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    Chapter 2   
 Neuromarketing: Understanding 
the Application of Neuroscientifi c 
Methods Within Marketing Research                     

     Terry     Daugherty      and     Ernest     Hoffman   

2.1           Introduction 

 A growing interest within marketing research is the movement away from 
self-reported consumer research toward the use of direct neuroscientifi c methods—
characterized as  neuromarketing  (see Fig.  2.1 ). Neuromarketing is the application of 
neuroscience measurement techniques for understanding how consumers respond, 
both consciously and unconsciously, to marketing (Lee et al.  2007 ). This emerging 
discipline lies at the intersection of consumer behavior, neuroscience, economics, 
and psychology (Garcia and Saad  2008 ; Gordon  2002 ; Morin  2011 ) while examin-
ing a range of marketing topics, such as persuasion, decision making, cognition, 
and ethics, among others. The potential of neuromarketing has seemingly been 
embraced by many scholars (e.g., Advertising Research Foundation NeuroStandards 
Project  2013 ) and industry leaders (e.g., Nielsen, Buyology, Gallup and Robinson, 
Innerscope Research), and is often attributed to (a) an appreciation for scientifi c 
and objective measurement, which is preferable to more subjective methodological 
paradigms (e.g., surveys, focus groups), and (b) claims that such techniques consti-
tute more accessible and cost-effective means (Ariely and Berns  2010 ; Daugherty, 
Hoffman and Kennedy  2016 ; Pradeep  2010 ). Nonetheless, in this chapter we con-
tend that the full potential of neuromarketing has yet to be reached and present a 
baseline context for understanding common neuroscientifi c techniques within mar-
keting research.
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2.2        Understanding Neuromarketing 

 Fundamentally, neuromarketing seeks to apply the principles, methodologies, and 
research fi ndings of neuroscience to further understand and explore underlying 
neurological and physiological correlates of key human behaviors (Hubert  2010 ). 
This means that marketers engaged in this type of research must have a basic under-
standing of the human brain and nervous system in order to hypothesize about neu-
rological reactions to marketing stimuli (Donavan et al.  2016 ). As a research 
discipline, neuromarketing is currently in a stage of infancy, continuing to defi ne 
and develop its theoretical, empirical, and practical latitude (Garcia and Saad  2008 ; 
Lee et al.  2007 ). Growth in the area has been coupled with confl ict as many have 
sought to distinguish between the practical utility of neuroscientifi c techniques as 
effective measurement tools and the academic utility such techniques potentially 
offer in terms of advancing existing theory and fi ndings pertaining to marketing 
research (e.g., Fisher et al.  2010 ). Toward this end, Hubert and Kenning ( 2008 ) 
aptly discriminate between neuromarketing as the practical application of neurosci-
entifi c technology, and consumer neuroscience as the application of neuroscience to 
the scientifi c study of consumer behavior (see also Hubert  2010 ). While a debate 
may play out among marketing scholars, the concepts are often used interchange-
ably, which is our interpretation for this chapter.  

2.3     Neuroscience Measurement 

2.3.1     Psychophysical 

 Marketing researchers have relied upon indirect physiological measures of neuro-
logical processes long before the advent of neuromarketing as we know it today. 
Commonly referred to as psychophysical measurements (Camerer et al.  2005 ; 
Kenning and Linzmajer  2011 ), these techniques assess physical responses 
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  Fig. 2.1    Interest over time in neuromarketing.  Source : Google Trends       
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emanating from non-brain parts of the body to infer the existence of increased or 
decreased neurological function, most typically with regard to arousal. Numerous 
psychophysical procedures have been utilized in marketing research and each has 
been met with a different degree of success and scrutiny. Among the fi rst to be 
used were pupillary response measures, which refl ect changes in pupil size and 
are consistent with arousal and more specifi cally with pleasure (Hess and Polt 
 1960 ; Hess  1965 ). Signifi cant differences in pupil size appear to correlate well 
with advertising effectiveness (e.g., Krugman  1965 ; Van Bortel  1968 ; Hess  1968 ; 
Stafford et al.  1970 ) but critics are quick to point out that pupil size can vary as a 
function of numerous processes (Watson and Gatchel  1979 ). Marketing research 
has also analyzed general eye movement and fi xation as indicative of voluntary 
attention (e.g., Bogart and Tolley  1988 ; Lohse  1997 ; Wedel and Pieters  2000 ; 
Pieters and Wedel  2004 ) although some (e.g., Kroeber-Riel  1979 ; Pieters et al. 
 1999 ) remain skeptical about the inferences that can be drawn from a presence of 
lack of eye fi xation. 

 In turn, galvanic skin response (GSR) measures the amount of resistance or con-
ductance human skin exhibits in response to electrical current on the basis of the 
idea that increased resistance due to sweat gland activation is indicative of arousal. 
Marketing stimuli have primarily been assessed for “warmth” or likability using 
GSR (e.g., Aaker et al.  1986 ; LaBarbera and Tucciarone  1995 ; Stayman and Aaker 
 1993 ). However, its validity for measuring warmth has been questioned, most nota-
bly by Van den Abeele and Maclachlan ( 1994 ), who managed to demonstrate that 
GSR and an alternative measure of warmth, though correlated, gauged different 
affective responses. Voice pitch analysis has also been used to examine fl uctuations 
of pitch as an indicator of affective (i.e., arousal-based) change. Despite its ability 
to discriminate well between effective and ineffective approaches to advertising 
(Brickman  1976 ,  1980 ; Nelson and Schwartz  1979 ; see also Wang and Minor  2008 ), 
the construct validity (i.e., ability to measure arousal) of voice pitch analysis was 
convincingly challenged (Nighswonger and Martin  1981 ) and subsequent use of the 
technique was abandoned. However, Wang and Minor ( 2008 ) suggest that techno-
logical advances in voice-capturing software could reestablish the method’s viabil-
ity. Additional psychophysical measurements that have been used in marketing 
research include heart rate response (e.g., Bolls et al.  2001 ,  2003 ; Lang et al.  2002 ; 
Smith and Dickhaut  2005 ; Watson and Gatchel  1979 ), vascular activity (e.g., Frost 
and Stauffer  1987 ; Sanbonmatsu and Kardes  1988 ), blood pressure (Camerer et al. 
 2005 ), and facial muscle activity (e.g., Bolls et al.  2001 ; Cacioppo and Petty  1983 ; 
Hazlett and Hazlett  1999 ; Potter et al.  2006 ). Although variations of these tech-
niques continue to be used by some in marketing research, the prospect of directly 
measuring neurological processes by means of neuroimaging equipment has proven 
appealing to a quickly growing number of researchers and practitioners. 

 Direct neuroimaging techniques are typically subsumed under two broad catego-
ries distinguishable both in terms of what they measure and the type of information 
they provide (Kenning et al.  2007 ; Plassmann et al.  2007a ,  b ,  c ), which are focused 
on measuring electrical and metabolic brain activity.  
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2.3.2     Electrical Brain Activity 

 The fi rst broad category of imaging methods measures the specifi c nature of elec-
trical activity occurring in the brain. A distinct advantage of analyzing electrical 
brain activity is its temporal resolution, specifi cally its ability to monitor and 
detect change in neurological function occurring within a matter of milliseconds 
(Perrachione and Perrachione  2008 ; Reimann et al.  2011 ). In contrast, a notable 
criticism for measures of electrical brain activity is that there is limited (at least in 
their current form) spatial resolution, or localization of electrical conduction to 
specifi c regions or structures of the brain (Kenning et al.  2007 ). It should be noted 
that this has been debated extensively by neuroscience scholars. Specifi cally, some 
contend that statistical techniques and algorithms can be used to suffi ciently iso-
late sources of electrical activity, a technique referred to as  source localization  
(e.g., Koles  1998 ; Koles et al.  1995 ). Cook et al. ( 2011 ) very recently suggested 
that source localization can be useful in the context of marketing. Using EEG 
technology with source localization, Cook and colleagues were able to show that 
logical persuasive ads elicited consistently higher activity specifi c to the orbito-
frontal, anterior cingulate, amygdala, and hippocampal regions when compared to 
messages not requiring conscious recognition. For the most part, two related tech-
niques for measuring electrical brain activity have been utilized and scrutinized 
within the consumer neuroscience literature: electroencephalography (EEG) and 
magnetoencephalography (MEG). 

 EEG measures changes in electrical fi elds of the brain by reading electrical sig-
nals as they register with varying degrees of frequency and amplitude across a series 
of electrodes applied to the scalp (Ariely and Berns  2010 ). In response to stimuli, 
the neural axons of billions of neurons produce electrical activity (“evoked poten-
tials”) as information is transmitted across neuronal connections. The electrical cur-
rent produced by this activity possesses a number of frequency patterns, which are 
frequently referred to as brainwaves (Morin  2011 ). Previous theory and fi ndings 
have linked different brainwave frequencies to various neurological processes, 
enabling researchers to target and measure specifi c responses to targeted stimuli. 
For instance, arousal was measured in early research as the relative degree of beta 
wave frequency (e.g., >12 Hz) to alpha wave frequency (e.g., 8–12 Hz) production 
(Weinstein et al.  1984 ). Modern approaches have relied upon the frequency of brain 
waves occurring around specifi c points in time, including the N270 and P300 waves 
(e.g., Ma et al.  2007 ,  2008 ,  2010 ). Among the challenges of effectively using EEG 
are distinguishing between true evoked potentials and “noise” produced by other 
electrical signals transmitted by environmental (e.g., computers) and human (e.g., 
blinking) sources (Kenning and Linzmajer  2011 ). Along these lines, Vecchiato et al. 
( 2010     ) express legitimate concern that type 1 errors (e.g., concluding that targeted 
stimuli produce signifi cant differences in brain activation when in fact they do not) 
are a frequent occurrence in EEG research due to misinterpreted data, although they 
suggest that this can be remedied via the use of appropriate statistical correction 
procedures. 
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 MEG measures changes in magnetic fi elds occurring as electrical brain activity 
fl uctuates (Ariely and Berns  2010 ; Kenning and Linzmajer  2011 ; Kenning and 
Plassman 2005). Less distortion by the skull makes it possible for MEG to provide 
superior spatial resolution compared to EEG. Furthermore, the sensitivity of MEG 
magnets makes it possible to depict the activity of deeper brain structures (Kenning 
and Linzmajer  2011 ), although some have expressed skepticism with regard to its 
measurement accuracy at subcortical levels (e.g., Morin  2011 ). The cost of employ-
ing MEG technology currently far exceeds the cost of EEG and the increased spatial 
resolution it provides remains inferior to other neuroimaging technologies 
(Perrachione and Perrachione  2008 ). Additionally, MEG techniques inherit all the 
challenges intrinsic to electrical brainwave research, most notably “noise”-produc-
ing data unrelated to subject brain activity (Kenning and Linzmajer  2011 ) and the 
subsequent potential of committing type 1 errors (Vecchiato et al.  2010c ). 

 Alternative approaches to directly measuring electrical fl uctuation in the brain 
are beginning to emerge but have yet to gain signifi cant momentum within the realm 
of marketing. Nevertheless, these techniques merit mentioning inasmuch as their 
future application to marketing research has been recommended and explored. 
Transcranial magnetic stimulation (TMS) creates a magnetic fi eld capable of admin-
istering non-harmful electrical currents to specifi c regions of neurons, enabling 
researchers to temporarily disrupt functioning in targeted areas of the brain (Ariely 
and Berns  2010 ; Camerer et al.  2005 ; Kenning and Linzmajer  2011 ). Researchers 
using TMS can explore the causal role of brain activation as they are able to experi-
mentally manipulate the existence or the absence of a regional or structural contri-
bution. Like EEG and MEG, the effectiveness of TMS currently remains somewhat 
limited to (cortical) areas just beneath the scalp. It is also a challenge to isolate the 
effects of TMS currents to targeted areas, and concerns persist about the potential 
for adverse effects including seizures and neural tissue damage (Camerer et al. 
 2005 ; Kenning and Linzmajer  2011 ). Brain lesion studies also offer the potential to 
yield causal inferences pertaining to advertising stimuli (Camerer et al.  2005 ). For 
instance, Koenigs and Tranel ( 2008 ) demonstrate the promise of marketing research 
conducted among subjects with documented brain lesions. Replicating earlier fi nd-
ings by McClure et al. ( 2004 ), the researchers found that participants with preexist-
ing damage to the ventromedial prefrontal cortex (VMPFC) did not demonstrate a 
preference bias, while participants with no brain damage showed a clear preference 
based on brand-related imagery.  

2.3.3     Metabolic Brain Activity 

 A second broad category of imaging methods measures metabolic or energy- 
consuming processes occurring in the brain (Kenning et al.  2007 ; Plassmann et al. 
 2007a ,  b ,  c ). Despite possessing relatively poor temporal resolution, metabolic anal-
yses afford a high degree of spatial resolution (Kenning et al.  2007 ; Reimann et al. 
 2011 ), enabling researchers to identify activation in specifi c brain regions or 
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structures, typically within millimeters of its source (Perrachione and Perrachione 
 2008 ). Metabolic measurements can either provide a static, momentary snapshot of 
neural activation or a dynamic view whereby complex neurological processes can 
be observed as they unfold. The two techniques receiving the most attention in con-
sumer neuroscience literature are functional magnetic resonance imaging (fMRI) 
and positron emission tomography (PET). 

 fMRI relies upon the different magnetic properties of oxygenated and deoxygen-
ated blood to measure the strength of a signal known as the blood-oxygen-level- 
dependent (i.e., BOLD) signal (Kenning and Linzmajer  2011 ). Oxygenated blood is 
consistent with brain metabolism, which occurs as different regions and structures 
of the brain are activated in response to various stimuli. Reimann and colleagues 
( 2011 ) suggests that four unique features of fMRI make it particularly useful in 
research pertaining to consumer behavior: the ability to measure processing as it 
occurs, the measurement of nonconscious processes that are often missed by tradi-
tional self-report methods, differentiation (and localization) of phenomena that 
research participants struggle to distinguish, and ability to measure competing pro-
cesses occurring simultaneously. Furthermore, fMRI can and has been used to vali-
date existing measures of marketing effectiveness (Dietvorst et al.  2009 ). 

 For all of its benefi ts, fMRI technology is not without its limitations. Access to 
fMRI technology is somewhat limited due to its expense and the training researchers 
need to have in order to utilize it appropriately. Related to this issue, Reimann et al. 
( 2011 ) voiced concern about a frequent tendency to misinterpret fMRI data so as to 
wrongly infer brain function from brain activation. For instance, data showing 
increased activation in the amygdala does not provide a suffi cient basis for concluding 
that participants experienced fear, since the amygdala is also believed to be a neuro-
logical center for learning. A number of neuromarketing research fi rms are utilizing 
fMRI (Fisher et al.  2010 ) although the nature and quality of the data they collect and 
the conclusions they draw from such data remain unexplored. Nevertheless, the ability 
to observe differential activation of key brain structures affords a seemingly limitless 
range of research opportunities, leading some (e.g., Morin  2011 ) to predict that fMRI 
will eventually become the technique of choice for neuromarketing. 

 PET measures the gamma radiation produced when radioactive molecules 
(e.g., fl uorine) administered prior to the scan decay in response to gluco-metabo-
lism in the brain (Plassmann et al.  2007a ,  b ,  c ). A point of origin for the decaying 
molecules can be estimated within millimeters (Perrachione and Perrachione  2008 ), 
providing researchers with a fi ne-detail spatial estimate of metabolic processes. A 
major disadvantage of PET technology is its invasive nature. Specifi cally, because it 
relies upon the use of radioactive tracers, its use with healthy subjects is generally 
discouraged (Kenning and Linzmajer  2011 ; Kenning et al.  2007 ; Shamoo  2010 ). 
Temporal resolution is also limited, and PET equipment can be very expensive. 
Notwithstanding these limitations, reviews of neuromarketing continue to highlight 
PET’s capabilities while suggesting its potential benefi ts. 

 A number of additional techniques can be utilized to provide static images of 
brain structure. In theory, such images could be qualitatively or quantitatively 
 compared over time, as they often are in traditional medical contexts, to arrive 
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at important insights about brain functioning (Draganski et al.  2004 ). Perrachione 
and Perrachione ( 2008 ) compare and contrast these techniques, which include mag-
netic resonance imaging (MRI) and diffusion tensor imaging (DTI). Neuromarketers 
and consumer neuroscientists are typically not concerned with static and structural 
imaging technologies due to the existence and relative accessibility of more sophis-
ticated techniques. When possible, it is preferable to observe dynamic changes in 
electrical activity and metabolic functioning as it evolves in response to targeted 
stimuli (e.g., advertisements) as opposed to general structural differences. 
Nevertheless, it remains a possibility that future research questions in the realm of 
applied science could be further explored with the assistance of these devices.  

2.3.4     Multi-Model Measures 

 Some suggest that perhaps the greatest benefi t can be derived from combining the use 
of multiple technologies (e.g., Kenning and Linzmajer  2011 ). For instance, the com-
bined use of EEG and fMRI would enable researchers to identify specifi c brain struc-
ture activation corresponding to the production of electrical brain activity. Increased 
depth and breadth of data would allow for more detailed analyses while potentially 
allowing one to distinguish the true effect of marketing stimuli from random noise. 
The fi eld of neuroscience has attempted to synthesize techniques with impressive 
results (e.g., Debener et al.  2006 ). Although it is clearly more expensive and analyti-
cally complex to combine techniques, we anticipate that neuromarketing research 
paradigms will increasingly refl ect integration in the future, especially involving a 
combination of psychophysical and brain activity.   

2.4     Neuromarketing Taxonomy 

 In contrast to the wide array of potential research avenues previously discussed, 
early work in what we characterize today as neuromarketing has generally 
addressed a limited number of discernible areas. However, previous attempts to 
organize these fi ndings taxonomically have yielded inconsistent results. Fugate 
( 2007 ) subdivides existing neuromarketing research into fi ve broad areas exhib-
iting clear application to marketing: testing advertising effectiveness (e.g., Harris 
 2006 ; Herman  2007 ; Schafer  2005 ), testing product appeal (e.g., Britt  2004 ; 
Singer  2004 ), celebrity endorsements (e.g., Mucha  2005 ), logo/brand selection 
(e.g., Herman  2005 ; McClure et al.  2004 ; Singer  2004 ; Yoon et al.  2006 ), and 
media selection (e.g., Reynolds  2006 ; Walton  2004 ). Although intuitively appeal-
ing, Fugate’s ( 2007 ) taxonomy is largely derived from nonempirical sources. 
Meanwhile, Hubert and Kenning ( 2008 ) exclusively focus on peer-reviewed aca-
demic literature, which they divide into fi ve different groupings: product policy 
(e.g., Erk et al.  2002 ), price policy (e.g., Knutson et al.  2007 ; Plassmann et al. 
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 2007a ,  b ,  c ), communication policy (e.g., Ambler et al.  2000 ; Kenning et al. 
 2007 ; Rossiter and Silberstein  2001 ), distribution policy (e.g., Deppe et al. 
 2005a ,  2007 ; Plassmann et al.  2007a ,  b ,  c ), and brand research (e.g., Deppe et al. 
 2005b ; Koenigs and Tranel  2008 ; McClure et al.  2004 ; Schaefer et al.  2006 ; 
Yoon et al.  2006 ). 

 Research completed since Hubert and Kenning ( 2008 ) propose that their tax-
onomy makes it worthwhile to revisit and recategorize extant neuromarketing 
research. New areas of interest have recently emerged relying on neuroscientifi c 
measures, including product appraisal (e.g., Cheung et al.  2010 ; Schaefer and Rotte 
 2010 ; Vecchiato et al.  2010a ,  b ,  c ), purchase behavior (e.g., Grosenick et al.  2008 ; 
Reimann et al.  2010 ; Stallen et al.  2010 ), and brand extension (e.g., Ma et al.  2007 , 
 2008 ,  2010 ). While neuromarketing is capable of including a wide range of identi-
fi able topics, the need to organize studies for the dual purpose of assessing the 
current state of the literature and generating novel insights could serve future 
researchers well. Therefore, we propose a reorganized and updated taxonomy that 
includes six distinct categories for framing existing research in terms of desired 
marketing outcomes: consumer attention/arousal, product/brand appraisal, prod-
uct/brand preference, purchase behavior, memory, and brand extension. While a 
complete and exhaustive list of all published research within each category is 
beyond the scope of this chapter, Table  2.1  provides defi nitions and identifi es rel-
evant literature for each of these areas with the following sections presenting brief 
general overviews and supporting examples.

   To begin, a signifi cant strand of neuromarketing research is dedicated to 
exploring features of marketing stimuli (e.g., product packaging, use of imagery) 
that capture an optimal amount of consumer attention and arousal. Although 
terms like attention and arousal are often considered interchangeably, they con-
note different things.  Attention  refers to cognitive awareness of environmental 
stimuli while  arousal  denotes an immediate and basic emotional response. In 
spite of this difference, both attention and arousal signify heightened awareness 
of, and attention to, external stimuli, and so we consider them separately below 
but group them together within our taxonomy as an outcome of interest to mar-
keting researchers. 

2.4.1     Consumer Attention 

 Attracting attention toward any form of marketing is perhaps the most basic goal. 
One such means for assessing attention to the features of marketing stimuli has 
involved the use of eye movement tracking software and hardware. Fixation target 
and frequency (i.e., length of time focused on a target, number of fi xation targets) 
can be assessed this way, yielding valuable information in regard to the salient 
characteristics of stimuli. Most work in this area relies on the use of eye move-
ment tracking systems designed to measure the emotional antecedents (e.g., the 
element of surprise) and the persuasive consequences of stimuli eliciting a high 
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degree of fi xation frequency. However, EEG technology has also been utilized to 
better understand the dynamics of attention associated with marketing features. 
For instance, Rothschild et al. ( 1986 ) showed participants 18 commercials embed-
ded within an hour of television programming while recording electrical brain 
activity with EEG. Commercials associated with higher levels of learning pro-
duced decreased alpha wave production, a phenomenon believed to be consistent 
with higher levels of attention. More recently, an EEG study conducted by 
Treleaven- Hassard et al. ( 2010 ) measured attention in terms of the incidence of 
one particular brain wave, the P3a wave, as participants engaged with interactive 
and noninteractive forms of television ads. While P3a latency decreased over time 
in response to brands that were presented in an interactive way, it remained the 
same for brands portrayed in noninteractive ways, indicating that attention was 
greater for interactive ad presentation.  

   Table 2.1    An updated taxonomy of neuromarketing literature   

 Category  Research focus  Relevant literature 

 Attention/
arousal 

 Features stimuli eliciting 
attention and emotional 
arousal 

 Bolls et al. ( 2001 ), Daugherty and Hoffman ( 2014 ), 
Gakhal and Senior ( 2008 ), Groeppel- Klein ( 2005 ), 
Groeppel-Klein and Baun ( 2001 ), Groeppel-Klein et al. 
( 2005 ), Hoffman and Daugherty ( 2013 ), Kroeber-Riel 
( 1984 ), Krugman et al. ( 1994 ), Morris et al. ( 2009 ), 
Ohme et al. ( 2009 ,  2010a ,  b ,  2011) , Rothschild et al. 
( 1986 ), and Treleaven-Hassard et al. ( 2010 ) 

 Product/
brand 
appraisal 

 Neurological correlates of 
various marketing-based 
judgments 

 Cheung et al. ( 2010 ), Daugherty et al. ( 2016 ), Deppe 
et al. ( 2005a ,  b ), Erk et al. ( 2002 ), Kato et al. ( 2009 ), 
Krugman ( 1971 ), Ohme et al. ( 2010a ,  b ), Riedl et al. 
( 2010 ), Rothschild et al. ( 1988 ), Schaefer and Rotte 
( 2007a ,  b ,  2010) , Stoll et al. ( 2008 ), Telpaz et al. 
( 2015 ), Vecchiato et al. ( 2010b ,  2011 ), Yoon et al. 
( 2006 ), and Yu-Ping et al. ( 2015 ) 

 Product/
brand 
preference 

 Differences between 
preferred and non-preferred 
brands 

 Ambler et al. ( 2004 ), Boksem and Smidts ( 2015 ), 
Braeutigam et al. ( 2001 ), Braeutigam et al. ( 2004 ), 
Coates et al. ( 2004 ), Koenigs and Tranel ( 2008 ), 
Knutson et al. ( 2007 ), Lin et al. ( 2010 ), Marques dos 
Santos et al. ( 2016 ), McClure et al. ( 2004 ), Paulus 
and Frank ( 2003 ), Pieters and Warlop ( 1999 ), 
Plassmann et al. ( 2007a ,  b ,  c ,  2008 ), and Reimann 
et al. ( 2010 ,  2012a ,  b ) 

 Purchase 
behavior 

 External and internal 
infl uences on consumer 
behavioral and intentions 

 Kuhnen and Knutson ( 2005 ), Plassmann et al. ( 2007a , 
 b ,  c ), Reimann et al. ( 2011 ), and Stallen et al. ( 2010 ) 

 Memory  Factors contributing to 
future recall and 
recognition of marketing 
stimuli 

 Ambler et al. ( 2000 ), Astolfi  et al. ( 2008 ), Fallani 
et al. ( 2008 ), Hazlett and Hazlett ( 1999 ), Klucharev 
et al. ( 2008 ), Langleben et al. ( 2009 ), Rossiter and 
Silberstein ( 2001 ), Rossiter et al. ( 2001 ), Rothschild 
and Hyun ( 1990 ), Rothschild et al. ( 1986 ), and 
Vecchiato et al. ( 2010c ) 

 Brand 
extension 

 Neural indicators of 
successful and non-
successful brand extensions 

 Ma et al. ( 2007 ,  2008 ,  2010)  and Stewart et al. ( 2004 ) 
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2.4.2     Consumer Arousal 

 In turn, arousal has also been measured in a number of studies as a means of gauging 
emotional responses to marketing techniques. For example, seeking to establish the 
superiority of physiological indicators of arousal to more traditional self-report mea-
sures, Groeppel-Klein ( 2005 ) conducted a series of studies where participants were 
free to move around a store or a series of stores (i.e., the fi rst fl oor of a mall). Results 
indicated that electrodermal measurements, unlike self-reports, were more sensitive 
to change and were also more accurate in the sense that they could be measured in 
sync with the perception of targeted stimuli (as opposed to later on). In addition, 
GSR was used by Gakhal and Senior ( 2008 ) to investigate whether the use of attrac-
tive and/or famous models served to add additional emotional selling property (ESP) 
to promoted products. Surprisingly, the authors concluded that “average- looking” 
(i.e., as opposed to “attractive”) celebrities produced more arousal than any other 
condition, suggesting that fame does more to drive emotional response than physical 
beauty. In another example, Bolls et al. ( 2001 ) combined facial electromyography 
(EMG) with other physiological indicators of arousal (heart rate and skin conduc-
tance) to measure radio listener’s emotional responses to advertisements determined 
to be positive or negative in tone. Ads with a negative valence were found to elicit 
more arousal than their positive counterparts. 

 One of the more compelling claims of neuromarketing research is that neuroimaging 
techniques can be used to identify critical emotional aspects of ads that elude conscious 
recognition. Ohme et al. ( 2009 ) coupled 16-node EEG with facial electromyography 
(EMG) and skin conductance analysis to assess arousal reactions to an altered scene in 
a commercial advertisement. Signifi cant differences in arousal were detected by all of 
these techniques, despite the fact that the altered feature of the ad was not consciously 
seen. In a related study, Ohme et al. ( 2010a ,  b ) demonstrated subconscious aspects of 
ad awareness, using EEG to reveal that an unintended aspect of a Sony Bravia tv ad 
(e.g., a frog that unintentionally appeared in a frame of the commercial as it was being 
produced) elicited an unexpected and strong emotional response on the part of consum-
ers to the ad itself. The authors conclude that neuroimaging technologies can provide 
signifi cant insight to marketing producers as they seek to understand the unintended 
(and intended) consequences of various ad elements. 

 In summary, neuromarketing researchers have utilized various techniques, both 
indirect and direct, to evaluate the neurological correlates of attention and arousal. 
Though slightly different, attention and arousal share a similar appeal to marketing 
practitioners, who fi rst and foremost seek to make consumers aware that a particular 
product or brand exists. Research in this area may benefi t from exploring contextual 
variables that act to either facilitate or inhibit attention/arousal. For example, differ-
ent modes of media presentation (e.g., print, radio, television, Internet) may rely 
upon distinct combinations of neurological processes (e.g., affective, cognitive) to 
increase or decrease arousal/awareness. Comparing and contrasting neural reactions 
(e.g., brainwave activity, brain functionality) to diverse media types could also pro-
vide tremendous insight to advertisers seeking to determine whether or not ads 
designed for one type of media should be recapitulated for use with another type. 
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Lastly, cross-cultural comparisons are also needed to better understand how atten-
tion and arousal differ as a result of environmental infl uences.  

2.4.3     Product/Brand Appraisal 

 Once consumers have become aware of a product or brand, attention is devoted to 
appraising (evaluating) multiple aspects of the product/brand for the purposes of 
judgment and response. Thus, neuromarketing literature pertaining to product and 
brand appraisal constitutes a second area of research in our taxonomy. 

 A recent example of using EEG to test brand evaluations, Vecchiato et al. ( 2011 ) 
sought to explore hemispheric differences arising as consumers appraise pleasant 
versus unpleasant advertising. Participants were asked to rate the “pleasantness” of 
commercials they could manage to recall 2 h after viewing a documentary video 
containing the commercials. For remembered commercials, brainwave activity 
recorded during the commercial was compared to ratings of pleasantness. An asym-
metrical increase in theta and alpha wave activity in the left hemisphere was signifi -
cantly correlated with ratings of ad pleasantness. When ads were not pleasant, such 
activity was more evenly distributed between hemispheres. 

 In another example, a concept known as EEG coherence was utilized by Cheung 
et al. ( 2010 ) to examine whether brand name words elicit a higher degree of mental 
imagery compared to non-brand-related words. EEG coherence is a measure of intra-
hemispheric cooperation between distinct regions of the brain. Cheung et al. ( 2010 ) 
cited previous fi ndings in neuroscience literature to propose that high imagery words 
should manifest themselves as highly coherent beta wave measurements (i.e., similar 
regardless of the region where EEG signals are being read). On the basis of this the-
ory, the authors were able to associate a higher degree of intra- hemispheric beta wave 
coherence with brand name words as opposed to concrete words, which suggests that 
brand name words evoke a substantially greater amount of imagery. 

 Advertising theory has suggested that contextual information can implicitly 
affect one’s appraisal of a product or brand. For instance, some have suggested that 
the credibility of an advertising medium can covertly infl uence subsequent judg-
ments of an advertisement’s credibility, a phenomenon known as the “framing 
effect” (e.g., Gross and D’Ambrosio  2004 ; Kahneman and Tversky  1984 ; Tversky 
and Kahneman  1981 ). Using fMRI technology, Deppe et al. ( 2005a ) measured brain 
activity while asking subjects to judge the credibility of 30 different magazine head-
lines appearing in magazines that had varying credibility. Substantiating extant 
theory, activity changes were observed in the VMPFC as participants became more 
or less susceptible to “framing” information. One implication of these fi ndings is 
that brands deemed credible are processed in a distinctly different neurological way 
than their less credible counterparts. 

 In addition, the way in which ads are appraised for credibility, or trustworthi-
ness, may differ as a function of gender, according to Riedl et al. ( 2010 ). fMRI 
activity was monitored as participants viewed eBay offers and evaluated them in 

2 Neuromarketing: Understanding the Application of Neuroscientifi c...



16

terms of trustworthiness. The women in this study were found to activate more 
brain areas, and different brain areas, than men did as they formulated trust-
related judgments. Riedl et al. ( 2010 ) suggest that these results confi rm previous 
theory (i.e., empathizing- systematizing theory; see Baron-Cohen et al.  2005 ) pre-
dicting gender differences in the processing of information. A notable feature of 
this study 
is that it measures perceptions of trustworthiness directed toward unconventional 
advertisers (e.g., individual eBay sellers), leading us to wonder whether similar 
results would occur in response to more established, well-known sources of goods 
and services (e.g., Fortune 500 companies). 

 Another fMRI study conducted by Kato et al. ( 2009 ) provides compelling evi-
dence that different ad types are not created equal in terms of the neurological 
processes they elicit. Kato et al. ( 2009 ) showed 40 participants both political 
advertisements from the 1992 US presidential campaign and commercial adver-
tisements for two common brands of cola (i.e., Coke and Pepsi) while imaging 
their brain activity with fMRI. Negative campaign advertisements were found to 
elicit increased activation in the dorsolateral prefrontal cortex among participants 
who were infl uenced by the ad to lower their ratings of a candidate they originally 
supported. Similar patterns of activation did not occur when participants viewed 
negative ads for cola, suggesting that commercial forms of advertisement consti-
tute a different type of social stimuli than politically driven persuasive communi-
cation. Earlier research by Yoon et al. ( 2006 ) may provide some additional insight 
into these fi ndings. In the Yoon et al. ( 2006 ) study, subjects were imaged with 
fMRI while they evaluated products and people using specifi c adjectives. When 
people were being appraised, increased levels of activation were observed in the 
medial prefrontal cortex (MPFC), but when products were being appraised, acti-
vation was higher in the left inferior prefrontal cortex, which is a known process-
ing site for objects. On the basis of these fi ndings, it seems logical to fi nd that 
political ads (e.g., selling people) and commercial ads (e.g., selling products) 
elicit different types of brain activity. 

 Furthermore, a series of experiments undertaken by Schaefer and Rotte ( 2007a ,  b , 
 2010 ) have explored how characteristics ascribed to brands can infl uence different 
patterns of neurological evaluation as evidenced by fMRI. An initial experiment 
(Schaefer and Rotte  2007a ) exposed participants to familiar (e.g., European) and 
unfamiliar (e.g., non-European) car manufacturer logos traditionally associated with 
either luxury or value. Consistent with the fi ndings of an earlier study using a similar 
paradigm (Schaefer et al.  2006 ), the evaluation of luxury brands was associated with 
activation in the MPFC and precuneus, while value brand appraisal resulted in activa-
tion of the left superior frontal gyrus as well as the anterior cingulate cortex (ACC). 
In a second experiment, Schaefer and Rotte ( 2007b ) used a similar methodology but 
also asked subjects to assess each brand in terms of attractiveness, character as a 
luxury/sports car, character as a brand of “rational choice,” and familiarity. Results 
indicated that brain activity in the striatum was correlated positively with sports and 
luxury characteristics, and negatively with rational choice characteristics. In a third 
experiment (Schaefer and Rotte  2010 ), pictures of pharmaceutical brands were pre-
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sented to participants who then completed a semantic differential task (i.e., partici-
pants rated a brand regarding pairs of adjectives) while brain activity was monitored 
with fMRI. Brands loading high on a “social competence” factor showed increased 
activation in the MPFC while brands yielding high “potency” (i.e., strength) ratings 
showed decreased activation in the superior frontal gyri, which indicates increased 
reliance upon working memory processes. 

 The attractiveness of product packaging has also been shown to affect brain 
activation. Stoll et al. ( 2008 ) measured brain activity using fMRI while partici-
pants made decisions about the attractiveness (unattractiveness) of various con-
sumer good packages. An interesting facet of this study was that the authors chose 
to focus on the  contrast  of attractive to unattractive packages (and vice versa), 
consistent with consumer choices that often refl ect comparisons of multiple prod-
ucts rather than static appraisals of a single product. The authors found that when 
attractive packages were contrasted with unattractive packages, signifi cant brain 
activation differences were observed in the occipital lobe and precuneus, regions 
of the brain associated with the processing of visual stimuli. In contrast, when 
unattractive packages were contrasted with attractive packages, increased activity 
was observed in the insula as well as in specifi c areas of the frontal lobe, regions 
associated with the analysis of aversive stimuli. 

 It is clear that various features of products and brands have a notable effect on 
consumer evaluations. An interesting assumption of this area of research (and 
related areas of consumer neuroscience) is that aspects of products and packaging 
vary to determine appraisal while consumer characteristics remain relatively stable. 
A more holistic approach to studying product/brand appraisal might account for 
aspects of individual appraisers (e.g., demographic and/or dispositional variables) 
that contribute to discernible appraisal differences found among consumers. Deeper 
and broader understanding is bound to emerge as additional aspects of advertising 
are scrutinized using similar methodologies and techniques.  

2.4.4     Product/Brand Preference 

 As mentioned previously, products and brands are often appraised in comparison to 
one another for the ultimate purpose of arriving at evaluative judgments. A third 
research area in neuromarketing directly examines the antecedents of product 
(brand) preference. 

 Distinguishing neural activity (both direct and indirect) in response to preferred 
versus non-preferred brands has been a common approach to this area. For instance, 
an early study of product preference employed eye-movement tracking technology 
to compare “chosen” brands to non-chosen counterparts (Pieters and Warlop  1999 ). 
An interesting feature of this study was that time pressure was manipulated, such 
that subjects were either given 7 or 20 s to inspect alternative brand choices. This 
was done to determine whether eye-movement features (e.g., fi xation, saccades) 
could be used to predict product preference under conditions of time constraint. 
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Eye-fi xation durations were signifi cantly longer for chosen brands, even when con-
trolling for time constraints. 

 In another example using MEG technology to monitor brain activity during a 
simulated “shopping trip,” Braeutigam et al. ( 2004 ) sought to establish a timeline 
of neural responses to product choices. Consistent with the fi ndings from previous 
research (Ambler et al.  2004 ), men seemed to initially (i.e., at 300 ms) activate right 
temporal cortices (e.g., spatial memory) while women showed increased activation 
in left posterior cortices (e.g., category-specifi c knowledge). Beyond 500 ms, both 
genders activated right parietal cortices when opting for previously bought items, 
and left inferior and right orbital cortices when choosing less familiar items. 
Specifi c brand preferences did not signifi cantly differ as a function of gender, 
although the neurological pathways by which these preferences were derived 
appeared to vary, especially early on. 

 Further evidence of distinct neural correlates for product preference has 
emerged from fMRI-based research. Paulus and Frank ( 2003 ) imaged brain 
functionality while having participants complete preference judgment trials 
(i.e., “which do you like better?”), visual discrimination trials (i.e., “which drink 
is in a bottle?”), and additional null trials in an effort to isolate neural function-
ing specifi cally related to preference judgments. Preference judgment trials cor-
responded to increased activation of the medial frontal gyrus as well as 
differential activation of the posterior parietal cortex, anterior cingulate cortex 
(ACC), and left anterior insula. Additional regions of the brain were implicated 
in a study of clothing brand preference by Plassmann et al. ( 2007a ,  b ,  c ). Subjects 
for the study were recruited from one of the four stores and then imaged with 
fMRI while choices pertaining to clothing from that store were compared to 
decisions made about clothing from the other three stores. When clothing from 
the target store (i.e., the store subjects were recruited from) was presented, an 
activation network linking the VMPFC, the striatum, and the anterior cingulate 
cortex (ACC) was observed. Interestingly, clothing from the other three stores 
activated an alternative neural network associated with heightened analysis and 
calculation. Overall, the striatum, an area of the brain connected with reward 
prediction, exhibited the largest activation differences. The value of fi ndings 
emerging from studies such as those conducted by Paulus and Frank ( 2003 ) and 
Plassmann et al. ( 2007b ) is their ability to focus future product preference 
research on specifi c brain functions. Activation in these areas can be studied to 
compare and contrast response to various types of product packaging and adver-
tising, providing increased precision for those seeking to forecast the success of 
one or more approaches. 

 Defi ning the essence of product (brand) preference has also been undertaken using 
fMRI. Plassmann et al. ( 2008 ) empirically tested the notion that brand preference is 
driven by the reduction in ambiguity that occurs as individuals become more familiar 
with a product. Subjects were told to select between preferred and non- preferred 
travel agencies to “book” trips to dangerous (i.e., high ambiguity) or non- dangerous 
(i.e., low ambiguity) travel destinations. Brand information appeared to interact with 
ambiguity information in the VMPFC as well as the anterior cingulate (ACC), regions 
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of the brain that had previously been linked to brand preference (see Plassmann et al. 
 2007b ). When the subject’s favorite brand was among available options, activation 
differences could be seen in areas of the brain associated previously with product 
preference. The same areas showed no signifi cant activation differences when the 
subject’s preferred brand was not an option. 

 Brand preference bias has also been explored with the assistance of neuroimaging 
methodologies. Replicating a classic brand preference marketing study, McClure 
et al. ( 2004 ) used fMRI to compare the neural activation of participants experiencing 
anonymous and brand-cued delivery of Coke and Pepsi products. Anonymous deliv-
ery yielded a consistent neural response (i.e., regardless of brand preference) in the 
VMPFC associated with the participant’s behavioral choice. Brand-cued delivery 
led to biased preference corresponding to activation in the hippocampus, dorsolat-
eral prefrontal cortex, and midbrain. An additional replication of this study by 
Koenigs and Tranel ( 2008 ) employed a participant pool comprised of patients with 
damage to the VMPFC. It was predicted that these patients would not display a pref-
erence bias, even when they were exposed to brand information. The results sup-
ported this hypothesis, suggesting that the VMPFC plays an integral role in the 
formulation of brand preferences. 

 fMRI has yielded numerous insights into aspects of product packaging. In a series of 
four experiments, Reimann et al. ( 2010 ) investigated differences in product preference 
and neural activation corresponding to aesthetic and standardized forms of packaging. 
Reaction times of consumers to aesthetic packages were signifi cantly longer, suggest-
ing more effortful processing. Aesthetically packaged products were chosen more fre-
quently than standard-packaged products, even when the standardized packages 
represented well-known brands. Additionally, higher prices did not deter preference for 
aesthetic alternatives. Activation differences were present in the nucleus accumbens and 
the VMPFC, areas of the brain consistent with the perception of rewarding stimuli. 

 It is important to distinguish research pertaining to elements of product preference 
from product choice. A notable caveat of each of the studies reviewed in this section 
is their use of forced choice. Namely, participants were not afforded the option of 
selecting no alternative, although such an outcome is frequent in real- world settings, 
and can even occur for products that are highly preferred when unfavorable aspects 
(e.g., cost, nonnecessity) are determined to outweigh favorable aspects (e.g., aesthetic 
appeal). The relative importance of each preference aspect likely varies as a function 
of additional features intrinsic to the person (e.g., individual differences) and extrinsic 
to the environment (e.g., options a particular store has in stock).  

2.4.5     Purchase Behavior 

 An area of research receiving less attention, relatively speaking, pertains to fac-
tors contributing to purchase intent and willingness to pay (WTP). We unite these 
constructs within our taxonomy under the “purchase behavior” label because both 
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speak to the willingness of consumers to buy a particular product. For example, 
seeking to establish the neural correlates of WTP, Plassmann et al. ( 2007c ) 
scanned the brains of hungry patients using fMRI as they submitted bids for the 
right to eat a variety of junk foods. Signifi cant activity was observed in the medial 
orbitofrontal cortex (moFC) as well as the dorsolateral prefrontal cortex (dPFC) 
as decisions pertaining to WTP were made. Specifi cally, such decisions refl ect 
some calculation of the maximum amount of resources one is willing to part with 
in order to obtain a desired product. The authors found support for the notion that 
the moFC plays a critical role in contributing salient goal information to the deci-
sion-making process. 

 Kuhnen and Knutson ( 2005 ) also used fMRI to determine whether neural 
activity could be used to predict when consumers make optimal as opposed to 
suboptimal fi nancial decisions. Participants completed the Behavioral Investment 
Allocation Strategy (BIAS) task, where they are prompted to choose between 
investing in one of the two stocks or a bond. Choosing the bond predictably 
resulted in any earnings of $1, while choosing either one of the stocks could 
yield a number of negative (i.e., loss), positive (i.e., gain), or neutral (i.e., zero 
loss or gain) outcomes. Following their choice, the “earnings” or “loss” resulting 
from their choice was displayed along with similar data for the remaining two 
options. Thus, participants were able to compare the consequences of their 
choice with alternative outcomes, enabling them to anticipate future success or 
failure and respond with a conservative (i.e., choose the bond) or risky (i.e., 
choose one of the stocks) approach. Results indicated that activation of the 
nucleus accumbens, a reward center in the brain, preceded risky choices, while 
activation of the anterior insula, an avoidance center of the brain, preceded con-
servative choices. On the basis of these fi ndings, Kuhnen and Knutson ( 2005 ) 
conclude that alternative neural circuits exist to link anticipation of loss or gain 
to different types of subsequent choices. 

 Loss aversion appears to be a critical component of intentions to purchase a 
product. In part to illustrate aspects of reputable fMRI research, Reimann et al. 
( 2011 ) explored the effects of loss aversion on buying and selling behavior using 
activation in the amygdala, an area of the brain associated with the processing of 
negative emotions, as a neural standard for comparison. Participants were asked to 
establish and manipulate selling and buying prices for mp3 songs. Signifi cantly 
stronger activation in the amygdala occurred as consumers considered selling prices 
as opposed to buying prices, consistent with the theory that loss aversion is con-
nected to negative emotional experience. 

 Future research in this area may benefi t from exploring additional theorized 
and established antecedents and consequences of WTP and purchase intent. For 
instance, it is our belief that aspects studied in reference to other areas within our 
taxonomy may be relevant and insightful, including the role of package design 
and framing effects such as a product’s reputation for being a luxury or standard 
item. Unfortunately, neuromarketing research pertaining to this area continues to 
be somewhat sparse and limited both in terms of scope and adapted methodology. 
Furthermore, it is likely that the usage of additional neuroimaging techniques 
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would prove valuable. Brainwave analysis using EEG, for example, could reveal 
intriguing differences in WTP under conditions of necessity (e.g., hunger) and 
non-necessity (e.g., routine shopping). We suggest that this lack of coherence 
does not speak to the limited importance or potential of this area, but rather to the 
need for additional research and development.  

2.4.6     Memory 

 Memory for marketing stimuli has been studied at length using neural imaging 
techniques. In particular, two distinct aspects of memory have been targeted.  Recall  
consists of memory for an advertised product independent of stimuli pertaining to 
the product. In contrast,  recognition  refers to memory for an advertised product that 
is primed when consumers come in contact with the product or associated adver-
tisement materials. Research in this area has largely focused on potential anteced-
ents of product memory with the understanding that advertisements containing 
these important antecedents will successfully prime consumer memory, and by 
extension motivate product purchasing behavior. 

 A more recent neuromarketing example includes Vecchiato et al. ( 2010a ) combining 
the use of GSR, heart rate, heart rate variability, and dense-array (e.g., 64-channel) EEG 
to monitor and compare the differences between remembered and forgotten TV com-
mercials. All of these indicators were measured as subjects observed a 30-min docu-
mentary containing three commercial interruptions. Within a couple of hours, subjects 
were interviewed and asked to recall the commercials they remembered and provide a 
pleasantness rating for each of the commercials they were able to remember. EEG dif-
ferences were observed in theta wave activity, which was higher and localized in the left 
frontal brain area for remembered commercials. Heart rate and heart rate variability 
differences also existed, such that both were higher for remembered and/or pleasant 
commercials than they were for forgotten and/or unpleasant commercials. Meanwhile, 
no GSR differences seemed to differentiate remembered and forgotten advertisements. 

 Beyond messaging elements, celebrity endorsers and spokespersons are also a com-
mon memory-associated test found within neuromarketing research. For instance, 
Klucharev et al. ( 2008 ) sought to measure the impact of celebrity endorsement of a 
product compared to a nonexpert celebrity endorsement in an fMRI experiment. 
Twenty-four female participants viewed photos refl ecting two distinct types of celeb-
rity-product combinations. High-expertise combinations consisted of celebrities that fi t 
the product they were matched with (e.g., Tiger Woods and golf clubs) while low-
expertise combinations did not. Participants were asked to indicate whether or not they 
perceived a link between each celebrity-object pair. One day later, they returned to the 
lab and their memory was measured. Pairs indicative of celebrity expertise elicited acti-
vation in the hippocampus as well as the parahippocampal gyrus, areas of the brain 
associated with memory formation. Furthermore, high-expertise combinations appeared 
to impact attitudes by means of activation in the caudate nucleus, a structure of the brain 
that is believed to be involved in trustful behavior, reward processing, and learning. 
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 Further, the impact of high- versus low-sensation-value advertising was exam-
ined by Langleben et al. ( 2009 ) using fMRI and measures of recognition memory. 
Public service announcements (PSAs) advocating against the usage of tobacco were 
manipulated to refl ect either high or low amounts of “message sensation value.” 
Eighteen regular smokers were shown eight anti tobacco PSAs (independently rated 
for sensation value) as well as eight neutral video clips. Following a 5-min delay, 
the subjects were shown 128 still frames and then asked to indicate whether or not 
they had seen the ad depicted in each frame. Surprisingly, the researchers found that 
frames from low-sensation-value ads were better recognized than frames from high- 
sensation- value ads. Furthermore, whereas low-sensation ads educed greater pre-
frontal/temporal activation, high-sensation ads were connected with greater occipital 
activation. The potential implications of these fi ndings are noteworthy. Namely, 
attention-grabbing ads may actually impede subsequent learning and retention. 

 In summary, research pertaining to recall and recognition of ads is among the earliest 
to utilize the benefi ts of direct and indirect methods of neural assessment. Nevertheless, 
some question remains as to whether or not neural correlates of product memory are 
also predictive of more basic desired marketing outcomes. For instance, do discernible 
differences exist between remembered brands and non- remembered brands at the point 
of sale? It is our belief that the practical value of research exploring various dynamics 
of recall and recognition would be substantially enriched in the process of connecting it 
to both proximal (e.g., purchasing) and distal (e.g., brand loyalty) outcomes.  

2.4.7     Brand Extension 

 The sixth and fi nal dimension of our taxonomy is represented by the neuroscientifi c 
study of a unique distal outcome of advertising.  Brand extension  is defi ned by Ma 
et al. ( 2007 ) as “the use of established brand names to enter new product categories 
or classes” (p. 1031). The benefi ts of associating a well-regarded brand name with 
new and additional products are manifold and well summarized by Stewart et al. 
( 2004 ). In short, successful brand extension is believed to raise the marketability of 
new (i.e., previously unused) products while potentially further reinforcing the 
integrity of existing (i.e., already used) products. Relative to other desired market-
ing outcomes reviewed and organized in this taxonomy, only a small number of 
studies examine aspects of brand extension. Nevertheless, the limited research con-
ducted in this area is exemplary in terms of the scientifi c rigor with which it has 
applied neuroimaging techniques to answering questions of signifi cance to product 
advertisers. Furthermore, we believe that a suffi cient amount of research remains to 
be done within this area of neuromarketing to sustain its viability as an independent 
area of interest. 

 To this point, Qingguo Ma et al. ( 2007 ,  2008 ,  2010 ) have almost exclusively 
accounted for the empirical investigations conducted in this area. Dense-array (64- 
node) EEG has been their technique of choice, with specifi c brainwave amplitudes 
comprising their outcome variable(s). A 2007 study by Ma et al. measured the 
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amplitude of brain wave N270, a signal that indicates neural processing of confl ict-
ing information, as participants observed different combinations of beverage brand 
names (stimulus 1) and product categories (stimulus 2). As neural activity was 
being recorded, participants were asked to indicate the appropriateness of extending 
the brand depicted in stimulus 1 to the category presented in stimulus 2. Low brand- 
extension confl ict was created by combining beverage names with the categories 
“beverage” and “snack,” while high levels of confl ict were induced by pairing bev-
erage names with the categories “clothing” and “household appliance.” Consistent 
with prior research on the properties of N270, higher confl ict (beverage name- 
product category) pairs elicited greater N270 amplitudes than low confl ict pairs. 
These fi ndings suggest that advertising research can utilize EEG and the N270 wave 
to determine when brand extension  is not  occurring. 

 In 2008, the same group of researchers (Ma et al.  2008 ) used a similar 
methodological paradigm to measure differences registered with regard to a second 
brain wave of particular signifi cance to neuroscientists, P300. In contrast to the 
N270 wave, the P300 wave is believed to indicate perceptual similarity. Once again, 
brain activity was measured with dense-array EEG as subjects indicated the suit-
ability of extending a well-known beverage brand to congruent (i.e., beverage-
related) or noncongruent (i.e., non-beverage-related) product categories. Congruent 
brand- name/product-category pairs resulted in signifi cantly higher P300 ampli-
tudes. Thus, like N270, it appears that P300 can be utilized as a neural indicator of 
brand extension. Unlike N270, however, the P300 wave appears to be consistent 
with the  successful  extension of a brand. 

 A more recent study by Ma et al. ( 2010 ) measured N270 amplitude in response 
to brand name/product type pairs, but added an additional element. Prior to view-
ing and responding to these pairs, subjects were shown and asked to rate a picture 
that was either negative or neutral in valence. Ma et al. ( 2010 ) hypothesized that 
brand extension would consistently be rejected when negative emotion was 
induced. Negative emotion was found to have a signifi cant effect on moderate 
brand extension, such that participants were less likely to extend a brand when 
they had been shown a negative as opposed to a neutral picture. However, highly 
similar and dissimilar brand name/product type pairs were not affected by picture 
valence. The authors conclude that this is the case because highly similar/dissimi-
lar brand/product pairs do not require the amount of active processing that moder-
ately similar pairs require. Inasmuch as negative emotion is believed to inhibit 
active processing, the fi ndings of this study make intuitive sense. 

 In summary, scholarly knowledge of brand extension has already been notably 
enriched through the use of neuroimaging techniques. Research in this area is 
needed to distinguish between positive and negative forms of brand extension. In 
particular, it seems that advertisers would want to promote the extension of brands 
that are positively regarded by the consumer while inhibiting the extension of brands 
that have been either neutrally or negatively received. Once the specifi c neural cor-
relates of positive and negative brand extension have been ascertained, further 
research could experiment with interventions intended to facilitate or stem the brand 
extension process.   
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2.5     Conclusion 

 The use of neuroscientifi c research methods can provide marketers with the means 
to better analyze and understand consumer behavior. These technologies and asso-
ciated techniques have helped usher in a new renaissance known as neuromarket-
ing. However, we contend in this chapter that the full potential of neuromarketing 
to meaningfully contribute toward our understanding of consumer behavior has yet 
to be unlocked. Thus, we attempted to accomplish three goals. First, we provided 
a practitioner-oriented explanation of common neuromarketing techniques. 
Second, we updated a contextual framework for neuromarketing research, reclas-
sifying research in terms of targeted marketing outcomes. Third, we have provided 
numerous suggestions for future research designed to help move the discipline 
forward. 

 Although an incredible amount of potential exists for continued exploration and 
refi nement within neuromarketing research, it is our belief that the most intriguing 
possible avenues for future work exist beyond the purview of the areas previously 
identifi ed. Meaning, rather than focusing neuromarketing as primarily a measure-
ment paradigm of research, marketers must begin to embrace neuroscientifi c tech-
niques to confi rm, challenge, and construct marketing theory associated with brain 
activity and the cognitive processing of marketing sensory information. A strong 
theoretical foundation could reaffi rm neuromarketing as a research discipline while 
contributing greater depth for understanding consumer behavior. 

 While neuromarketing continues to receive recognition among academics and 
practitioners, there remains concerns. For instance, a variety of ethical questions 
have been raised in response to the introduction of neuroscientifi c measurement 
techniques associated with commercial for-profi t use. First and foremost among 
them is the issue of personal privacy (Kenning and Linzmajer  2011 ). Uninformed 
participants are apt to fear exploitation of their thoughts and feelings and/or viola-
tion of their personal autonomy (Murphy et al.  2008 ; Wilson et al.  2008 ). Early 
media attention on neuromarketing is at least in part responsible for this suspicion, 
propagating fear that people possess a neurological “buy button” that marketers can 
willfully manipulate without consumer consent to achieve desired gains (e.g., 
Blakeslee  2004 ). Walter et al. ( 2005 ) note that many if not all of the ethical issues 
associated with neuromarketing could be easily posed to any form of marketing 
research. Nevertheless, the need for a guiding code of ethics is clear. Murphy et al. 
( 2008 ) provide a helpful ethical framework for consumer neuroscience, suggesting 
provisions that address full disclosure of goals, risks, and benefi ts as well as the 
protection of research participants and potentially vulnerable “niche populations.” 
Substantial assistance in developing ethical provisions can be found by consulting 
neuroscience and neuroethics literature, which refl ects attempts on the part of other 
disciplines to identify and attend to similar issues. These concerns underscore the 
importance of approaching neuromarketing with careful and deliberate scrutiny and 
the continued need for research to be conducted openly and made readily available 
for the public.     
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