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Abstract  
As interest in entrepreneurship research to identify the possible economic development opportunities 
that entrepreneurs can provide, entrepreneurship research's objective tools are reaching their limits. 
Researchers in entrepreneurship are striving to discover new techniques and methodologies to answer 
questions about what makes a person an entrepreneur and perhaps identify and encourage an entrepre-
neur in the next step. Although a great deal of research has been done to answer these questions scien-
tifically, traditional techniques have failed to produce the desired answers. For this reason, researchers 
working in the entrepreneurship field have recently been increasingly interested in applying neurosci-
ence methods, especially after the proliferation of research fields such as neuroeconomics, neuromarke-
ting, and neuropolitics. Although the population of neuroentrepreneurship research is gradually incre-
asing, we cannot say that the field has been studied theoretically enough yet. In this article, a theoretical 
definition of neuroentrepreneurship is made, and a scientific framework is tried to be gained on the way 
to future research.  
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Nörogirişimcilik Nedir?  
Teorik Çerçeve, Kritik Değerlendirme  

ve Araştırma Programı 
 
 

Öz 
Girişimcilerin sağlayabileceği olası ekonomik kalkınma fırsatlarını belirlemek için girişimcilik araştır-
malarına ilgi arttıkça, girişimcilik kavrramını araştırmak için uygulanan nesnel araçlar sınırlarına ula-
şıyor. Girişimcilik konusunda araştırma faaliyetlerinde bulunanlar, bir kişiyi hangi unsurların giri-
şimci yaptığına ve belki de bir sonraki adımda bir girişimcinin nasıl belirlenip teşvik edilebileceğine dair 
cevaplanmamış sorulara yanıt bulabilmek için yeni teknikler ve metodolojiler keşfetmek adına gayret 
ediyorlar. Bu soruları bilimsel olarak cevaplamak için çok sayıda araştırma yapılmasına rağmen, gele-
neksel teknikler istenen cevapları üretmekte yetersiz kalmıştır. Bu nedenle, girişimcilik alanında 
çalışmalar yapan araştırmacılar son zamanlarda, özellikle nöroekonomi, nöropazarlama ve nöropolitika 
gibi araştırma alanlarının yaygınlaşmasından sonra, nörobilimin bu alanda sağladığı teknikleri uygu-
lamaya giderek alana daha fazla ilgi gösteriyorlar. Nörogirişimcilik araştırmaları popülaritesi giderek 
artsa da, alan henu ̈z teorik olarak yeteri kadar çalışılmış diyemeyiz. Bu makalede, nörogrişimciliğin te-
orik bir tanımı yapılarak gelecek araştırmalara giden yolda bilimsel bir çerçeve kazandırılmaya çalışıl-
mıştır.  
 
Anahtar Kelimeler: Nörogirişimcilik, Yönetim, Girişimcilik, İnovasyon, Nörobilim 
JEL Sınıflandırması: M00, M13, M16 
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Introduction    
 

Entrepreneurship has been accepted for organizational sciences since the 
1980s (Perez-Centeno, 2018). The phenomenon has already been investigated 
from a widely various perspectives via different approaches. Turcan and Fra-
ser (2018) have attempted to identify the interconnections of entrepreneur-
ship research with a total of more than twenty fields ranging from psychology 
and neuroscience to theology and philosophy. The promise of interdiscipli-
nary research, particularly bringing neuroscientists together with economists 
and organizational scientists, has gained special attention within the last dec-
ade. In parallel to the fast development of neuroscience tools, the application-
based fields have emerged with high speed (Massaro, 2017). The methods 
used in cognitive neuroscience have been involved in consumer research and 
research on financial and organizational behavior and entrepreneurship re-
search (Massaro, 2017). These methods have been tracked by researchers 
from various fields, including organizational sciences, professional manag-
ers, and others. This attention has resulted in the onset of a new concept called 
neuromanagement. The tools and methods adopted from neuroscience ena-
bled the researchers to apply the neuromanagement approach from a profes-
sional perspective, including economic and managerial decision-making pro-
cesses. Neuromarketing has emerged as the most widely known and fastest-
growing subfield of the neuromanagement approach. The application of neu-
roscience techniques in marketing research and marketing campaigns has 
shed light on many black boxes in consumer decision-making processes. It 
has produced much more valuable information (Satpathy, 2012).  

Conventional entrepreneurship research approaches have sought to iden-
tify entrepreneurs' main characteristics, their distinctive features and the im-
pact of external factors such as environment and culture on entrepreneurial 
behavior. However, entrepreneurial cognition or decision-making processes 
have long been evaluated as a black box (Day, Boardman, and Krueger, 2017). 
Following the rise of behavioral economics, the entrepreneurship field pro-
vided enough framework to investigate an entrepreneurial kind of mental 
processes. Kahneman and Tversky have initiated the related framework 
(1974)’s empirical studies on decision-making and their prospect theory 
(1979). On the other hand, there have been empirical studies related to uncon-
scious processing and decision-making by Libet, Gleason, Wright, and Pearl 
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(1983). With the help of advances in neuroscience methods, Kahneman (2003) 
provided crucial work on bounded rationality.  

The researchers in organizational sciences have collaborated with neuro-
scientists to scientifically identify how entrepreneurs’ brains work and how 
their neural mechanisms are different than others. This very young interdis-
ciplinary field has been investigated by researchers from various fields and 
specializations (Aydın & Irmis, 2018). As a recently but rapidly emerged field, 
neuroentrepreneurship has already focused on conscious and unconscious 
processes behind entrepreneurial behavior and propensity. The ‘neuro ap-
proach’ related to entrepreneurship research has targeted identifying the un-
explained differences in individuals’ entrepreneurial behaviors. These ob-
served differences were related to persons from very similar origins, includ-
ing region, education, and even family. Different layers have been proposed 
to explain the whole phenomena from cognitive to emotional and from local 
to global. In this realm, the research findings for understanding the factors 
related to the geographical, educational, demographic, and sociological dif-
ferences were not satisfactory (Day, Boardman, and Krueger, 2017). 

Albeit gaining relatively high popularity at a growing speed, this very 
young field of neuroentrepreneurship has yet to be explored to a limited ex-
tent. It should be scientifically defined and framed as an application-based 
research field. There are currently too few studies on the issue (Krueger and 
Day, 2010). Some of the main research questions in the entrepreneurship field 
have been related to investigating the entrepreneurial decision-making pro-
cesses and understanding the potential factors associated with providing 
training to the entrepreneur candidates. This article attempts to give a theo-
retical definition of neuroentrepreneurship along with a theoretical frame-
work supported by the existing research to enlighten the road to further 
study.  
 

Definition of Neuroentrepreneurship 
 

After a couple of decades of research, most of the entrepreneurship research-
ers provided a framework related to entrepreneurship's central concept as a 
mindset that could be regarded as common sense (Wuebker et al., 2017). 
However, defining the mindset concept and its measurement remains con-
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troversial (Day, Boardman, and Krueger, 2017). The mainstream neuroscien-
tific methods offer to extend the entrepreneurship research to investigate a 
critical point, namely ‘entrepreneurial mindset’ (Moore, McIntyre, Lanivich, 
and Le-Vasseur, 2019). The neuroscientific techniques have recently been re-
garded as crucial tools to identify the deeper structures and processes oper-
ating under the entrepreneurial way of thinking and entrepreneurial behav-
ior. Although it has been attempted to analyze from various perspectives, sci-
entific research has yet to identify the intentions that make a person an entre-
preneur and the drivers of the entrepreneurial intentions. Haynie, Shepherd, 
Mosakowski, and Earley (2010) describe the entrepreneurial mindset's es-
sence as the ability to sense, acting and mobilizing under uncertainty.  

Moreover, the neuroentrepreneurship research program has focused on 
using the desired tools to testify the currently accepted theoretical arguments 
on entrepreneurial behavior (Alivisatos et al., 2013). Past research on entre-
preneurship seems to agree to understand the potential factors, including 
cognitive, emotional, biological, and genetic factors, to differentiate an entre-
preneur from a non-entrepreneur. However, the current tools used by entre-
preneurship research are not sufficient to adequately evaluate the mecha-
nisms that exist in entrepreneurs' brains (or, in other words, the mental pro-
cesses). As a result, a proper and sufficient means of scientific testing of these 
hypotheses is not possible with the current research tools. However, neuro-
science tools and neuroentrepreneurship approach carry an exciting potential 
that could help testify the current hypothesis in the field and the potential of 
triggering dramatic changes in the current knowledge on entrepreneurial be-
havior (Binder et al., 2017).  

Many research fields in social sciences have massively adopted the recent 
advances in neuroscientific methods, and entrepreneurship researchers seem 
to lag. Holan (2014) argues entrepreneurship researchers were not as quick as 
expected in the process of adopting and using the neuroscientific methods 
actively for several reasons. One of the first reasons is related to the need for 
interdisciplinary research teams composed of different experts from various 
disciplines. In addition to this, both the complex nature of the human brain 
and the used technologies make it difficult to develop research projects. The 
last reason is the operational costs of using neuroscience techniques. Despite 
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the barriers neuroentrepreneurship has, it can be claimed that these novel ap-
proaches will doubtlessly improve entrepreneurship knowledge. (Cum-
mings and Nickerson, 2017).  

Krueger and Welpe (2008) use neuroentrepreneurship to refer to the triad 
of neurosciences, entrepreneurship, and /entrepreneurial experiments and 
studies. On the other hand, Blair (2010) conceptualizes neuroentrepreneur-
ship as a novel and interdisciplinary field that uses neuroscience, neuropsy-
chology, and neuroeconomics to identify entrepreneurs' decisions and behav-
iors. Krueger and Welpe et al. (2014) attempts to define neuroentrepreneur-
ship as the study of entrepreneurship behavior with the involvement of the 
methods related to cognitive neuroscience. The current attempts to clarify 
neuroentrepreneurship research provide a conceptual understanding related 
to the use of neuroscientific methods mainly for the identification of neural 
and mental processes related to entrepreneurs as opposed to non-entrepre-
neurs.  
 

Literature on Neuroentrepreneurship 
 

Lawrence, Clark, Labuzetta, Sahakian, and Vyakarnum (2008) have explored 
the differences between entrepreneurs' and managers' brains. Their findings 
indicated that both successful entrepreneurs and managers could have cold 
cognition or perform rational analysis. Still, entrepreneurs differed from man-
agers with also using hot cognition or emotional thinking. The obtained re-
sults also showed that the neural activities related to cognitive and emotional 
processes occur in different brain locations. Still, both of these activities are 
regulated by the activation of the frontal lobes. Stanton et al. (2008) have ques-
tioned whether entrepreneurs make their decisions on a rational basis by em-
ploying neuroeconomics tools.  

Zald et al. (2008) have shown that the entrepreneur's brain has a higher 
level of dopamine receptor density in the cerebral cortex as opposed to the 
non-entrepreneurs. The similar fact of having a higher number of dopamine 
receptors is also valid for risk seekers' brains. According to Stanton and 
Welpe (2010), risk perception and the related factors could be accepted as one 
of the most suitable grounds for neuroentrepreneurship since the findings in 
the literature indicate that the brains’ responses to risk are different. Their 
fMRI analysis has illustrated that specific brain regions, including anterior 
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cingulate and lateral orbitofrontal cortices, or inferior frontal gyrus, striatum, 
and insula, are triggered by the risk-related stimuli. In addition to this, the 
neuroscientific findings in the literature indicate that there are brain regions 
such as the orbitofrontal cortex, inferior frontal gyrus, amygdala, and insula 
that are activated for situations related to uncertainty and ambiguity. Holan, 
Ortiz-Teran, Turrero, and Tomas (2013) have also claimed that the adopted 
methods and tools from the neuroscientific literature will contribute to entre-
preneurship research. This neuro-oriented approach examines the cortical or-
ganization differences between entrepreneurs by using a control group com-
posed of non-entrepreneurs. Their empirical study has already employed 
event-related potential (ERP) methodology to explore the participants' brain 
activities given a simple task under emotional interferences. Their results sug-
gested that the response to the emotional stimuli has occurred differently in 
the brains of entrepreneurs. Moreover, entrepreneurs were found to make 
their decisions more quickly, both behaviorally and neurologically. To sum 
up, entrepreneurs' brains process the obtained information differently while 
different brain areas tend to be activated.  

Laureiro-Martinez et al. (2014) investigate the differences in brain activi-
ties of entrepreneurs and managers. The participants under fMRI were given 
an exploration and exploitation task. This experimental study's empirical 
findings indicated that entrepreneurs' brains are far more flexible in different 
cognitive functions, including attention disengagement, pattern switching, 
and evidence tracking that are crucial for effective decision-making pro-
cesses. Krueger and Welpe (2014) have questioned what entrepreneurship re-
searchers would learn from neuroscience to identify the potential deeper an-
tecedents of entrepreneurial behavior. They promote the differences between 
automatic and intentional processing by which they also argued for the inter-
sectional areas for fluid intelligence, change blindness, and mental proto-
types. They suggest that decision-making processes could be treated as rather 
than intentionally triggered processes but more automatic and unconscious 
processes in this realm. The identification of the potential unintentional pro-
cess has been the main impasse here. Thus, they focus on identifying the in-
tentional decision-making process related to entrepreneurship to overcome 
this deadlock. For mental prototypes, they suggest those who evaluate entre-
preneurship as a self-identity are more likely to succeed in entrepreneurship. 
They also propose the working memory as a critical leverage role for different 
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tasks, including problem-solving, as a part of fluid intelligence. At the same 
time, they relate the ability to identify opportunities and threats laying ahead 
of an entrepreneurial process with the change blindness.  

Zaro, Fagundes, Rocha, and Nunes (2016) investigate the differences be-
tween the brains of entrepreneurs and non-entrepreneurs via the EEG 
method during the process of identifying an investment opportunity. This 
empirical study suggests that there are differences between entrepreneurs 
and non-entrepreneurs in the evaluation of financial risk. This study's find-
ings showed that the bilateral activation takes place among the frontal corti-
ces for entrepreneurs as opposed to non-entrepreneurs, specifically during 
the search and discovery of opportunities and the propensity to take risks to 
explore. Drover, Cerf, and Shane (2016) perform an fMRI study to investigate 
the inner working principles of the black box how an equity investor’s brain 
responds neurologically to pitches by entrepreneurs on 20 investors. This 
study aims to understand the neural reactions to variations in entrepreneurial 
processes with a hypothesis suggesting that pitches would trigger neural pro-
cesses in different regions of the brain depending on the level of displayed 
entrepreneurial enthusiasm.  
 

Further Research 
 

Since neuroeconomics has focused on identifying the neural processes related 
to economic decision-making and the related factors, neuroentrepreneurship 
research has attended the neural processes regarding entrepreneurship. Neu-
roeconomics researchers also worked on more computational and classifica-
tion models (Konovalov and Krajbich, 2016).  

Another critical issue with respect to the research framework related to the 
neuroentrepreneurship is that the neuroscientific methods should not be re-
garded in a revolutionary sense that they will place the conventional methods 
including laboratory experiments, self-reporting, or interviews; however, the 
primary approach should be having both of the methods, and these will be 
used in a complementary fashion (Holan, 2014). Moreover, the research ques-
tions related to entrepreneurial identity and intentions have also been associ-
ated with the memory-related brain areas through priming and procedural 
learning (Welpe et al., 2012). On the other hand, the development of self-iden-
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tity has been related to the development of entrepreneurial identity and in-
tentions, which could be investigated for the neuroscience methods and au-
tobiographical memory domain. This approach supported by the autobio-
graphical memory perspective will contribute to understanding the previous 
experiences while becoming an entrepreneur. On the other hand, cognitive 
neuroscience has focused on investigating the brain of an entrepreneur while 
trying to model the cognitive structures as well as the neural correlations of 
the entrepreneurial mindset that probably have the main role of forming the 
entrepreneurial identity. The perspective of applied cognitive neuroscience 
on entrepreneurship enabled a set of different hypotheses that caved the path 
for overcoming the current obstacles within the conventional research do-
main. Neuroentrepreneurship researchers use MEG (Magnetoencephalog-
raphy), PET (Positron emission tomography), EEG (Electroencephalog-
raphy), fMRI (Functional magnetic resonance imaging), and fNIRs (Func-
tional near-infrared spectroscopy) as tools in neuroimaging and neuroscien-
tific methods. Bentzen (2018) considers fMRI among the other methods men-
tioned above as the most relevant and informative technique. fMRI is an ex-
pensive method, and it requires expertise to properly apply along with its 
other weaknesses, such as the temporal resolution. However, it underlines 
that it is not dependent on prior cognitive processing and, as a result, it is 
helpful to identify unconscious processes. On the contrary, Holan and Couffe 
(2017) suggest that EEG appears as the highest promise confronted with its 
high temporal resolution despite its limited spatial resolution. Centeno (2017) 
identifies a total of seven neuroscience methods by which the entrepreneur-
ship research projects could be carried out, including EEG, MEG, fMRI, 
fNIRs, TMS (Transcranial magnetic stimulation), tDCS (transcranial direct 
current stimulation), and neurofeedback. Centeno (2017) also argues that 
these neuroscientific methods provide a means for nurturing and augment-
ing entrepreneurial behavior as a part of the research framework related to 
entrepreneurship. Each of these methods contains different strengths and 
drawbacks. It is the consensus that the most relevant method can be deter-
mined for the research questions, hypotheses, and the project budget.  

Hoskisson, Covin, Volberda, and Johnson (2011) develop various research 
ideas and questions for which the neuroscientific methods could be used. The 
fundamental approach is to determine the potential factors related to identi-
fying an opportunity by an entrepreneur. Proper identification of this process 
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in an entrepreneur's brain would be invaluable to expand the entrepreneurial 
behavior. However, it currently seems impossible since neuroscience has yet 
to identify all neural strategies that work in the human brain. Another idea 
for research could be to determine whether an entrepreneur's brain shows 
some highly distinct neural patterns. This is one of the main dilemmas that 
entrepreneurship literature has faced so far. Many researchers have proposed 
that a successful entrepreneur is not required to be more intelligent. Still, she 
should have some pathological focus on the venture to make it successful, 
although this argument has yet to be proven (Antshel, 2018).  

Another critical discussion in entrepreneurship literature is on whether a 
successful entrepreneur can identify opportunities or the ability to set the re-
quired organization to satisfy from a chance or just the pathological bias to 
focus on success (Fayolle and Linan, 2014). Neuroentrepreneurship tools also 
offer the potential to identify this question as each recognition of an oppor-
tunity or organization of resources, or pathological focus are linked to differ-
ent brain regions, different neural pathways/circuits, and different skills ob-
tained by the brain (Baucus & Baucus, 2017). Moreover, entrepreneurship re-
search has yet to identify whether entrepreneurs have better skills to reason 
or are just better at seducing people. The answer could be both, although the 
question remains unanswered (Holan, 2014).  

Within the related academic literature on neuroentrepreneurship re-
search, a novel research idea could be developed to find an answer for the 
question of whether entrepreneurs brain work as similar to the brains of 
pathologically obsessive people since neuroscience has already gained suffi-
cient information/knowledge gathered through evaluating brains of obses-
sive people. Information collected from neural processes occurring in the 
brains of entrepreneurs during entrepreneurial decision-making could also 
be compared to other brains that have already been gathered by neuroscien-
tists such as geniuses. It is also highly interesting to provide a research frame-
work with respect to how geographical factors and/or cultural differences 
might affect entrepreneurs' brains. Albeit its expensiveness, fMRI could be 
accepted as the most preferred neuroimaging technique. Teamwork that 
would also include neuroscientists would be more helpful in dealing with the 
complications of neuroscience.  
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Criticism 
 

Bentzen (2018) argues that neuroentrepreneurship will be contributing to the 
entrepreneurship research domain. However, the contribution will not be in 
a revolutionary sense, however, bioentrepreneurship will probably be 
providing a more comprehensive framework for modeling entrepreneurial 
behavior. This view could be assessed in terms of the nature of scientific 
methodology in which there is no guarantee for the revolutionary develop-
ments before its conduction. Meanwhile, bioentrepreneurship mainly focuses 
on promoting scientific or biotechnological innovations in entrepreneurship 
rather than identifying the entrepreneurial decision-making process for train-
ing entrepreneur candidates. Moreover, neuroentrepreneurship, when com-
pared to the other fields related to the applied neuroscience like neuromar-
keting, would require a more complex level of experimental methodologies 
as well as include higher levels of limitations. Another view that the research-
ers from the other related domains like neuroeconomics and neuromarketing 
will be more careful about overcoming the potential mistakes with respect to 
their previous experience (Brannback and Carsrud, 2017).  

The most significant limitation related to neuroentrepreurship research 
program initiates with the laboratory requirement by which the experimental 
studies could be conducted. As a result of this, there is an inevitable need for 
higher budgets to cover the potentially higher costs. Moreover, there are al-
ways the criticism related to performing the experiments under the labora-
tory environment to argue that the participants' behavioral and neural pat-
terns might differ in the laboratory compared to natural circumstances. In ad-
dition to this, the limits related to the neuroscientific methods do directly ap-
ply to the neuroentrepreneurship research domain. Finally, there is also the 
risk of not identifying the main factors related to entrepreneurial processes as 
occurred priorly with respect to the identification of personality traits.  
 

Conclusion 
 

Neuroentrepreneurship has emerged as a popular interdisciplinary field that 
targets at identification of the entrepreneurial mindset. A sufficient identifi-
cation and modeling of the entrepreneurial cognitive and neural processes 
will enable the researchers to suggest more efficient and effective decision-
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making processes that will pave the path for higher levels of success. Con-
cerning the traditional approaches to entrepreneurial decisions, functional 
benefits have been prioritized, and the short-term benefits but generally not 
tested via scientific methodology. Since entrepreneurs are more likely to fo-
cus on their investments' short-term benefits, it is also critical to provide so-
lutions ways to predict the long-term benefits by not being limited to short-
term benefits. It is expected that the neuroscientific approaches and methods 
might hopefully contribute to these decision-making processes for providing 
more profitable and sustainable outcomes, especially within a harsh compet-
itive environment.  

The applied neuroscience approaches, mainly including neuromarketing, 
generally address the customers' emotional dimension rather than long-term 
effects. There is a need for a shift to understand entrepreneurial decision-
making processes in line with the literature's successful applications. Several 
good cases are provided by multinational companies such as BMW that made 
use of these entrepreneurial decisions successfully. The German carmaker, 
BMW, prioritized proposing solutions to the men having midlife troubles 
with elegant cars. Under the circumstances in which the global competition 
increases rapidly, it is crucial that the entrepreneurs shall learn about the cog-
nitive and neural mechanisms that have a driving impact on their decision-
making processes to develop their business much more successfully. Past re-
searchers agree that most of the successful entrepreneurs tend to have intui-
tive and natal abilities. Hereby, a talented advertising specialist or a success-
ful marketer can intuitively understand consumer needs. However, the neu-
roscientific methods have recently proposed more objective tools and meth-
odology more appropriately. Neuroentrepreneurship researchers aim to ap-
ply similar methods to entrepreneurs to identify the processes working be-
hind these intuitive decisions to help improve entrepreneurial success. A neu-
roscientific framework on entrepreneurial cognitive and neural processes as 
well as on how the entrepreneur’s brain works and also how or whether the 
brain of an entrepreneur functions differently could be obtained through neu-
roentrepreneurship research, and this potential knowledge would be highly 
valuable to educate new entrepreneurs or to evaluate which entrepreneur 
would add more in the general welfare.  
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In the last decade, neuroscientific tools and methods are used more widely 
at a growing pace. However, entrepreneurial cognitive and emotional pro-
cesses are evaluated as a black box for the time being in spite of the work done 
in the academic literature. Neuroentrepreneurship research findings will 
hopefully provide new insights into these processes in the following decades. 
A proper understanding of entrepreneurial decision-making processes 
would have a crucial role for understanding and guiding the entrepreneurs 
in different sectors. As new brands and products are released each day, dif-
ferent marketing strategies and communication techniques are developed. 
Similarly under a very chaotic environment, entrepreneurial decisions are 
also highly affected, and entrepreneurs should come up with the most opti-
mal decisions with respect to understanding the expectations of the potential 
or actual consumers. Thus, the expected outcomes from neuroscientific meth-
ods will contribute to identifying the cognitive constructs and neural correla-
tions related to entrepreneurial decisions and cognitive strategies mainly to 
sustain the potential marginal benefit.  
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