily addressed the associations of excitement and affection, which seems an obvious choice, given that it is a travel brand. 
Lischka et al. (2022) then contrasted these hypotheses with data collected on both, internal (employees) and external participants (customers and non-customers alike), using both explicit and implicit techniques, based on the implicit association task (IAT, Greenwald, McGhee & Schwartz, 1998). Altogether, four dimensions of a brand association network with three facets each were being tested, each of them both implicitly and explicitly:
· dimension “brand motives” with the facets excitement, power and safety
· dimension “brand valence” with the facets attitude, utility and affection
· dimension “consultant expertise” with the facets exclusivity, individuality and independence
· dimension “service expertise” with the facets knowledge, reliability and authenticity
The results of the analyses showed that the existing brand FIRST REISEBÜRO already scored high in most performance scores, especially for employees and existing customers (Lischka et al., 2022). Interestingly, the results for the implicit and explicit survey differed from one another, as can be observed quite frequently. In the explicit questionnaire, FIRST REISEBÜRO was mainly associated with reliability, individuality, and authenticity. Dominance showed a negative explicit brand impact.
In the implicit data, positive associations were found with security, exclusivity and – surprisingly – dominance. In addition, implicit brand associations showed an overall stronger impact on the brand performance, which is why those were prioritized within phase 2.
Taken together, these results indicate that the primary image of FIRST REISEBÜRO is not travel and holidays per se, as had been expected by the responsible marketing managers, but that using a local travel agency still reassures the customer of quality and as seen as a guarantee that the vacation is really the vacation of a lifetime. And, to quote Lischka et al. (2022): “another key finding was that explicit dominance (e.g., “we are the number one for travel”) triggers a negative brand appearance, while implicit dominance (e.g., “we serve you best on our long experience in travel”) frames a positive brand impression” (p. 33).
Step 2: Strategic Positioning
Based on the insights from step one, step two is to define the future strategic brand positioning. Here, the agency relied on an archetype-based approach, given that it “better addresses the richness and diversity of a larger group of consumers, so that instead of creating separate communications, etc., for each segmentation, a unified communications focus can be implemented through coherent storytelling” (Lischka et al. 2022, p. 33, see also Morris & Schmolze, 2006 for details and Wessling et al., in print, for an alternative approach). In a workshop together with the responsible marketing managers from TUI and FIRST REISEBÜRO, two promising archetypes were being identified:
· the caregiver, that is an archetype strongly associated with social bond and personal interaction (e.g., “an experienced partner who is always there for you”, Lischka et al., 2022, p. 34)
· the ruler, that is the archetype that is showing direction and commanding a certain level of authority (e.g., “an experienced partner who knows the direction blindly”, Lischka et al., 2022, p. 34)
Aiming at a unified presentation of the brand, these two archetypes were merged into one, resulting in the cruise line captain, “a prudent leader with a servant heart in full control of the entire ship, protecting passengers and crew while navigating the ship to the most remote destinations” (Lischka et al., 2022, p. 34).
Step 3: Design
Next, the actual design process was being executed. The designers focused on the central elements of the brand design: brand logo, brand color, typography, imagery and brand assets. The overall design goal was to “develop a design that would have an unconscious effect and trigger the right associations and motifs” (Lischka et al., 2022, p. 34).
The first step was to look at the color code. The existing color scheme, according to the authors (Lischka et al., 2022), was signaling values like “freshness” and “fun”, which are positive and desirable yet not in line with the targeted archetype of the cruise line captain. Thus, the color palette was being reduced and slightly shifted, giving the primary color green a more subdued tone with the aim of eliciting associations of security and balance. The secondary color, blue, was given a deeper tone, aiming at associations of dominance, authority and protection.
Next, the brand logo was adapted. The major challenge here was the initial letter “F,” which is very specific and distinct. The designers very sensitively softened the triangles to make them less dominant, increasing the sense of security. The angles were being softened and certain edges were being rounded to soften the overall appearance, again aiming at a more secure feeling.
Finally, the brand space was being adapted, inspired by the shape of a roof. Since the target audience is familiarized with roofs basically from birth on, this seems to be a perfect metaphor for protection (e.g., from bad weather) and shelter and well in line with the targeted brand image.
Step 4: Alignment
One key in launching the new brand design was to actively involve all stakeholders in the design process and adjustments. Strategically, this is very important and also a smart move, given that one’s own labor alone is enough to increase the linking and preference for the results, the so-called IKEA effect (Norton, Mochon & Ariely, 2012). Including the input and involvement of FIRST Reisebüro’s board of directors thus also directly increased their acceptance of the new design, thus reducing resistance and overall costs.
The final result was then documented in a brand manual that was distributed to all franchise partners. Information within the manual was presented in terms of storytelling, not facts and figures, again utilizing neuromarketing principles to increase the convincing power.
Step 5: Communication
Finally, and lastly, the new brand was being launched. The most important touchpoints were being prioritized, and a strong focus was put on neuromarketing-related communication tactics, such as social proof, to ensure the overall success of the brand launch campaign.
Roof-optics used in branding to signal security
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Critical review: the effect of it all
Like often observed within neuromarketing, the authors tested the effect of their design afterwards (Lischka et al., 2022). Over 100 participants were presented with both, the old and the new design, and were asked to rate them on different key associations using implicit response time measures. Statistical analyses of the data then revealed that the new design actually elicited implicit associations of security 21% and for associations of exclusivity 17% stronger than the old design, proving the success of the process.
Self-Check Questions
1. Why is alignment with stakeholders so crucial for branding success?
Alignment and involvement of stakeholder is very important and also a smart move, given that one’s own labor alone is enough to increase the linking and preference for the results, the so-called IKEA effect
7.3 Advertising
There are numerous neuromarketing studies on how to use neuroscience technologies to improve the performance and relevance of advertising in different contexts (e.g., Almeida, Moreira & Timson, 2022; Ohme et al. 2009; 2010; Wessling et al., 2024). Given that most advertising is done statically, meaning that consumers do not interact with it, like say in TV advertisements, billboards and printed ads in contrast to websites, e.g., it is rather easy to actually test them using neuroscience. There is no inter-individual variance with regards to what potential customers are seeing. The TV advertisement looks the same for everyone.
That does not mean, however, that the same advertising stimulus is perceived in the same way by everyone. While neuromarketing has shown that neuroscience methodologies exceed traditional market research tools in terms of predictive accuracy of real world decision making and shopping behavior (Berns & Moore, 2012; Kühn et al., 2016; Venkatraman et al., 2015), it has also shown that different people tend to respond very differently to the same marketing materials, and that marketing materials that are able to elicit similar responses in the brains of consumers, so called interpersonal neural synchronization (INS), actually perform significantly better in the market (see e.g. Pei & Li, 2021).
But if neuromarketing has shown one thing, then that albeit all humans most probably share the same emotional infrastructure, they differ with regards to what is emotionally relevant to them (Häusel, 2000; 2011). This, however, also means that we can probably use the inter-individual differences within the affective-motivational setup of a target audience for tailored marketing efforts.
The following best practice example was published by Wessling et al. (2024) and describes the effort to optimize the after-sales communications of an automobile manufacturer in order to increase customer retention and service sales. To do so, practically the entire palette of neuromarketing tools had been used in a project that ran in four phases.
Phase 1: Understanding the target audience’s needs
In the first phase, the implicit needs structure of existing customers is being measured. Wessling et al. (2024) here relied on the Deloitte NeedSphere, which consists of four general clusters (stability, bond, autonomy, dominance) with each four individual needs. The test can be applied online, allowing for a fast and distributed data collection, and it is completely relying on implicit response-times based data, thus minimizing the risk of intentional manipulation or biases.
Applying the Deloitte NeedSphere to a representative sample of the target audience allows to get very detailed insights into their motivational structure. You learn exactly the affective-motivational powers that drive the target audiences decision-making processes and how different segments might differ in regard to them. Thus, it is a powerful tool to add a psychological component to a company’s understanding of their target group.
Phase 2: Segmentation
Based on the data collected in phase 1 and explicit data already available to businesses, e.g., socio-demographic data, in phase 2, a segmentation model is being developed. The overall goal is to group customers into distinct groups based not only on demographics and past purchase-behaviors, as most companies do, but also based on the psychological profile identified in phase 1.
This integration of data sources remedied the issue of predictability that arises when relying solely on implicit data, given that it is impossible to know the implicit need of new customers without a repeated assessment. Altogether three customer segments with distinct profiles both in terms of socio-demographics and psychological needs were being identified. It is crucial to note that the defining characteristic of each segment was not socially, behaviorally or demographically, but rather based on the NeedSphere profiles, with power and autonomy, excitement and activity, and attachment and security being the three major driving forces of decision-making, which allows for a targeted communication approach.
Phase 3: Communication design
The third phase of the project was focused on crafting and testing different email templates tailored to the specific needs of these defined segments. EEG and eye-tracking were used to assess how customers perceived the current email template and to identify which elements resonated most with each segment. Based on these data, a template was being designed that was well structured, easy to read and allowed for some flexibility with regards to the contents.
Next, for each of the three segments, contents were created specifically on the basis of the NeedSphere profiles identified in step 2. Wording and visual content were created to cater to the intrinsic motivations of each segment, such as emphasizing safety and family for the attachment segment or autonomy and enjoyment for the autonomy segment. The ultimate goal here was simple: presenting any given product advertised in the email in a way that maximally resonates with the (different) target audience – to create (individual) relevance.
Phase 4: Computational prediction
In the final phase, a weighted regressive statistical model was built to predict the most likely segment for each customer in the manufacturer’s customer data base. Based on this predictive mode, personalized emails were being send out. 
Variables were chosen based on the level of decision certainty they provided and were weighted using a machine learning approach. When the model lacked sufficient confidence in the assignment, a standard template was used.
Targeted advertising – the effects
The described setup was tested within the market for several months. Personalized emails were sent out on a regular basis, with non-personalized emails also being sent to have a baseline to compare effects. 
The neuromarketing based, personalized approach led to 
· a 23.4% increase in conversion rates
· a 29.8% increase in sales of services advertised in emails, and 
· a 27.1% higher revenue compared to standard emails. 
This means that for every 100 EUR made without the neuromarketing based targeted approach, 127 EUR were being made applying neuromarketing. In other words, the customer-centric approach utilizing interindividual differences, focusing on the differences between people rather than their similarities resulted in a multimillion-euro increase in annual profit for the automotive manufacturer.
The best practice scenario described by Wessling et al. (2024) shows how the blending of implicit and explicit data in customer communication by leveraging neuromarketing techniques and personalized content is a very effective strategy to enhance the effects of advertising and thus, in the end, sales. It shows that neuromarketing enables better understanding and targeting of customer affective-motivational needs, leading to more successful marketing efforts and, in the end, significant economic benefits.
Self-Check Questions
1. What was the ultimate goal of the approach described by Wessling et al. (2024)?
presenting any given product advertised in the email in a way that maximally resonates with the (different) target audience – to create (individual) relevance
Summary
Price can significantly impact profit, value perception, and market share. Traditional market research methods often face challenges due to consumer reluctance to express willingness to pay more. Neuromarketing has demonstrated that e.g. EEG-based measurements can predict market performance and consumer willingness to pay (WTP) with greater accuracy than traditional surveys. This approach not only provides a more reliable prediction of a product's success but also significantly increases potential gross profit.
Branding based on neuromarketing approaches begins with the collection of insights through questionnaires, strategically positioning the brand using archetype-based storytelling, and meticulously designing elements like brand logo and color to elicit desired emotional associations. By actively involving stakeholders in the alignment process and emphasizing storytelling in communication, the relaunch effectively enhanced perceptions of security and exclusivity among consumers. This five-step process revealed significantly stronger associations with the desired attributes in a post test. 
Finally, when thinking about advertising, a neuromarketing based targeted approach can be more efficient than traditional approaches. Understanding the target audience's needs through the Deloitte NeedSphere allows for a segmentation of customers based on a blend of psychological profiles and explicit data, designing tailored communications for each segment. Employing a weighted regressive model for targeted email campaigns, the personalized, customer-centric strategy led to substantial increases in conversion rates, sales of services, and revenue, showcasing the power of neuromarketing in creating advertising that resonates deeply with consumers' intrinsic motivations, thus driving notable financial gains.
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