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MARKETING | REVIEW ARTICLE

Neuromarketing research in the last five years: a 
bibliometric analysis
Ahmed H. Alsharif1, Nor Zafir Md Salleh1, Rohaizat Baharun1 and Alharthi Rami Hashem E1,2*

Abstract:  Neuromarketing (NM) is an application of neuroimaging and physiological 
tools to record the neural correlates of consumers’ behaviour (e.g., decision-making, 
emotion, attention, and memory) toward marketing stimuli such as brands and 
advertisements. This study aims to present the current tools employed in the 
empirical research in the last five years. In this article, we have followed the 
Preferred Reporting Items for Systematic Review and Meta-analyses (PRISMA) fra-
mework and a bibliometric analysis to select empirical and review papers that used 
NM tools in the last five years. We have extracted and analysed twenty-four docu-
ments from the Scopus database to answer our study questions. We found that 
electroencephalography (EEG) is the most popular neuroimaging tool in neuromar-
keting research, wherein has been used almost thirteen times. Followed by eye- 
tracking (ET) and galvanic skin response (GSR) as the most physiological tools, 
wherein have been applied almost four times for each tool. We hope that this study 
provides valuable insights into the common NM tools used in marketing research.

Subjects: Marketing; Marketing Research; Consumer Behaviour  
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1. Introduction
Techniques and methodologies are highly important in the hyper-competitive environment, this 
has prompted companies to seek new effective methods to better understanding and predicting 
consumer behaviour. Thus, scholars have investigated how marketing research can benefit from 
these techniques to develop marketing practices and advertising research. Wherein, the fMRI 
investigation showed that most of the consumers’ behaviour and decision-making are made 
beyond awareness that highly contributed to the purchase decisions (Agarwal & Dutta, 2015; 
Alsharif, Salleh, Baharun, & Effandi, 2021; Brierley, 2017). That study was a threshold for a new 
approach of studying consumer behaviour by using neuroscience technology in business research, 
which has called “neuromarketing”. NM is located on the borderline between marketing, neu-
roscience, and psychology (Alsharif et al., 2021a; Alvino et al., 2020).

Traditional research methods were largely used self-report (e.g., surveys, focus groups) to study 
the responses of consumers (e.g., decision-making) toward marketing stimuli such as advertise-
ments and brands (J. Harris et al., 2018). Self-report relies on the consciousness of the consumer 
behaviour and overlooks the unconscious; thereby, mismatching between what consumer says 
and does. Therefore, traditional research methods provide inaccurate and unreliable information 
about consumer’s behaviour (Alsharif et al., 2021b; Alsharif, Salleh, Baharun, & Effandi, 2021), 
which has led to infer that most products and ads have failed in the first year (Jordao et al., 2017; 
Vecchiato et al., 2015). Accordingly, the majority of consumer’s behaviour (e.g., decision-making, 
perception) occurs unconsciously, which is not possible for predicting by traditional research 
methods (Alsharif, Salleh, Baharun, Hashem, et al., 2021; Alsharif, Salleh, Baharun, & Effandi, 
2021).

According to Ramsoy (Ramsoy, 2015), NM tools have been divided into four categories: (i) 
neuroimaging tools such as functional magnetic resonance imaging (fMRI), positron emission 
tomography (PET), electroencephalography (EEG), magnetoencephalography (MEG), steady-state 
topography (SST), functional near-infrared spectroscopy (fNIRS), and single photon emission tomo-
graphy (SPET); (ii) Physiological techniques such as the electrocardiogram (ECG), eye-tracking (ET), 
electromyography (EMG), galvanic skin response (GSR) (Isabella et al., 2015); (iii) Self-report such as 
questionnaires, interviews, and fouc groups; (iv) behavioural measurement such as implicit asso-
ciation test (IAT). For instance, physiological tools can record the physiological functions of con-
sumers (e.g., breathing, heartbeat, pupil dilation, saccade, fixation, eye movements, sweating, and 
facial muscle movements) during exposure to advertisements (Hamelin et al., 2017). Meanwhile, 
neuroimaging tools enable to record of the dimensions of emotion, attention, and memory toward 
ads (Alsharif, Salleh, Baharun, Hashem, et al., 2021; Cherubino et al., 2019). According to the 
literature, EEG and fMRI are the most popular neuroimaging tools in NM research (Alsharif, Salleh, 
Baharun, Hashem, et al., 2021; Alsharif, Salleh, Baharun, & Safaei, 2020), meanwhile, ET is the most 
popular physiological tool.

The main goal of NM is a better understanding of the neural correlates of emotion, attention, 
memory, and decision-making in advertising campaigns (Alsharif, Salleh, Baharun, Hashem E et al., 
2021; Alvino, 2019).

Therefore, NM has enormously received attention from an academic and industrial environment 
to employ these tools in consumer research to study concealed consumer reactions such as 
emotional and cognitive responses toward marketing stimuli (Hamelin et al., 2017). From an 
academic perspective, the publications number of NM has been remarkably increased since the 
last decade (Alsharif, Salleh, & Baharun, 2020). From an industrial perspective, the number of NM 
companies (e.g., Millward, Emsense) has been increased (Rawnaque et al., 2020). Consequently, 
NM research has attracted companies and scholars to use NM tools in their research to overcome 
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the limitations/restrictions of the orthodox methods and solving the marketing issues (Alsharif, 
Salleh, Baharun, & Safaei, 2020; Morin, 2011; Sebastian, 2014). Consequently, the contribution of 
neuroscientific methods became significant to enrich research about consumer behaviour in a new 
millennium of marketing that led several authors to speak about the benefits of NM (Lee et al., 
2017; Ramsoy, 2015; Songsamoe et al., 2019).

Several studies provide an overview of the most popular NM techniques which can be used in 
marketing research, for example, fMRI. However, there is a lack of investigation in NM studies that 
were employed physiological and neuroimaging techniques in the last five years to guide scholars 
and practitioners. Hence, the current study presents the current trend of NM research and the most 
NM tools (e.g., physiological and neurophysiological) used in marketing research in the last five 
years. We reviewed the literature to address the following research questions: 

RQ1: What are the most-cited articles in the neuromarketing domain between 2004 and 2019?

RQ2: What are the most productive countries and authors in the neuromarketing domain between 
2004 and 2019?

RQ3: What are the studies that employed neuromarketing tools in the last five years?

Answering these questions will give us a comprehensive knowledge of the current tools and 
studies employed in empirical NM research. To this end, this study seeks to combine as many 
directions as possible, besides, common research subjects are investigated deeply based on sub- 
domains to accomplish a precise, concrete, and concise conclusion. The key contributions of the 
current study are summarized as follow.

● The first study has reviewed, analysed, and discussed the latest studies that used neuromar-
keting tools in empirical research between 2015 and 2019.

● The first bibliometric analysis that shed light on the most trend global contributions in the 
neuromarketing field from 2004 to 2019.

In this vein, this study paper provides the methodology and data collection techniques in section 2. 
Section 3, presents the analysis of bibliometric, the studies used physiological and neurophysiological 
tools used in marketing research. Sections 4 and 5 present the discussion and conclusion of the study.

2. Methods
To answer the RQ1, RQ2, bibliometric analysis has been used in the current study to understand 
the global trends in NM, a bibliometric analysis provides the global trends such as the most 
productive journals, authors, countries and academics/institutions, and the most-cited articles in 
relevant topics based on the outputs of the publication from 2004 to 2019. To answer the RQ3, we 
have followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 
framework recommended by Moher, et al. (Moher et al., 2015) to select empirical articles that used 
neurophysiological and physiological tools in marketing research in the last five years. The current 
study is characterized by extracting articles from the Scopus database relevant to our study. 
However, we also followed instructions recommended by Block and Fisch (Block & Fisch, 2020) 
to present an impactful bibliometric analysis and assess the structure of a particular research area. 
This process will help us to better understand the advancement of the NM field. We first have used 
the following query “neuromarketing” to select relevant articles from the Scopus database. Figure 
1 shows the accumulative and annual publications in the NM domain from 2004 to 2019. We found 
479 publications based on abstract, title, and keywords.
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As depicted in Figure 2, we followed the PRISMA framework, which includes four stages: (i) 
identification as recording identified through database searching, (ii) screening the record docu-
ments, (iii) eligibility documents, and (iv) selecting studies, as follows:

● Empirical articles published between 2015 and 2019 were included.
● We excluded any other documents (e.g., conference papers, reviews) were excluded.
● We excluded any publications in the non-English language.

Figure 1. The number of publi-
cations in the neuromarketing 
research.

Figure 2. PRISMA Flow chart.
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A total of thirty-four documents were extracted and after reviewed documents one by one, ten 
documents were excluded; therefore, a total of twenty-four documents were selected for this 
study based on the article questions. According to literature, the first article in NM was carried out 
in 2003 and published in 2004 by McClure, et al. (McClure et al., 2004). In addition, we have 
classified the selected documents based on the tool that used in the study, which includes three 
categories as tabulated in Table 1.

Table 1. Classification of neuromarketing tools in selected articles
Category Device Author’s name
Neuroimaging fMRI Jung, et al. (Jung et al., 2018), 

Chen, et al. (Y. P. Chen et al., 2015), 
Cascio, et al. (Cascio et al., 2015), 
Chen and Morris (Chen & Morris, 
2016), Venkatraman, et al. 
(Venkatraman et al., 2015)

EEG Chew, et al. (Chew et al., 2016), 
Goto, et al. (Goto et al., 2019), 
Yang, et al. (Yang et al., 2018), 
Harris, et al. (J. M. Harris et al., 
2019), Cartocci, et al. (Cartocci 
et al., 2017), Ramsoy, et al. 
(Ramsoy et al., 2018), Yang and 
Kim (Yang & Kim, 2019), Goto, 
et al. (Goto et al., 2017), Wei et al. 
(Wei et al., 2018), Wang, et al. 
(Wang et al., 2018), Ma, et al. (Ma 
et al., 2019), Venkatraman, et al. 
(Venkatraman et al., 2015)

ERP Ma, et al. (Ma et al., 2018), Goto, 
et al. (Goto et al., 2019), Yang, 
et al. (Yang et al., 2018), Yang and 
Kim (Yang & Kim, 2019), Goto, 
et al. (Goto et al., 2017), Wang, 
et al. (Wang et al., 2018), Ma, et al. 
(Ma et al., 2019)

Behavioural IAT Grigaliūnaitė and Pilelienė 
(Grigaliūnaitė & Pilelienė, 2017), 
Pilelienė and Grigaliūnaitė 
(Pilelienė & Grigaliūnaitė, 2017), 
Venkatraman, et al. (Venkatraman 
et al., 2015)

Self-report Venkatraman, et al. (Venkatraman 
et al., 2015)

Physiological ECG Cartocci, et al. (Cartocci et al., 
2017), Halkin (Halkin, 2018)

GSR Andrii, et al. (Andrii et al., 2019), 
Cartocci, et al. (Cartocci et al., 
2017), Halkin (Halkin, 2018), 
Venkatraman, et al. (Venkatraman 
et al., 2015)

Face Reader Lewinski (Lewinski, 2015)

ET Grigaliunaite and Pileliene 
(Grigaliunaite & Pileliene, 2016), 
Oliveira and Giraldi (Oliveira & 
Giraldi, 2019), Pilelienė and 
Grigaliūnaitė (Pilelienė & 
Grigaliūnaitė, 2017), Venkatraman, 
et al. (Venkatraman et al., 2015)

fMRI. Functional magnetic resonance imaging; EEG. Electroencephalography; ERP. Event-related potential; Hr. Heart 
rate; GSR. Galvanic skin response; ET. Eye tracking, IAT. Implicit Association Test; EMG. Electromyography. 
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Hence, this review includes empirical articles that used physiological and neurophysiological 
tools to investigate the consumers’ reactions toward marketing stimuli (e.g., advertising, branding, 
product) within a marketing context. We will read, analyse, and summarized these articles in Table 
8 to accomplish the purpose of this review paper.

3. Result

3.1. Bibliometric analysis

3.1.1. Leading countries and academic institutions 
We have reviewed and analyzed the twenty-four documents from the Scopus database, as tabulated 
in Table 2. Table 2 demonstrates that almost 50% of the total papers were published by the USA, 
Spain, Italy, UK, Germany, which lead to infer that these countries are key players in the improvement 
of NM research. As we can observe from Table 1, the USA is the top producing country in the NM field 
with almost seventy-seven papers, four of these papers published by Emory University. Spain is 
considered the second most productive country with forty-eight papers. Followed by Italy, UK, 
Germany with thirty-eight, thirty-three, thirty papers, respectively. China and Japan were placed in 
the 6th, 7th, and 8th position in the list of the ten most productive countries with twenty-six, twenty- 
one, and twenty-one papers, consecutively. Finally, countries that published less than twenty papers 
such as Malaysia and Turkey with nineteen and seventeen papers.

Although Italy is in the third position among the most ten productive countries around the 
world, its Universita Degli Studi di Roma La Sapienza is considered as the most productive 
academic institution among other countries institutions with twenty-four papers. Followed by 
Bucharest University of Economic Studies with twelve papers, then Zhejiang University in China 
with nine papers. Seven and six papers were published by Universidade da Coruña and the 
University of Oxford. Emory University, Zeppelin University, Toyama Prefectural University, 
University Sains Malaysia were contributed with four articles for each one. Finally, Galatasaray 
Üniversitesi has published three papers.

3.1.2. Leading authors 
We have found that the ten most productive authors in the NM topic were affiliated with three 
countries (e.g., Italy, UK, and China) as shown in Table 3. The total number of publications by these 
authors was 107 documents. In addition, the four most productive authors in the list are Babiloni, 

Table 2. The 10 most productive countries and academic institutions in neuromarketing
Country TP The most productive 

institution
TPi

USA 77 Emory University 4

Spain 48 Universidade da Coruña 7

Italy 38 Università degli Studi di 
Roma La Sapienza

24

UK 33 University of Oxford 6

Germany 30 Zeppelin University 4

China 26 Zhejiang University 9

Japan 21 Toyama Prefectural 
University

4

Romania 21 Bucharest University of 
Economic Studies

12

Malaysia 19 Universiti Sains Malaysia 4

Turkey 17 Galatasaray Üniversitesi 3

TP; total publications; TPi; total publication by institutions 
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F., Vecchiato, G., Cherubino, P., and Astolfi, L. from Italy with a total of 22, 17, 10, and 9 documents, 
508, 383, 147, and 297 citations, respectively. Lee, N. from the UK, is the most fifth productive 
author with a total of 9 documents since 2007, 473 citations, and seven h-index. Interestingly, 
Toppi, J. is the least productive author within the top ten list, with 226 citations and eight h-index.

3.1.3. Journal outcomes 
The findings indicate that seven publisher agencies owned the top ten most productive journals, as 
tabulated in Table 4. Springer Nature has published three documents of them. Followed by 
Frontiers Media S.A which published two documents. The rest were published by APA, Cogent 
OA, Elsevier, Emerald, and the Advertising Research Foundation. Moreover, the most productive 
journal was Advances In Intelligent System and Computing with 9 documents. Frontier in 
Neuroscience has published eight documents with 128 citations. Journal Of Economic 
Psychology has published the most cited document among the top ten list with 250 citations, 
while Communications In Computer And Information Science journal was published the least cited 
document with 6 citations. The answer to the RQ1, the most-cited journal is the Journal Of 

Table 3. The ten most productive authors in neuromarketing topic
Author’s 
name

Year of 1st 

publication
TP TC H-index Affiliation Country

Babiloni, F. 2008 22 508 10 Università 
degli Studi di 
Roma La 
Sapienza

Italy

Vecchiato, G. 2010 17 383 8 Consiglio 
Nazionale 
delle 
Ricerche

Italy

Cherubino, P. 2011 10 147 6 Università 
degli Studi di 
Roma La 
Sapienza

Italy

Astolfi, L. 2008 9 297 6 Università 
degli Studi di 
Roma La 
Sapienza

Italy

Lee, N. 2007 9 473 7 Warwick 
Business 
School

UK

Cincotti, F. 2008 8 283 5 Università 
degli Studi di 
Roma La 
Sapienza

Italy

Ma, Q. 2007 8 145 6 Ningbo 
University

China

Maglione, A. 
G.

2011 8 152 5 Università 
degli Studi di 
Roma La 
Sapienza

Italy

Mattia, D. 2008 8 283 5 IRCCS 
Fondazione 
Santa Lucia,

Italy

Toppi, J. 2010 8 226 5 Università 
degli Studi di 
Roma La 
Sapienza

Italy

TP; total publications; TC; total citations 
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Economic Psychology with 250 total citations. Meanwhile, the most-cited article is Analysis of 
Neurophysiological Reactions to Advertising Stimuli by Means of EEG and Galvanic Skin Response 
Measures with 109 citations.

3.1.4. Keywords analysis 
The keywords analysis is an insightful quantitative device to investigate specific subjects in 
marketing according to the presumption that keywords provide a coherent explanation to the 
content of the documents which has been used a lot recently (Alsharif, Salleh, Baharun, 
Hashem, et al., 2021; Wang & Chai, 2018). Bibliometrics is following four analysis methods such 
as co-word association, co-word cluster, co-word frequency, and burst word monitoring. 
Importantly, co-word analysis by examining the co-occurrence keywords. Wherein the connection 
between two keywords is presented by a numerical value which shows the relationship between 
both of them, and the higher this value, the link strength (Goyal & Kumar, 2021; Ravikumar et al., 
2015; Saha et al., 2020). The link strength between two keywords represents the number of times 
where these keywords occurred manifested in the same article. The total number of these links 
refers to the total number of these two keywords that occur together. In VOSviewer, five were set 
as the minimum occurrences of a keyword to be presented, which means that keywords will 
appear on the bibliometric map one-two keywords occur together in a document more than five 
times.

The author keywords co-occurrence analysis carried out in this study involved 1073 keywords 
from 479 articles in 311 journals. However, a large number of these keywords have been used 
once. About 1073 keywords were used once, 220 keywords were used twice, and 101 keywords 
were used triple. The number of total keywords decreased to 1000 by re-labelling them. The 
keywords were inserted in VOSviewer to map the literature with a minimum of five occurrences, 
and only 43 keywords met the thesaurus, as depicted in Figure 3. Scholars usually employ co- 
occurrence analysis as it is an effective method to address the research trends on a particular topic 
by exploring existing documents (Alsharif, Salleh, & Baharun, 2020; Khudzari et al., 2018), including 
the marketing field (Wang & Chai, 2018).

Table 5 illustrated the summary of the most occurrences from the selected keyword search. in 
the Scopus database and the total link strength of the linked keywords to the keyword search. In 
addition, it was expected to have a strong association with devices aspect such as “EEG” which 

Figure 3. The scientometrics 
map of author keywords co- 
occurrence (minimum of five 
occurrences). Using the follow-
ing URL to open this map in 
VOSviewer URL: http://bit.ly/ 
2M8B8rW.
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is second most topics examined concerning NM (46 occurrences, 97 total link strength). Further, 
neuroscience and consumer neuroscience were observed to be highly associated with NM with 39 
occurrences, 97 total link strength, and 31 occurrences, 86 total link strength, respectively. The 
fMRI device is also had a strong association with NM (25 occurrences, 60 total link strength).

3.1.5. Leading citations 
We used citation analysis to identify the most popular articles within the NM environment. It has 
been suggested that citation analysis counts the number of times other articles cite a particular 
article to identify the popularity and impact of the article in the scientific field (Baker et al., 2020). 
Based on the “total times cited count” provided by the Scopus database, we have analyzed the 
citation of 479 documents. The findings indicate that the documents that have more than 200 
citations were published by three different publishers such as Nature Review Neuroscience, 
Elsevier, and Wiley in five different journals, as tabulated in Table 6. The most cited document 
was published by Ariely, Dan in 2010, with 388 citations. While the least cited document in the list 
was published in 2012 by Falk, with 151 citations.

3.1.6. Co-citation network analysis and data clustering 
To address the intellectual development of the scope, it has adopted the co-citation network 
analysis. Consequently, several clusters were identified to conduct the content analysis. To 
study the structure of the subject “neuromarketing”, we use the VOSviewer program to 
analyze the co-citation network. The initial findings result is 19 documents with at least 80 
citations. To visualize the map of the co-citation, VOSviewer formed a random cluster map 
that was too complex to understand. Therefore, we identify the ten top documents based on 
recommended methodology by Kumar and Ranjani (Kumar & Ranjani, 2018), who identified 
the leading 10 papers from each cluster. In addition, we used the weighted citation count 
provided by VOSviewer to ensure a high-quality analysis of documents. As shown in Figure 4, 
the analysis results in four clusters with a high correlation between them. Among the four 
clusters, the red group is the largest that is led by Morin, C., (2011). Followed by the green 
cluster with Ariely, D. and Berns, G.S., (2010) as the most dominant study and the most cited 
author in NM literature. The 3rd blue cluster with Reimann et al., (2010). Finally, the yellow 
cluster is dominated by Nick, lee et al. (2017). It should be noted that despite that the fact 
that these clusters address different aspects of NM, they are highly interrelated and comple-
ment each other.

Table 5. Top keywords by the frequency of their occurrence
Keyword Occurrence/ Frequency Total link strength
Neuromarketing 274 413

EEG 46 97

Neuroscience 39 97

Consumer neuroscience 31 86

Marketing 21 67

Neuroeconomics 30 64

Advertising 23 63

fMRI 25 60

Emotion 25 59

Attention 18 53

Consumer behaviour 16 45

Alsharif et al., Cogent Business & Management (2021), 8: 1978620                                                                                                                                   
https://doi.org/10.1080/23311975.2021.1978620                                                                                                                                                       

Page 11 of 26



Ta
bl

e 
6.

 T
op

 te
n 

ar
tic

le
s 

on
 S

co
pu

s 
da

ta
ba

se
 o

rd
er

ed
 b

y 
ci

ta
tio

n 
sc

or
e 

(m
in

im
um

 o
f 1

50
 c

ita
tio

ns
). 

U
si

ng
 th

e 
fo

llo
w

in
g 

U
RL

 to
 o

pe
n 

th
e 

m
ap

 in
 V

O
Sv

ie
w

er
 U

RL
: h

tt
p:

// 
bi

t.l
y/

2P
3Y

Ar
H

Au
th

or
s/

Ye
ar

Ti
tle

Jo
ur

na
l

Pu
bl

is
he

r
TC

 2
01

9
Ar

ie
ly

 a
nd

 B
er

ns
 (

Ar
ie

ly
 &

 B
er

ns
, 

20
10

)
N

eu
ro

m
ar

ke
tin

g:
 T

he
 h

op
e 

an
d 

hy
pe

 o
f 

ne
ur

oi
m

ag
in

g 
in

 b
us

in
es

s
N

at
ur

e 
Re

vi
ew

s 
N

eu
ro

sc
ie

nc
e

N
at

ur
e 

Re
vi

ew
s 

N
eu

ro
sc

ie
nc

e
38

8

Lo
pe

s,
 e

t 
al

. (
Lo

pe
s 

e 
al

., 
20

15
)

Fa
ci

al
 e

xp
re

ss
io

n 
re

co
gn

iti
on

 w
ith

 
Co

nv
ol

ut
io

na
l N

eu
ra

l N
et

w
or

ks
: 

Co
pi

ng
 w

ith
 f

ew
 d

at
a 

an
d 

th
e 

tr
ai

ni
ng

 s
am

pl
e 

or
de

r

Pa
tt

er
n 

Re
co

gn
iti

on
El

se
vi

er
32

0

Le
e,

 e
t 

al
. (

Le
e 

et
 a

l.,
 2

00
7)

W
ha

t 
is

 n
eu

ro
m

ar
ke

tin
g?

 
A 

di
sc

us
si

on
 a

nd
 a

ge
nd

a 
fo

r 
fu

tu
re

 
re

se
ar

ch

In
te

rn
at

io
na

l J
ou

rn
al

 o
f 

Ps
yc

ho
ph

ys
io

lo
gy

El
se

vi
er

31
6

Kh
us

ha
ba

, e
t 

al
. (

Kh
us

ha
ba

 e
t 

al
., 

20
13

)
Co

ns
um

er
 n

eu
ro

sc
ie

nc
e:

 A
ss

es
si

ng
 

th
e 

br
ai

n 
re

sp
on

se
 t

o 
m

ar
ke

tin
g 

st
im

ul
i u

si
ng

 e
le

ct
ro

en
ce

ph
al

og
ra

m
 

(E
EG

) 
an

d 
ey

e 
tr

ac
ki

ng

Ex
pe

rt
 S

ys
te

m
s 

w
ith

 A
pp

lic
at

io
ns

El
se

vi
er

21
1

Re
im

an
n,

 e
t 

al
. (

Re
im

an
n 

et
 a

l.,
 

20
10

)
Ae

st
he

tic
 p

ac
ka

ge
 d

es
ig

n:
 

A 
be

ha
vi

or
al

, n
eu

ra
l, 

an
d 

ps
yc

ho
lo

gi
ca

l i
nv

es
tig

at
io

n

Jo
ur

na
l o

f 
Co

ns
um

er
 P

sy
ch

ol
og

y
W

ile
y 

O
nl

in
e 

Li
br

ar
y

20
2

Pl
as

sm
an

n,
 e

t 
al

. (
Pl

as
sm

an
n 

et
 a

l.,
 

20
12

)
Br

an
di

ng
 t

he
 b

ra
in

: A
 c

rit
ic

al
 r

ev
ie

w
 

an
d 

ou
tlo

ok
Jo

ur
na

l o
f 

Co
ns

um
er

 P
sy

ch
ol

og
y

W
ile

y 
O

nl
in

e 
Li

br
ar

y
18

0

M
or

in
 (

M
or

in
, 2

01
1)

N
eu

ro
m

ar
ke

tin
g:

 T
he

 N
ew

 S
ci

en
ce

 
of

 C
on

su
m

er
 B

eh
av

io
r

So
ci

et
y

Sp
rin

ge
r

15
8

Di
m

ok
a,

 e
t 

al
. (

Di
m

ok
a 

et
 a

l.,
 2

01
1)

N
eu

ro
IS

: T
he

 p
ot

en
tia

l o
f 

co
gn

iti
ve

 
ne

ur
os

ci
en

ce
 f

or
 in

fo
rm

at
io

n 
sy

st
em

s 
re

se
ar

ch

In
fo

rm
at

io
n 

Sy
st

em
s 

Re
se

ar
ch

In
fo

rm
s 

Pu
bs

 O
nl

in
e

15
7

Be
rt

ho
ud

 (
Be

rt
ho

ud
, 2

01
2)

Th
e 

ne
ur

ob
io

lo
gy

 o
f 

fo
od

 in
ta

ke
 in

 
an

 o
be

so
ge

ni
c 

en
vi

ro
nm

en
t

Pr
oc

ee
di

ng
s 

of
 th

e 
N

ut
rit

io
n 

So
ci

et
y

Ca
m

br
id

ge
 U

ni
ve

rs
ity

 P
re

ss
15

5

Fa
lk

, e
t 

al
. (

Fa
lk

 e
t 

al
., 

20
12

)
Fr

om
 N

eu
ra

l R
es

po
ns

es
 t

o 
Po

pu
la

tio
n 

Be
ha

vi
or

: N
eu

ra
l F

oc
us

 
Gr

ou
p 

Pr
ed

ic
ts

 P
op

ul
at

io
n-

Le
ve

l 
M

ed
ia

 E
ff

ec
ts

Ps
yc

ho
lo

gi
ca

l S
ci

en
ce

SA
GE

15
1

Alsharif et al., Cogent Business & Management (2021), 8: 1978620                                                                                                                                   
https://doi.org/10.1080/23311975.2021.1978620

Page 12 of 26

http://bit.ly/2P3YArH
http://bit.ly/2P3YArH


4. Discussion
This review provides an overview of the studies that employed NM tools in empirical research between 
2015 and 2019 to answer research questions (RQ.1, RQ.2, and RQ.3). In addition, it has been used 
bibliometric analysis to answer RQ.1 and RQ.2 and know the global trends in NM topics based on the 
outputs of the Scopus database publications from 2004 to 2019. The study revealed that there is a clear 
interest in NM tools by both academia and industrial environments, which included four main categories: 
(i) neuroimaging tools, (ii) physiological tools, (iii) self-report tools, and (iv) behavioural measurements 
tools. According to the literature, there are concerns about the operational restrictions and the imple-
mentation cost of neuroscience tools (fMRI), besides, ethical issues such as invasive of consumer’s 
privacy and confidentiality, and autonomy to evaluate consumer’s perceptions, preferences and deci-
sion-making and the difference between initial estimates and future estimates for neuroscience tools.

We have found that the most generally co-occurring keywords were EEG, fMRI, ERP, and ET, 
besides, were the closest words from NM as shown in Figure 3. We have reviewed and analyzed 
the selected articles and we found that the EEG is the most neurophysiological tool that used in 
articles (approximately thirteen times), followed by the ERP used almost seven times, then the fMRI 
applied nearly five times. The GSR and ET are the most physiological tools that were used in NM 
research (almost 4 times for each tool).

The highest number of publications was seven articles in 2018, the total number of citations was 51 
times. Additionally, most of the productive countries based on selected articles were China, Malaysia, 
South Korea, Lithuania, Germany, Brazil, UK, Ukraine, Japan, and Denmark. Based on the authors, 
among the top 15 authors, South Korea and Malaysia with 3 authors for each country. Lithuania, China, 
Ukraine with 2 authors per country, and Japan, Germany, and Italy with one author for each country. 
Chew, et al. (Chew et al., 2016) had the most cited article, with 26 citations. This research has provided 
an overview of the empirical articles that used NM tools in the last five years.
4.1. Selected article analysis
After identifying and evaluating the papers published on the Scopus database. We found twenty 
eligible articles for this study. Figure 4 shows the network of collaboration between the twelve 
productive countries in the NM field.

Table 7 shows that the cluster of countries which were produced empirical articles in the last five 
years. We can observe that Malaysia and Germany countries have the largest total link strength, 
followed by Brazil with 302 total link strength. While Ukraine has the lowest total link strength with 
only two links. For avg. norm. citations, Italy has the highest avg. norma. citations with 3.43, followed by 
USA and Denmark with 2.33 avg. norm. citations for each country. At lowest avg. norm. Citations were 
given to Brazil. Table 8 shows the analysis and summary of the selected articles for this review study.

Figure 4. Map of documents 
citations 19 articles (minimum of 
80 citations). Using the following 
URL to open this map in 
VOSviewer URL: http://bit.ly/ 
2ZAgVOX.
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5. Implication of the research findings for theory and practice
Theoretically, the current findings can be divided into three folds, as follow: Firstly, physiologi-
cal tools such as ET, GSR, EMG, and ECG can provide beneficial insights about the physiological 
correlate of consumer behaviour, while neuroimaging tools such as fMRI and EEG enables to 
capture the neural correlates of emotion processes(e.g., pleasure, motivations, and arousal), 
cognitive processes (e.g., attention, recall, recognition, and memory) toward marketing stimuli 
such as advertisements and brands. Secondly, marketers and advertisers will be able to identify 
the attractiveness and aversion aspects in advertising campaigns before using them in the real 
world; therefore, recognize the aspects that cause aversion attitude toward advertising and fix 
them, additionally, reinforce the strengths aspects that drive the consumer to pleasure and 
making decisions. Third, the majority of the studies focused on detecting the impact of 
advertising campaigns on consumers’ behaviour; therefore, the ability to predict consumer 
behaviour. In addition, there are some studies focused on spokesperson’s gender, ads appeal, 
warm colour temperature and cool colour temperature, celebrity face, social initiatives (i.e., 
anti-smoking), and public health in advertising campaigns. Therefore, these three folds 
together can explain the neural and physiological correlates of motivation, reward, and percep-
tion processes of interest for advertising. An application of this research might offer measur-
able explanations of how advertising works in consumers’ minds which is reflected in the bodily 
responses of consumers, thereby, creating attractive advertising in several domains such as 
political, social and business.
6. Conclusion and future work
NM plays a vital role whether in social advertisements or commercial advertisements. This study 
was conducted to concentrate on studies that employed the NM tools in practical research from 
2015 to 2019, wherein authors found that the EEG is more common in experiments in the NM field 
because it has excellent temporal accuracy and less cost. It also used a bibliometric analysis to 
understand the global research trends in the NM field based on the outputs of academic publica-
tions such as the most-cited article and journal. Along with a literature review to evaluate and 
analyze the previous studies that employed NM tools in empirical research such as neuroimaging, 
physiological, and behavioural tools. It was analyzed 24 empirical articles from the Scopus data-
base and it was noticed that NM research has increased globally since 2004. The authors identified, 
reviewed, and analyzed the relevant articles to know how these studies used the most common 
words. Then these studies were summarized and their major contribution and findings were 
detailed in Table 8.

Table 7. Clusters of countries that produced the empirical article in the last five years
Category Country Links Total Link 

Strength
Avg. norm. 
citations

Cluster 1 UK 9 296 1.79

Italy 10 31 1.93

Australia 10 23 3.43

Ukraine 2 2 1.20

South Korea 3 13 0.46

China 11 128 0.65

Cluster 2 Brazil 10 302 0.43

Japan 9 293 0.86

Malaysia 9 478 1.47

Germany 9 478 1.39

Cluster 3 USA 9 126 2.33

Denmark 9 126 2.33
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Nevertheless, this study can be useful for future research trends as it gives previous studies 
of the research subject/problem. The authors would recommend that future research on NM 
has to use the fMRI tool to evaluate and predict the purchase processes and decision-making 
by determining the activity regions in the consumer’s brain; thereby, predicting the success or 
failure of the product or advertisements before put it in the real environment due to that it has 
an excellent spatial resolution, besides, can record the distal regions in the brain accurately 
unlike EEG. In addition, we suggest that scholars should focus on the contributions of NM 
research in other domains such as social sciences, politics.

7. Limitations of the study
We tried to minimize the shortcoming in methodology, this study comes with a limitation that 
offers opportunities for future research. We focus on extracting the publications from the Scopus 
database that were published in the last five years. In addition, we extracted empirical papers that 
were published in the English language and employed NM tools and overlooked the books, chapter 
books, proceeding books, notes, reviews, conferences and the non-English language publications, 
thereby the current study is not fully bias-free.

Acknowledgements
The authors would like to thank Universiti Teknologi 
Malaysia (UTM), Azman Hashim International Business 
School (AHIBS) and Taif University, Ranyah University 
College, Department of Financial and Administrative 
Sciences for supporting this study.

Funding
The authors received no direct funding for this research.

Author details
Ahmed H. Alsharif1 

Nor Zafir Md Salleh1 

Rohaizat Baharun1 

Alharthi Rami Hashem E12 

E-mail: ramihasheme@graduate.utm.my 
1 Azman Hashim International Business School (AHIBS), 

Universiti Teknologi Malaysia (UTM), Skudai, Johor 
81310, Malaysia. 

2 Department of Financial and Administrative Sciences, 
Ranyah University College, Taif University, Taif 21944, 
Saudi Arabia. 

Citation information 
Cite this article as: Neuromarketing research in the last 
five years: a bibliometric analysis, Ahmed H. Alsharif, Nor 
Zafir Md Salleh, Rohaizat Baharun & Alharthi Rami 
Hashem E, Cogent Business & Management (2021), 8: 
1978620.

References
Agarwal, S., & Dutta, T. (2015). Neuromarketing and con-

sumer neuroscience: Current understanding and the 
way forward. Decision, 42(4), 457–462. https://doi. 
org/10.1007/s40622-015-0113-1

Alsharif, A. H., Salleh, N. Z. M., & Baharun, R. (2020). 
Research trends of neuromarketing: A bibliometric 
analysis. Journal of Theoretical and Applied 
Information Technology, 98(15), 2948–2962.

Alsharif, A. H., Salleh, N. Z. M., & Baharun, R. (2021a). To better 
understand the role of emotional processes in 
decision-making. International Journal of Academic 
Research in Economics and Management Sciences, 10(2), 
49–67. https://doi.org/10.6007/ijarems/v10-i2/9883

Alsharif, A. H., Salleh, N. Z. M., & Baharun, R. (2021b). The 
neural correlates of emotion in decision-making. 
International Journal of Academic Research in 
Business and Social Sciences, 11(7), 64–77. https:// 
doi.org/10.6007/ijarbss/v11-i7/10075

Alsharif, A. H., Salleh, N. Z. M., Baharun, R., Hashem 
E, A. R., Mansor, A. A., Ali, J., & Abbas, A. F. (2021). 
Neuroimaging techniques in advertising research: 
main applications, development, and brain regions 
and processes. Sustainability, 13(11), 6488–6513. 
https://doi.org/10.3390/su13116488

Alsharif, A. H., Salleh, N. Z. M., Baharun, R., & Safaei, M. 
(2020). Neuromarketing approach: An overview and 
future research directions. Journal of Theoretical 
and Applied Information Technology, 98(7), 
991–1001.

Alsharif, A. H., Salleh, N. Z. M., Baharun, R., & Effandi, Y. M. 
(2021). Consumer behaviour through neuromarket-
ing approach. Journal of Contemporary Issues in 
Business and Government, 27(3), 344–354. https:// 
doi.org/10.47750/cibg.2021.27.03.048

Alvino, L. (2019). How can we improve consumer beha-
viour research? A critical literature review on the 
contributions and the limitations of consumer 
neuroscience. In Proceedings of the 33rd interna-
tional business information management association 
conference. Granada, Spain: Education Excellence 
and Innovation Management through Vision 2020.

Alvino, L., Pavone, L., Abhishta, A., & Robben, H. (2020). 
Picking your brains: Where and how neuroscience 
tools can enhance marketing research. Frontiers in 
Neuroscience, 14(1), 1–25. https://doi.org/10.3389/ 
fnins.2020.577666

Andrii, G., Popova, Y., Bodnaruk, O., Zaika, Y., Chuprina, E., 
Denys, S., & Oleg, K. (2019). Attractiveness modeling 
of retail on emotional fatigue of consumers. South 
East European Journal of Economics and Business, 14 
(2), 106–116. https://doi.org/10.2478/jeb-2019-0017

Ariely, D., & Berns, G. S. (2010). Neuromarketing: The hope 
and hype of neuroimaging in business. Nature 
Reviews. Neuroscience, 11(4), 284–292. https://doi. 
org/10.1038/nrn2795

Baker, H. K., Pandey, N., Kumar, S., & Haldar, A. (2020). 
A bibliometric analysis of board diversity: Current 
status, development, and future research directions. 
Journal of Business Research, 108(2020), 232–246. 
https://doi.org/10.1016/j.jbusres.2019.11.025

Berthoud, H.-R. (2012). The neurobiology of food intake in 
an obesogenic environment. Proceedings of the 
Nutrition Society, 71(4), 478–487. https://doi.org/10. 
1017/S0029665112000602

Block, J. H., & Fisch, C. (2020). Eight tips and questions for 
your bibliographic study in business and management 
research (vol. 3 ed., pp. 1–6). Springer.

Alsharif et al., Cogent Business & Management (2021), 8: 1978620                                                                                                                                   
https://doi.org/10.1080/23311975.2021.1978620                                                                                                                                                       

Page 23 of 26

https://doi.org/10.1007/s40622-015-0113-1
https://doi.org/10.1007/s40622-015-0113-1
https://doi.org/10.6007/ijarems/v10-i2/9883
https://doi.org/10.6007/ijarbss/v11-i7/10075
https://doi.org/10.6007/ijarbss/v11-i7/10075
https://doi.org/10.3390/su13116488
https://doi.org/10.47750/cibg.2021.27.03.048
https://doi.org/10.47750/cibg.2021.27.03.048
https://doi.org/10.3389/fnins.2020.577666
https://doi.org/10.3389/fnins.2020.577666
https://doi.org/10.2478/jeb-2019-0017
https://doi.org/10.1038/nrn2795
https://doi.org/10.1038/nrn2795
https://doi.org/10.1016/j.jbusres.2019.11.025
https://doi.org/10.1017/S0029665112000602
https://doi.org/10.1017/S0029665112000602


Brierley, G. L. (2017). Subconscious Marketing Techniques: 
The implications for consumer regulations and the 
marketing profession. Cardiff Metropolitan 
University.

Cartocci, G., Caratù, M., Modica, E., Maglione, A. G., 
Rossi, D., Cherubino, P., & Babiloni, F. (2017). 
Electroencephalographic, heart rate, and galvanic 
skin response assessment for an advertising per-
ception study: Application to antismoking public 
service announcements. Journal of Visualized 
Experiments, 3(126), 55872–55881. https://doi.org/ 
10.3791/55872

Cascio, C. N., ODonnell, M. B., Bayer, J., Tinney, F. J., Jr, & 
Falk, E. B. (2015). Neural correlates of susceptibility to 
group opinions in online word-of-mouth 
recommendations. Journal of Marketing Research, 52 
(4), 559–575. https://doi.org/10.1509/jmr.13.0611

Chen, F., & Morris, J. D. (2016). Decoding neural responses 
to emotion in television commercials. Journal of 
Advertising Research, 56(2), 11–28. https://doi.org/10. 
2501/jar-2016-016

Chen, Y. P., Nelson, L. D., & Hsu, M. (2015, August). From 
“where” to “what”: Distributed representations of 
brand associations in the human brain. Journal of 
Marketing Research, 52(4), 453–466. https://doi.org/ 
10.1509/jmr.14.0606

Chen, Y.-P., Nelson, L. D., & Hsu, M. (2015). From “where” 
to “what”: Distributed representations of brand 
associations in the human brain. Journal of Marketing 
Research, 52(4), 453–466. https://doi.org/10.1509/ 
jmr.14.0606

Cherubino, P., Martinez-Levy, A. C., Caratù, M., Cartocci, G., 
Di Flumeri, G., Modica, E., Trettel, A. (2019). Consumer 
behaviour through the eyes of neurophysiological 
measures: State of the art and future 
trends. Computational Intelligence and Neuroscience, 
3(2), 1–41. https://doi.org/10.1155/2019/1976847

Chew, L. H., Teo, J., & Mountstephens, J. (2016). Aesthetic 
preference recognition of 3D shapes using EEG. 
Cognitive Neurodynamics, 10(2), 165–173. https://doi. 
org/10.1007/s11571-015-9363-z

Dimoka, A., Pavlou, P. A., & Davis, F. D. (2011). Research 
commentary—NeuroIS: The potential of cognitive 
neuroscience for information systems research. 
Information Systems Research, 22(4), 687–702. 
https://doi.org/10.1287/isre.1100.0284

Falk, E. B., Berkman, E. T., & Lieberman, M. D. (2012, May). 
From neural responses to population behavior: 
Neural focus group predicts population-level media 
effects. (in English), Psychological Science, 23(5), 
439–445. https://doi.org/10.1177/ 
0956797611434964.

Goto, N., Lim, X. L., Shee, D., Hatano, A., Khong, K. W., 
Buratto, L. G., Watabe, M., & Schaefer, A. (2019). Can 
brain waves really tell if a product will be purchased? 
Inferring consumer preferences from single-item 
brain potentials. Frontiers in Integrative 
Neuroscience, 13(2019), 1–13. https://doi.org/10. 
3389/fnint.2019.00019

Goto, N., Mushtaq, F., Shee, D., Lim, X. L., Mortazavi, M., 
Watabe, M., & Schaefer, A. (2017). Neural signals of 
selective attention are modulated by subjective pre-
ferences and buying decisions in a virtual shopping 
task. Biological Psychology, 128(2017), 11–20. https:// 
doi.org/10.1016/j.biopsycho.2017.06.004

Goyal, K., & Kumar, S. (2021). Financial literacy: 
A systematic review and bibliometric analysis. 
International Journal of Consumer Studies, 45(1), 
80–105. https://doi.org/10.1111/ijcs.12605

Grigaliūnaitė, V., & Pilelienė, L. (2017). Attitude toward 
smoking: The effect of negative smoking-related 

pictures. Oeconomia Copernicana, 8(2), 317–328. 
https://doi.org/10.24136/oc.v8i2.20

Grigaliunaite, V., & Pileliene, L. (2016). Emotional or 
rational? The determination of the influence of 
advertising appeal on advertising effectiveness. 
Scientific Annals of Economics and Business, 63(3), 
391–414. https://doi.org/10.1515/saeb-2016-0130

Grigaliunaite, V., & Pileliene, L. (2017, June). Attitude 
toward smoking: The effect of negative 
smoking-related pictures. Oeconomia Copernicana, 8 
(2), 317–328.

Halkin, A. (2018). Emotional state of consumer in the 
urban purchase: Processing data. Foundations of 
Management, 10(1), 99–112. https://doi.org/10.2478/ 
fman-2018-0009

Hamelin, N., El Moujahid, O., & Thaichon, P. (2017). 
Emotion and advertising effectiveness: A novel facial 
expression analysis approach. Journal of Retailing 
and Consumer Services, 36(2), 103–111. https://doi. 
org/10.1016/j.jretconser.2017.01.001

Harris, J., Ciorciari, J., & Gountas, J. (2018). Consumer 
neuroscience for marketing researchers. Journal of 
Consumer Behaviour, 17(3), 239–252. https://doi.org/ 
10.1002/cb.1710

Harris, J. M., Ciorciari, J., & Gountas, J. (2019, April). 
Consumer neuroscience and digital/social media 
health/social cause advertisement effectiveness. (in 
English), Behavioral Sciences, 9(4), 25. Art. no. 42. 
https://doi.org/10.3390/bs9040042

Isabella, G., Mazzon, J. A., & Dimoka, A. Culture differ-
ences, difficulties, and challenges of the neurophy-
siological methods in marketing research. (2015). 
Journal of International Consumer Marketing, 27(5), 
346–363. (in English). https://doi.org/10.1080/ 
08961530.2015.1038761

Jordao, I. L. D. S., Souza, M. T. D., Oliveira, J. H. C. D., & 
Giraldi, J. D. M. E. (2017). Neuromarketing applied to 
consumer behaviour: An integrative literature review 
between 2010 and 2015. International Journal of 
Business Forecasting and Marketing Intelligence, 3(3), 
270–288. https://doi.org/10.1504/IJBFMI.2017. 
085371

Jung, Y. S., Kim, Y.-T., Baeck, J.-S., Lee, J., Kim, J. G., & 
Chang, Y. (2018). The neural correlates of celebrity 
power on product favorableness: An fMRI study. 
NeuroQuantology, 16(2), 50–58. https://doi.org/10. 
14704/nq.2018.16.2.1092

Khudzari, J. M., Kurian, J., Tartakovsky, B., & 
Raghavan, G. V. (2018). Bibliometric analysis of global 
research trends on microbial fuel cells using Scopus 
database. Biochemical Engineering Journal, 136 
(2018), 51–60. https://doi.org/10.1016/j.bej.2018.05. 
002

Khushaba, R. N., Wise, C., Kodagoda, S., Louviere, J., 
Kahn, B. E., & Townsend, C. (2013). Consumer neu-
roscience: Assessing the brain response to marketing 
stimuli using electroencephalogram (EEG) and eye 
tracking. Expert Systems with Applications, 40(9), 
3803–3812. https://doi.org/10.1016/j.eswa.2012.12.095

Kumar, S., & Ranjani, K. (2018). Dividend behaviour of 
Indian-listed manufacturing and service sector firms. 
Global Business Review, 20(1), 179–193. https://doi. 
org/10.1177/0972150917753863

Lee, N., Brandes, L., Chamberlain, L., & Senior, C. (2017). 
This is your brain on neuromarketing: Reflections on 
a decade of research. Journal of Marketing 
Management, 33(11–12), 878–892. https://doi.org/10. 
1080/0267257X.2017.1327249

Lee, N., Broderick, A., & Chamberlain, L. (2007). What is 
‘neuromarketing’? A discussion and agenda for 
future research. International Journal of 

Alsharif et al., Cogent Business & Management (2021), 8: 1978620                                                                                                                                   
https://doi.org/10.1080/23311975.2021.1978620

Page 24 of 26

https://doi.org/10.3791/55872
https://doi.org/10.3791/55872
https://doi.org/10.1509/jmr.13.0611
https://doi.org/10.2501/jar-2016-016
https://doi.org/10.2501/jar-2016-016
https://doi.org/10.1509/jmr.14.0606
https://doi.org/10.1509/jmr.14.0606
https://doi.org/10.1509/jmr.14.0606
https://doi.org/10.1509/jmr.14.0606
https://doi.org/10.1155/2019/1976847
https://doi.org/10.1007/s11571-015-9363-z
https://doi.org/10.1007/s11571-015-9363-z
https://doi.org/10.1287/isre.1100.0284
https://doi.org/10.1177/0956797611434964
https://doi.org/10.1177/0956797611434964
https://doi.org/10.3389/fnint.2019.00019
https://doi.org/10.3389/fnint.2019.00019
https://doi.org/10.1016/j.biopsycho.2017.06.004
https://doi.org/10.1016/j.biopsycho.2017.06.004
https://doi.org/10.1111/ijcs.12605
https://doi.org/10.24136/oc.v8i2.20
https://doi.org/10.1515/saeb-2016-0130
https://doi.org/10.2478/fman-2018-0009
https://doi.org/10.2478/fman-2018-0009
https://doi.org/10.1016/j.jretconser.2017.01.001
https://doi.org/10.1016/j.jretconser.2017.01.001
https://doi.org/10.1002/cb.1710
https://doi.org/10.1002/cb.1710
https://doi.org/10.3390/bs9040042
https://doi.org/10.1080/08961530.2015.1038761
https://doi.org/10.1080/08961530.2015.1038761
https://doi.org/10.1504/IJBFMI.2017.085371
https://doi.org/10.1504/IJBFMI.2017.085371
https://doi.org/10.14704/nq.2018.16.2.1092
https://doi.org/10.14704/nq.2018.16.2.1092
https://doi.org/10.1016/j.bej.2018.05.002
https://doi.org/10.1016/j.bej.2018.05.002
https://doi.org/10.1016/j.eswa.2012.12.095
https://doi.org/10.1177/0972150917753863
https://doi.org/10.1177/0972150917753863
https://doi.org/10.1080/0267257X.2017.1327249
https://doi.org/10.1080/0267257X.2017.1327249


Psychophysiology, 63(2), 199–204. https://doi.org/10. 
1016/j.ijpsycho.2006.03.007

Lewinski, P. (2015). Don’t look blank, happy, or sad: 
Patterns of facial expressions of speakers in banks’ 
YouTube videos predict video’s popularity over time. 
Journal of Neuroscience, Psychology, and Economics, 
8(4), 241–250. https://doi.org/10.1037/npe0000046

Lopes, A. T., de Aguiar, E., & Oliveira-Santos, T. (2015). A 
facial expression recognition system using convolu-
tional networks. 28th SIBGRAPI conference on gra-
phics, patterns and images. Salvador, Brazil: IEEE. 
https://doi.org/10.1109/sibgrapi.2015.14

Ma, Q. G., Abdeljelil, H. M., & Hu, L. F. (2019). The Influence of 
the consumer ethnocentrism and cultural familiarity on 
brand preference: Evidence of Event-Related Potential 
(ERP). Frontiers in Human Neuroscience, 13(2019), 220– 
229. https://doi.org/10.3389/fnhum.2019.00220

Ma, Q. G., Zhang, L. N. Z., & Wang, M. L. (2018). “You win, 
you buy”—How continuous win effect influence con-
sumers’ price perception: An ERP study. Frontiers in 
Neuroscience, 12(2018), 691–703. https://doi.org/10. 
3389/fnins.2018.00691

McClure, S. M., Li, J., Tomlin, D., Cypert, K. S., 
Montague, L. M., & Montague, P. R. (2004). Neural 
correlates of behavioral preference for culturally 
familiar drinks. Neuron, 44(2), 379–387. https://doi. 
org/10.1016/j.neuron.2004.09.019

Moher, D., Shamseer, L., Clarke, M., Ghersi, D., Liberati, A., 
Petticrew, M., Shekelle, P., & Stewart, L. A. (2015). 
Preferred reporting items for systematic review and 
meta-analysis protocols (PRISMA-P) 2015 statement. 
Systematic Reviews, 4(1), 1–9. https://doi.org/10. 
1186/2046-4053-4-1

Morin, C. (2011). Neuromarketing: The new science of 
consumer behavior. Society, 48(2), 131–135. https:// 
doi.org/10.1007/s12115-010-9408-1

Oliveira, J. H. C. D., & Giraldi, J. D. M. E. (2019). 
Neuromarketing and its implications for operations 
management: An experiment with two brands of 
beer. Gestão & Produção, 26(3), 1–12. https://doi.org/ 
10.1590/0104-530x3512-19

Pilelienė, L., & Grigaliūnaitė, V. (2017). Relationship between 
spokesperson’s gender and advertising color tempera-
ture in a framework of advertising effectiveness. 
Scientific Annals of Economics and Business, 64(s1), 
1–13. https://doi.org/10.1515/saeb-2017-0036

Plassmann, H., Ramsoy, T. Z., & Milosavljevic, M. (2012, 
January). Branding the brain: A critical review and 
outlook. Journal of Consumer Psychology, 22(1), 
18–36. https://doi.org/10.1016/j.jcps.2011.11.010

Ramsoy, T. Z. (2015). Introduction to neuromarketing & 
consumer neuroscience. Neurons Inc.

Ramsoy, T. Z., Skov, M., Christensen, M. K., & Stahlhut, C. 
(2018). Frontal brain asymmetry and willingness to 
pay. Frontiers in Neuroscience, 12(3), 138–150. 
https://doi.org/10.3389/fnins.2018.00138

Ravikumar, S., Agrahari, A., & Singh, S. N. (2015). Mapping 
the intellectual structure of scientometrics: A co- 
word analysis of the journal Scientometrics (2005– 
2010). Scientometrics, 102(1), 929–955. https://doi. 
org/10.1007/s11192-014-1402-8

Rawnaque, F. S., Rahman, K. M., Anwar, S. F., 
Vaidyanathan, R., Chau, T., Sarker, F., & 

Mamun, K. A. A. (2020). et al., “Technological 
advancements and opportunities in Neuromarketing: 
A systematic review,”. Brain Informatics, 7(1), 1–19. 
https://doi.org/10.1186/s40708-020-00109-x

Reimann, M., Zaichkowsky, J., Neuhaus, C., Bender, T., & 
Weber, B. (2010, Oct). Aesthetic package design: 
A behavioral, neural, and psychological 
investigation. (in English), Journal of Consumer 
Psychology, 20(4), 431–441. https://doi.org/10.1016/ 
j.jcps.2010.06.009.

Saha, V., Mani, V., & Goyal, P. (2020). Emerging trends in 
the literature of value co-creation: A bibliometric 
analysis. Benchmarking: An International Journal, 27 
(3), 981–1002. https://doi.org/10.1108/BIJ-07-2019- 
0342

Sebastian, V. (2014). Neuromarketing and evaluation of 
cognitive and emotional responses of consumers to 
marketing stimuli. Procedia - Social and Behavioral 
Sciences, 127(2), 753–757. https://doi.org/10.1016/j. 
sbspro.2014.03.349

Songsamoe, S., Saengwong-ngam, R., Koomhin, P., & 
Matan, N. (2019). Understanding consumer physio-
logical and emotional responses to food products 
using Electroencephalography (EEG). Trends in Food 
Science & Technology, 93(2019), 167–173. https://doi. 
org/10.1016/j.tifs.2019.09.018

Vecchiato, G., Maglione, A. G., & Babiloni, F. (2015). On the 
Use of Cognitive Neuroscience in Industrial 
Applications by Using Neuroelectromagnetic 
Recordings (Advances in Cognitive Neurodynamics) 
(pp. 31–37). Springer.

Venkatraman, V., Dimoka, A., Pavlou, P. A., Vo, K., 
Hampton, W., Bollinger, B., Hershfield, H. E., 
Ishihara, M., & Winer, R. S. (2015). Predicting adver-
tising success beyond traditional measures: New 
insights from neurophysiological methods and mar-
ket response modeling. Journal of Marketing 
Research, 52(4), 436–452. https://doi.org/10.1509/ 
jmr.13.0593

Wang, C. C., Li, Y., Luo, X., Ma, Q. G., Fu, W. Z., & Fu, H. J. 
(2018). The effects of money on fake rating behavior 
in E-commerce: Electrophysiological time course 
evidence from consumers. Frontiers in Neuroscience, 
12(2), 156–165. https://doi.org/10.3389/fnagi.2018. 
00009

Wang, M., & Chai, L. (2018). Three new bibliometric indi-
cators/approaches derived from keyword analysis. 
Scientometrics, 116(2), 721–750. https://doi.org/10. 
1007/s11192-018-2768-9

Wei, Z., Wu, C., Wang, X., Supratak, A., Wang, P., & Guo, Y. 
(2018). Using support vector machine on EEG for 
advertisement impact assessment. Frontiers in 
Neuroscience, 12(3), 76–88. https://doi.org/10.3389/ 
fnins.2018.00076

Yang, T., & Kim, S. P. (2019). Group-level neural responses 
to service-to-service brand extension. Frontiers in 
Neuroscience, 13(3), 676–685. https://doi.org/10. 
3389/fnins.2019.00676

Yang, T., Lee, S., Seomoon, E., & Kim, S. P. (2018). 
Characteristics of human brain activity during the 
evaluation of service-to-service brand extension. 
Frontiers in Human Neuroscience, 12(2), 44–56. 
https://doi.org/10.3389/fnhum.2018.00044

Alsharif et al., Cogent Business & Management (2021), 8: 1978620                                                                                                                                   
https://doi.org/10.1080/23311975.2021.1978620                                                                                                                                                       

Page 25 of 26

https://doi.org/10.1016/j.ijpsycho.2006.03.007
https://doi.org/10.1016/j.ijpsycho.2006.03.007
https://doi.org/10.1037/npe0000046
https://doi.org/10.1109/sibgrapi.2015.14
https://doi.org/10.3389/fnhum.2019.00220
https://doi.org/10.3389/fnins.2018.00691
https://doi.org/10.3389/fnins.2018.00691
https://doi.org/10.1016/j.neuron.2004.09.019
https://doi.org/10.1016/j.neuron.2004.09.019
https://doi.org/10.1186/2046-4053-4-1
https://doi.org/10.1186/2046-4053-4-1
https://doi.org/10.1007/s12115-010-9408-1
https://doi.org/10.1007/s12115-010-9408-1
https://doi.org/10.1590/0104-530x3512-19
https://doi.org/10.1590/0104-530x3512-19
https://doi.org/10.1515/saeb-2017-0036
https://doi.org/10.1016/j.jcps.2011.11.010
https://doi.org/10.3389/fnins.2018.00138
https://doi.org/10.1007/s11192-014-1402-8
https://doi.org/10.1007/s11192-014-1402-8
https://doi.org/10.1186/s40708-020-00109-x
https://doi.org/10.1016/j.jcps.2010.06.009
https://doi.org/10.1016/j.jcps.2010.06.009
https://doi.org/10.1108/BIJ-07-2019-0342
https://doi.org/10.1108/BIJ-07-2019-0342
https://doi.org/10.1016/j.sbspro.2014.03.349
https://doi.org/10.1016/j.sbspro.2014.03.349
https://doi.org/10.1016/j.tifs.2019.09.018
https://doi.org/10.1016/j.tifs.2019.09.018
https://doi.org/10.1509/jmr.13.0593
https://doi.org/10.1509/jmr.13.0593
https://doi.org/10.3389/fnagi.2018.00009
https://doi.org/10.3389/fnagi.2018.00009
https://doi.org/10.1007/s11192-018-2768-9
https://doi.org/10.1007/s11192-018-2768-9
https://doi.org/10.3389/fnins.2018.00076
https://doi.org/10.3389/fnins.2018.00076
https://doi.org/10.3389/fnins.2019.00676
https://doi.org/10.3389/fnins.2019.00676
https://doi.org/10.3389/fnhum.2018.00044


© 2021 The Author(s). This open access article is distributed under a Creative Commons Attribution (CC-BY) 4.0 license. 
You are free to:  
Share — copy and redistribute the material in any medium or format.  
Adapt — remix, transform, and build upon the material for any purpose, even commercially.  
The licensor cannot revoke these freedoms as long as you follow the license terms.  

Under the following terms:  
Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made.  
You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.  
No additional restrictions  

You may not apply legal terms or technological measures that legally restrict others from doing anything the license permits.

Cogent Business & Management (ISSN: 2331-1975) is published by Cogent OA, part of Taylor & Francis Group.  
Publishing with Cogent OA ensures:  
• Immediate, universal access to your article on publication  
• High visibility and discoverability via the Cogent OA website as well as Taylor & Francis Online  
• Download and citation statistics for your article  
• Rapid online publication  
• Input from, and dialog with, expert editors and editorial boards  
• Retention of full copyright of your article  
• Guaranteed legacy preservation of your article  
• Discounts and waivers for authors in developing regions  
Submit your manuscript to a Cogent OA journal at www.CogentOA.com   

Alsharif et al., Cogent Business & Management (2021), 8: 1978620                                                                                                                                   
https://doi.org/10.1080/23311975.2021.1978620

Page 26 of 26


	1.  Introduction
	2.  Methods
	3.  Result
	3.1.  Bibliometric analysis
	3.1.1.  Leading countries and academic institutions
	3.1.2.  Leading authors
	3.1.3.  Journal outcomes
	3.1.4.  Keywords analysis
	3.1.5.  Leading citations
	3.1.6.  Co-citation network analysis and data clustering


	4.  Discussion
	4.1.  Selected article analysis

	5.  Implication of the research findings for theory and practice
	6.  Conclusion and future work
	7.  Limitations of the study
	Acknowledgements
	Funding
	Author details
	References

