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	Neuromarketing integrates neuroscience, cognitive science, and psychology to uncover customer needs, desires, and preferences. It examines instinctual stimuli to reveal underlying cognitive, affective, and behavioural processes. There is a persistent lack of awareness and understanding of neuromarketing in the Indian context. It creates a theoretical gap for academic exploration. This theoretical study explores the historical evolution of neuromarketing and its applications in branding, advertising, and pricing. It evaluates key neuromarketing tools alongside their advantages and limitations in contemporary research. Specifically, neuromarketing employs neuroimaging, physiological, self-report, and behavioural techniques to investigate consumers’ cognitive, affective, and behavioural processes.
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1. Introduction
 The world's digital transformation has reshaped marketing strategies and consumer behaviour. In today’s competitive markets, the field of marketing has evolved by incorporating concepts, theories and methods from psychology, sociology, and anthropology to better capture the multifaceted nature of customer preferences. For instance, emotions, biases, and ideals increasingly serve as key drivers of consumer decisions (Stasi et al., 2018). 
Subconscious psychological factors significantly influence buying behaviour (Ali, 2019). Marketers must identify stimuli that trigger purchase decisions. According to Gerald Zaltman, “The subconscious thought processes account for 95 per cent of our purchase decisions”. Traditional techniques like surveys, focus groups and website analytics capture only conscious responses, often missing concealed subconscious opinions due to privacy concerns. 
Conventional approaches fail to probe the subconscious mind, necessitating neuromarketing tools to uncover hidden stimuli driving purchases. Neuromarketing integrates neuroscience, psychology, and marketing to assess physiological and neural signals, revealing motivations, preferences, and decisions. It is grounded in the principle that brain cell networks reveal unconscious or affective aspects of consumer decision-making. 
Consumers encounter thousands of marketing messages daily, but retain only a few. Neuromarketing examines brain responses to identify what makes a message memorable and detects physiological reactions to stimuli. It measures cognitive processes (e.g., memory, attention, sensory perception), affective responses (e.g., emotions toward products/services), and behavioural outcomes (e.g., brand loyalty, recall). 
2. Review of Literature
The study was carried out relating to neuromarketing, and it has been described in the following paragraph.
The field of neuromarketing has undergone significant development since its inception, evolving into a powerful tool for understanding consumer behaviour. The term "neuromarketing" was first coined by Ale Smidts in 2002 and gained prominence in 2004 after the groundbreaking Coca-Cola and Pepsi experiments using fMRI, which revealed how subconscious brain activity influences consumer preferences (Cenizo, 2021). This marked the beginning of a new era in marketing research, where neuroscience techniques were applied to decode the complexities of consumer decision-making. Over time, researchers have developed a wide array of tools and methodologies to measure and analyze consumer responses. Gurgu et al., (2020) highlighted the use of fMRI and EEG to track brain activity, eye-tracking to capture visual attention, and galvanic skin response (GSR) to assess emotional arousal. Sung et al., (2020) further expanded the toolkit to include facial expression analysis, facial electromyography (FEMG), functional near-infrared spectroscopy (fNIRS), electrodermal activity (EDA), and heart rate (HR), all of which provide deeper insights into consumer behaviour. These tools have been applied across various industries, from branding and product design to advertising and online services, enabling marketers to predict consumer preferences with unprecedented accuracy (Devaru, 2018). In the tourism sector, for instance, Halkiopoulos et al., (2022) demonstrated how neuromarketing techniques, combined with neurocognitive analysis, can influence destination selection and predict consumer behaviour by examining gender trends, perception, and cognition. Despite its advancements, neuromarketing faces significant challenges, including high costs, ethical concerns, limited sample sizes, and a lack of standardized methodologies, as noted by Cenizo (2021). Butler (2008) addressed these gaps by proposing a novel Neuromarketing Research Model, which integrates basic, applied, and media research reporting within an authoritative framework. While the integration of artificial intelligence (AI) and virtual reality (VR) has further enhanced neuromarketing's capabilities, particularly in data collection and analysis (Adeola et al., 2022), the field still grapples with unresolved issues. This study aims to address the conceptual gap by exploring the historical evolution, tools, applications, and challenges of neuromarketing, providing a comprehensive understanding of its role in modern marketing research and its potential impact on society.
3. Research Problem
Neuromarketing has arisen as a groundbreaking and substantial evolution in the field of marketing research. As Fisher et al. (2010) demonstrate, it represents a distinctive form of qualitative research methodology that delivers both visual representations and measurable results. Now, it has been recognised as a significant factor that influences consumer buying behaviour (Manot, 2020). However, there is a lack of awareness of neuromarketing, even though consumers are benefiting from its application (Raitanen, 2021). 
In India, there are limited studies related to neuromarketing. One of the Indian research projects cited that Neuromarketing is unpopular in Northeast India (Gogai, 2021). Earlier research highlights a persistent lack of awareness and understanding in the Indian context, creating a theoretical gap for academic exploration. This study theoretically examines neuromarketing to enhance comprehension, particularly in India and addresses the following research questions: 
1. How has neuromarketing evolved in global and Indian contexts?
2. What tools are available for neuromarketing research, and how do they analyse human cognitive, affective, and behavioural processes?
3. What are the significance, benefits, and challenges of neuromarketing research in India?
4. Objectives
The following are verbalised as the objectives of the current study:
· To explore the history of neuromarketing, including its origins and Indian context 
· To identify and describe neuromarketing tools that analyse cognitive, affective, and behavioural processes
· To examine the significance, benefits, and challenges of neuromarketing in the current scenario
5. Research Methodology
 The study adopts a conceptual and qualitative approach, drawing on secondary data from articles, magazines, periodicals, and websites accessed via the internet. 
6. History of Neuromarketing
	Neuromarketing is an interdisciplinary field that emerged from neuroscience and psychology. This section focuses on the history of neuromarketing with the categorisation of the evolution of neuromarketing and neuromarketing in the Indian context. 
6.1. Evolution of neuromarketing
The term neuromarketing is a new concept in the marketing field. The United States of America marketing professor Gerald Zaltman and the United Kingdom entrepreneur Gemma Calvert piloted a neuromarketing experiment in the late 20s. Professor Gerald Zaltman invented the Zaltman Metaphor Elicitation Method (ZMET), which is used to measure the conscious and unconscious thoughts of consumers (Fisher, 2010). ZMET is predicated on the idea that people experience the world visually, that thoughts are mostly based on images, and that perceptions frequently happen subconsciously (Coulter, 1994). The largest corporations, such as Coca-Cola, GM, Nestle, and Procter & Gamble, also used ZMET to predict consumers' subconscious thoughts. In 1999, Zaltman used the fMRI technique to elaborate on the connection between human brain activity and marketing activity. 
	In 2002, Philippe Morel coined the term neuromarketing at the National School of Architecture of Paris-Belleville in his master’s thesis. In 2002, Dutch professor Ale Smidts used the term neuromarketing in his article published by Atlanta-based marketing firm Bright House. In 2003, Baylor College of Medicine professor Read Montague conducted an experiment that was an extended version of the 1975 blind test. The neuromarketing field emerged in 2004 due to blind tests by Pepsi and Coca-Cola blind tests. After that, an article entitled “Brain Scam,” released in the Journal of Natural Neuroscience, looked at the ethics behind neuromarketing. The field of neuromarketing also faces privacy criticism. Carl Marci created an innerscope in neuromarketing research in 2006. Innerscope Research was purchased by Nielsen Company in May 2015; after that, it operated under the moniker Nielsen Consumer Neuroscience.
6.2. Neuromarketing in India
	By analysing the Scopus database, there are 780 papers related to the neuromarketing period between 2014 and 2023 (Mokhtar, 2023). Neurons Inc. India, situated in Mumbai, is one of India's most popular neuromarketing companies. It will accurately foresee consumer responses and explore global online panel testing of implicit responses by using EEG, eye-tracking, and behavioural responses. A global neuromarketing company, NielsenIQ BASES, is also located in India. It helps to build influential brands by applying neuroscience, like EEG and eye-tracking, to a universal standard. Isenses-Incorporation, Chatterjee Foundation, AssessHub, Nirvesh Enterprises, etc., also provide insights into neuromarketing research in India.
7. Significance of Neuromarketing in Marketing Applications
The term marketing is a process of buying and selling products. It includes various marketing applications such as promotion, branding, product design, advertisement, etc. In today's competitive marketing environment, understanding the driving forces behind consumer decision-making has become ever more crucial. The fundamental question of what persuades consumers to select specific products from numerous substitutions and how they form associations with specific brands lies at the heart of modern marketing stratagem (Iloka et al., 2020). 
In 1980, Coca-Cola dominated the US market. After the introduction of Pepsi, the market share of Coca-Cola dropped, so the company conducted an internal taste test. The study found that the consumer-preferred taste was different from Coca-Cola, so they introduced a new, modified version of Coca-Cola in 1985. After that, the company received many complaint letters, and sales also dropped continuously. The company understood that the customers were emotionally bound by the original version of Coca-Cola, so the company withdrew the modified version. Hence, in the purchase procedure, affective processes such as emotions, motivations, and positive recollections hold more weight than the purely technical features of a product (Antoniak, 2020). 
7.1. Neuromarketing in Product & Branding
The term neuromarketing emerged as a significant tool for analyzing human behaviour. Neuromarketing succours to discovering the emotional and cognitive factors that lead to the conception of preference, satisfaction, and perception of marketing aspects. Understanding the consumer's sensory perception generates a good product design that produces more sales and brand image. 
7.2. Neuromarketing in promotions
 Promotion is a crucial tool in marketing. Certain brain areas are stimulated by advertisements. The ventromedial prefrontal cortex and ventral striatum are two areas of the brain that are stimulated by successful commercials (Kenning, 2011). Understanding and analyzing the cognitive, affective, and behavioural processes helps to frame impactful slogans that make creative advertisement campaigns. Science Daily reports that neuromarketing is being utilized to create more effective promotional campaigns and to provide a comprehensive grasp of the preferences and tastes of consumers. 
7.3. Neuromarketing in pricing and distribution
The most difficult aspect of marketing is setting a product's price and connecting it to a customer's choice to buy it (Evanschitzky, 2004). Efficient pricing tactics assist a business in achieving its financial objectives and fostering client trust (Gao, 2023). By engaging in neuromarketing practices, the investigator can discover the price that charms the brain more than others. Supermarket shelves and racks are efficiently arranged, distributed, and displayed with the application of neuromarketing techniques. 
7.4. Neuromarketing in positioning
The best and most efficient way to organize items to grab clients' attention is to employ neuromarketing strategies (Ailawadi, 2004). Neuromarketing can predict the consumer's mind through the examination of their behaviour processes, so it will also measure future marketing trends. Companies hire neuromarketing companies to position their brand name in consumers' minds efficiently. 
7.5. Neuromarketing for new product development
The in-depth inspection of customer buying behaviour is tremendously required and profitable due to the increasing number of products available in the market. 
Neuromarketing explores future marketing trends. Recognizing consumer satisfaction aspects affords a competitive superiority in the market. Neuromarketing helps to develop a new product as per consumer desire by investigating consumer behaviour. 

8. Tools for Neuromarketing
	Neuromarketing analysis is the analysis of a consumer's subconscious memory. Neuromarketing measures the cognitive, affective, and behavioural processes of the human brain in various fields. Research tools for neuromarketing provide the ability to examine the consumer's brain and address several unresolved issues. A research tool that allows for the firsthand monitoring of how the brain reacts to advertising and other marketing stimuli. The neuromarketing tools are classified into four categories (Romsoy, 2015), as given below.
TABLE 1
TOOLS FOR NEUROMARKETING
	S.NO.
	CLASSIFICATION
	TOOLS

	1
	Neuroimaging
	fMRI, PET, fNIRS, EEG, MEG, SST

	2
	Physiological
	EEG, ET, EMG, GSR

	3
	Self-report
	Surveys, Interviews, and focus groups

	4
	Behavioural
	IAT


Source – (Alsharif et al.,2021; Romsoy, 2015)
	fMRI measures the human brain by measuring blood flow in the brain. The spatiotemporal distribution of neuronal activity in the brain under various cognitive situations is mapped using functional magnetic resonance imaging (Buchbinder, 2016). FMRI analyzes the prefrontal cortex and hippocampus brain network, which have control over cognitive functions such as working memory, spatial attention, and decision-making. By analyzing the mygdala, nucleus accumbens, and insula, researchers will analyze how this region responds to different stimuli like positive and negative emotions about the product. The examination of the ventromedial prefrontal cortex, orbitofrontal cortex, and striatum helps to understand consumer purchase intentions and brand engagement.
  	The powerful imaging method, Positron Emission Tomography (PET), allows for the in vivo study of brain functioning. It makes it possible to measure cerebral blood flow, metabolism, and receptor binding non-invasively (Tai, 2004). By investigating glucose metabolism in the prefrontal cortex and hippocampus, the researcher will find cognitive functions like learning, memory, and decision-making. Dopamine and serotonin activity in the amygdala and nucleus accumbens exposed the affective variables such as emotions, motivations, and rewards. By analysing the striatum, researchers recognise the emotional and behavioural development by acting as a modulatory transmitter station between emotional centres and the execution of goal-directed actions. 
Functional near-infrared Spectroscopy (fNIRS) is an excellent neuroimaging tool that measures cognitive, affective, and behavioural functions by examining the effects of physical activity/exercises on cerebral oxygenation of haemoglobin (oxy-Hb) and deoxygenated haemoglobin (deoxy-Hb) in the human brain (Herold, 2018). 
Electrodes are positioned on the scalp during electroencephalography (EEG), which detects the electrical activity of sizable groups of neurons firing simultaneously in the brain (Light, 2010). The cognitive functions will be measured within the investigation of the prefrontal & parietal cortex, and affective functions will be examined through alpha, beta, & gamma waves.
The measurement of the magnetic field produced by neuronal electrical activity is known as magnetoencephalography (MEG). Mostly, MEG is utilised as a non-invasive tool to identify the epileptic focus by employing suitable source localisation techniques to identify interictal epileptic discharges, such as spikes, to measure the cognitive, affective, and behavioural responses of respondents (Singh, 2014). 
Steady State Topography, or SST, records and monitors brain activity. Due to its great temporal resolution, SST may be used for neuromarketing testing on television advertisements, and depending on the moisture content, changes in the electrical characteristics of the skin are measured by the galvanic skin response or skin conductance (Orzan, 2012). 
Electrocardiography is a Physiological test that measures electrical signals produced by the heart and is used in marketing applications. An infrared camera records the corneal and pupillary light responses from each eye in an eye-tracking system (ET) while the respondents watch a visual stimulus, a person, a colour, or an image on a computer display. It helps to find out which person, colour, or image attracts more consumers (Charters, 2020).
 In Self-report classification, the researcher utilises Surveys, interviews, and focus groups to evaluate the consumer's subconscious mind. An Implicit Association Test (IAT) helps to identify associative links between concepts presented in memory. Recently, it has been utilised in neuromarketing, neuroscience, psychology, and research. By choosing the images, the researcher will uncover the hidden cognitive, affective, and behavioural processes through a Zaltman Metaphor Elicitation Technique (ZMET). 
9. Benefits of Neuromarketing
Neuromarketing is a dominating industry that provides an accurate insight into people's psychological reactions to stimuli and gives more insights into human behaviour. It provides more results of exactly what is wanted by the customer (Dangwal 2023). Neuromarketing eliminates the human choice component in market research and discloses an individual’s actual and unfiltered responses. This helps marketers to gain a more complete understanding of consumer motivation and buying behaviour, which stimulates marketing decisions.
Respondents may not express themselves clearly in the traditional approach, so neuromarketing accurately articulates consumers' crucial subconscious motives. It fills the blind spots of a traditional approach. It gives moment-by-moment insights into consumer behaviour. The companies will understand the honest respondents' opinions about the companies. A neuromarketing analysis will assist companies in gaining market share, growing their clientele, and gaining the loyalty of new customers (Frederick, 2022). 
By analysing an affective process, the researcher identifies the emotions and motivations behind the purchasing decision. The behaviour process teaches a consumer’s engagement and loyalty towards the products. By investigating cognitive processes, the marketer will understand the memory, attention, sensory perception, and recall of the products.
It helps to find out which marketing strategy, pricing strategy, and distribution strategy are more attractive and suitable for companies. It aims to fix the target audience for a particular product in the segment.
FIGURE 1
BENEFITS OF NEUROMARKETING
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10. Challenges in neuromarketing
Neuromarketing impacts different aspects of marketing, such as new product development, branding, packaging, and distributing products (Reynolds, 2006). Neuromarketing has severe challenges in society. Lack of trust in the research process is the primary challenge in neuromarketing analysis. The core beliefs of neuromarketing are unverified, as they lack empirical support and are commonly employed to further economic and political motives (Conejo et al., 2007). 
Neuromarketing analyzes concealed memory, so it faces privacy and ethical considerations. Critics claim that by gathering, disseminating, and modifying data obtained by scanning and testing human brain activity, neuromarketing may be utilized to rob clients of their freedom (Antoniak, 2020).  It is the manipulation of consumer behaviour. Neuromarketing is more scientific and expensive than traditional research. There is complexity and variability in neuromarketing research, so there is a need for scientific skills to interpret the results.  There are limited social science tools available to conduct neuromarketing research.
FIGURE 2
CHALLENGES IN NEUROMARKETING

[image: ]
Source – Self-developed
11. Conclusion
Neuromarketing (NM) emerges as a promising domain aimed at addressing marketing challenges by examining subconscious cognitive, affective, and behavioural mechanisms in consumers, given that a large portion of decision-making processes occurs without conscious awareness. As a result, NM is poised to revolutionize the marketing landscape by offering insights into decision-making processes that remain elusive through conventional marketing strategies (Alsharif et al., 2021). Many multinational companies hire neuromarketing firms to position their brands effectively in consumers' minds. Numerous neuroscience startups are operating in digital India (F6S community, 2024). Neuromarketing plays a crucial role in marketing applications, delivering comprehensive insights into subconscious responses related to branding, advertising, promotion, pricing, and more. In India, neuromarketing companies like Neurons Inc. India and NielsenIQ BASES provide forecasting, analysis, and branding services to businesses, even as ethical and privacy issues persist.
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