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Abstract 

 

In recent years, the sustainable market for green products and services has grown substantially, 

and therefore, marketers have been compelled to search for new ways to create efficient 

advertisements and marketing campaigns. 

Due to high competition in today's crowded markets, it is crucial that companies become more 

innovative in an effort to gain attention from consumers. 

To understand how consumers devote their attention to green products and advertisement 

stimuli, an extensive literature review has been presented to gather consumers consumption 

patterns, behaviours, purchase intentions and attitude towards green products and 

advertisements.  

 

This research starts by observing that social desirability bias poses an issue when analysing green 

consumerism. This issue occurs because extensive research on green marketing is done using 

traditional research methods, such as surveys, interviews and questionnaires. 

It is difficult to identify green consumers based on these research methods due to the instability of 

moral attitude and actual behaviour. 

Subsequently modern studies have found that there is a lack of knowledge considering how 

neuroscience can be used to complement marketing findings, and gain a deeper understanding of 

consumer behaviour. 

Neuromarketing is a discipline of neuroeconomics, in which neuroscientific data is utilized for 

marketing purposes. By using neuromarketing techniques such as EEG, eye-tracking, EMG, GSR 

and ECG, it is possible to measure cognitive processes, attention, emotions, intensity of an 

experienced emotion and heart rate variability, respectively. 

 

The aim of this paper is to investigate possible contributions of literature and techniques in 

neuroscience for marketing management. 

It is analysed how findings in consumer neuroscience can support the traditional marketing mix of 

4Ps (product, price, promotion and place), in order to reach relevant findings of attitudes and 

behaviours from both green consumers and non-green consumers. 
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It was found that the attitude-behaviour gap can be narrowed by learning through 

neuromarketing how to align consumers’ stated preferences with their behaviours. 

This information is essential for environmentally proactive companies who wish to influence 

consumers toward pro-environmental behaviour. 
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1. Introduction 
 
The relation between marketing activities and the natural environment has generated over the 

years several concepts such as sustainable, green, ecological and environmental. (Polonsky, 1994) 

With an increasing awareness of environmental issues, and the need to preserve the environment, 

consumers have increased their green consumption. 

 

In order for a green product to be distinguished from the conventional product, it needs to have a 

label, or some sort of certificate which can prove that the product is indeed eco-friendly.  

For a product to be green, all the activities throughout the supply chain need to be evaluated, 

from the extraction of raw materials, to the disposal of products. Often, eco-labelling is what 

provides a product with credibility in relation to adhering to specific environmental, social and 

ethical standards along the supply chain. 

 

Companies are shifting their role in environmental management, from a reactive to a proactive 

position. Assuming a proactive position means that the company can potentially become an 

environmental leader in their industry, excelling both commercially and environmentally.  

One great example, not too far from home is the company Ørsted, that went from being one of 

the most fossil fuel intensive energy companies in Europe, to a global green energy company in 

the past ten years. 

The company was also ranked by Corporate Knights, the number one most sustainable company in 

the world. 

One of their main missions today is to reduce their emissions at a faster rate than climate science 

deems as needed to limit global warming to 1.5°C. (Ørsted, 2020) This implemented resolution 

serves as a perfect example for a company taking a proactive position. 

As green consumerism is becoming more popular, so are the green advertisements that promote 

the product. Iyer and Banerjee (1993) stated that there is an increase of green advertisements, but 

little is known about how they are perceived to consumers. 

Several studies using traditional marketing methods have emerged, and provided more insight 

about the green consumer, however, these studies cannot be entirely reliable on their own, and 

need complementary research based on behavioural neuroscience studies. 
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This study aims to highlight and close the intention-action gap. There seems to be a massive gap 

between what consumers say and do in relation to environmental sustainability, which is the 

reason why marketers should not rely on what consumers say to believe or value. Through 

neuromarketing techniques, actual consumer behaviours, wants and needs can be studied and 

understood, and eventually companies can use this new information to provide relevant ads and 

products. (O'Rourke, 2014) 

1.1 Research Objective 

 

The aim of this paper is to close the intention-action gap, by developing an understanding about 

what emotions, information and attributes truly motivate both green and non-green consumers to 

purchase environmentally sustainable products. 

This paper has the objective to analyse consumer pro-environmental behaviour not only from an 

emotional appeal, but also from a rational appeal.  

Green products are presented not only through pictures, but also through text, which helps 

classify the product into the green category. For this reason, it is also essential to study the 

cognitive processes from a neuroscience point of view. 

 

1.2 Research Motivation 

 

Several surveys, at a global level, have revealed that promoting Corporate Environmental 

Responsibility (CER) initiatives can positively influence company’s reputation because consumers 

are increasingly motivated to adopt a pro-environmental behaviour and exercise their 

environmental concerns through products they buy. 

In light of these concerns, consumers feel strongly that companies should assume environmental 

responsibility and decrease the effects of their externalities. 

However, the consumption patterns on eco-friendly products, do not match these attitudes 

expressed by consumers in several self-reporting surveys. This issue arises because the data that is 

gathered from these surveys is biased and distorted. People are not able to reconstruct and 

interpret their own thoughts and feelings, nor can they entirely predict their behaviour.  
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Therefore, neuromarketing techniques are a useful tool to measure the individuals’ in the moment 

responses and subsequently predict consumer behaviour and decision making. 

 

1.3 Limitations of the Research 

 
The focus of this paper lies on green consumerism, and how consumers product choice can have a 

negative impact on the environment, such as the increase of greenhouse gas emissions. Therefore, 

the aim is to study Corporate Environmental Responsibility, which only concerns the 

environmental aspects of Corporate Social Responsibility. 

In addition,  the research is limited to a specific time frame, therefore, as time progresses, the 

findings may become less relevant due to changes in the environment, in marketing practises and 

consumer behaviour. 

It is also essential to highlight that due to the current coronavirus pandemic, it was not possible to 

perform any experiments in a social setting. Many companies are overwhelmed with work, and 

therefore it has been challenging to get in contact with relevant managers to set up interviews and 

gather primary data. 

1.4 Research question  
 

The research question in this paper is “How can Neuromarketing narrow the attitude-behaviour 

gap in green consumption”? 

The answer to this research question will be attained by answering a set of sub-questions which 

are: 

• How can marketers avoid social desirability bias when analysing consumers’ attitudes and 

behaviours towards green products? 

• How are neuromarketing techniques a useful tool to identify positively viewed attributes in 

green products? 

• How are neuromarketing techniques a useful tool to analyse consumers’ response to green 

ads, and design more effective  

• How can findings from consumer attitude towards green ads help design effective green 

advertisements? 
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• How should green ads be framed in order to create pro-environmental attitudes and 

behaviour? 

 

2. Methodology 

 

For the findings in this thesis to be deemed as credible, it is essential to outline the framework of 

the methodology.  

The Saunders’ research onion (Saunders et al, 2019) has been used to structure the methodology 

section, and to give a detailed description of the stages involved in the research process.  

The research onion has been chosen to design the research methodology due to its adaptability 

features that can be applied in diverse contexts, and almost any kind of research methodology. 

The methodology will be described starting from the outer layer to the inner layer of the onion. 

The research onion consists of the following six layers: 

 

• Research Philosophy 

• Research Approach 

• Methodology Choice 

• Research strategy 

• Time Horizon 

• Data Collection methods 

 

2.1 Research Philosophy 
 

The concept of research philosophy refers to a set of beliefs and assumptions about the 

development of knowledge in a particular field. The assumptions that are made reflect the way in 

which the author views the world and are therefore important as they shape the research project. 

(Saunders et al, 2019)  

The philosophical aspects of ontology and epistemology serve as foundations for the nature of 

social research (Walliman, 2006) and are therefore fundamental concepts to understand.  

Ontology relates to the assumptions made about the nature of reality. (Saunders et al, 2019)  

In essence, ontology identifies two different theoretical attitudes to understand the nature of 
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social entities. (Walliman, 2006) 

Social entities can be understood as objective entities (objectivism), that have an independent 

existence in reality and are not dependent on social actors. On the other hand, social entities can 

also be understood as a social phenomena (constructivism), which are reliant on social 

interactions, while being in constant state of change. (Walliman, 2006) 

The other foundation that concerns research philosophy is epistemology. This concept addresses 

what should be regarded as acceptable knowledge in a particular discipline. (Saunders et al, 2019)   

The knowledge can be acquired by sensory experience (empiricism) or by reasoning (rationalism). 

(Walliman, 2006) 

More recently, the epistemological positions also distinguish between positivism and 

interpretivism. Positivism is associated with natural sciences and its application to the study of 

social reality. This is an objective approach that assumes that social reality is observable, and the 

results from these observations can be considered law-like generalisations.  

Interpretivism on the other hand, uses a subjective approach, and recognises that humans differ 

from physical phenomena because they create meanings. (Saunders et al, 2019) 

This is, interpretivism states that social reality is subjective, and people attribute meanings and 

interpretations to it, behaving accordingly.  

By recognizing that subjective meanings play a big part in social actions, interpretivism is more 

connected with social sciences that wish to make sense of the social world. 

Based on this literature, this research takes an interpretivist position, because the aim is to analyse 

and understand the connection between attitude and behaviour in green consumerism. 

Decreasing or eliminating the overall ecological footprint is highly influenced by which type of 

product consumers purchase (sustainable or conventional). In turn, these consumption patterns 

depend on the meaning that social reality has to consumers, because people behave according to 

those meanings. 

 

2.2 Research Approach 
 

The research approach can be separated into deductive reasoning and inductive reasoning. 

Deductive reasoning starts with a set of theories, and through logical arguments, a specific 

conclusion is reached.  
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On the other hand, inductive reasoning starts with specific observations, and is followed with 

general conclusions. (Walliman, 2006) 

 

This research started with an observation that social desirability bias was an issue when analysing 

green consumerism. This issue occurs because extensive research on marketing is done using 

traditional research methods, such as surveys, interviews, questionnaires. 

Contemporary studies have found that there is a lack of knowledge considering how neuroscience 

can be used to complement marketing findings, and gain a deeper understanding of consumer 

behaviour. Therefore, the research starts with an inductive approach. 

 

2.3 Methodology Choice  
 

The methodology choice for this research was the multiple method since more than one data 

collection technique has been used. 

The qualitative data from this study derives from an in-depth interview with an employee from 

Neurons, which serves as primary data. In addition, academic journals, reference books and 

articles have been used as secondary data. 

2.4 Research strategy 

 

Research strategy is divided into qualitative methodology and quantitative methodology. The first 

tends to describe, rather than measure, and enhances the importance of involving a creative 

process of theory development.  

On the other hand, quantitative methodology is based on collecting and analysing numerical data, 

which is often used in analytical methods, often in relation to hypothesis testing.  (Walliman, 

2006) 

This paper uses a qualitative approach to study consumer behaviour in green consumerism. 

Furthermore, qualitative research often takes an interpretivist position, therefore incorporating 

the philosophical foundations and the aim of this thesis. 

Furthermore, case study is the research strategy selected for this paper, in order to explore 

consumer behaviour in green consumerism, and the potential influence that green consumers 

have on the environment. 
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Instead of only selecting a single case, a small number of examples was chosen, to study each one 

of them in their own context, in order to make assessments and comparisons. (Walliman, 2006) 

This research strategy is used not to create new theories, but to obtain deeper insights into how 

neuroscience can merge with the discipline of marketing, to gain a better understanding of 

consumer behaviour in relation to green products and advertisements. 

 

2.5 Time Horizon 

 

Time horizon of a research concerns cross-sectional research or longitudinal research. The former 

refers to collection of data at a single point in time, whereas the latter focuses on repeated cross-

sectional research, to discover how time influences the results. (Walliman, 2006) 

This research paper aims at narrowing the attitude-behavioural gap in green consumerism that 

exists today. Environmental issues and consumers attitudes towards green products will most 

likely change over time, narrowing or widening the attitude-behavioural gap. Nevertheless, the 

aim in this thesis is to analyse the gap at a current state. 

 

2.6 Data Collection 
 

Primary sources and secondary sources have been used in this research with great focus on 

qualitative data.  

The primary data was collected by conducting one semi-structured interview, which had an open 

approach to interviewing, contrary from performing a very structured interview with standardised 

questions. (Bryman, 2016) Nevertheless, the interview structure was planned to ensure that 

specific topics would be covered. In addition, even though the questions were pre-planned, 

deviation from the initial interview structure was allowed when new interesting points emerged. 

Since part of this research is interested in finding out how neuromarketing methods can 

contribute to test the effectiveness of the elements of the marketing mix, the interviewee is not 

selected randomly, but rather based on relevancy to the line of questioning.  

The interview sample consists therefore in interviewing a Project Manager with experience in the 

field of neuroscience and conventional marketing. 
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The secondary data collection stems from articles and literature found through Google Scholar, 

SAGE Publications, CBS database, and other reliable sources. This data was collected for other 

research purposes other than this specific study. Nevertheless, the data aligns with the purpose of 

this paper, and can therefore be utilized to get a deeper insight on consumers consumption 

patterns, behaviours, purchase intentions and attitude towards green products and 

advertisements.  

To ensure that the chosen articles were relevant to the research, year of publication, relevant 

keywords and journal source were considered before collecting the secondary data. 

 

2.7 Validity and Reliability of Data 
 

To evaluate the quality of the research the concepts of validity and reliability are essential. Validity 

is concerned with whether the data collected is accurate and relevant to the purpose of the 

research. The validity can be measured by the extent to which the data collected is a good fit with 

the theories. 

Reliability on the other hand, refers to the trustworthiness and consistency of what was found in 

the research study, and to what extent the results of a study can be replicated. (Saunders et al, 

2019) 

The secondary data used for this research is a mixture of academic journals, online sources, review 

articles, reference books, videos and a case study power point presentation provided by Neurons. 

These sources of data are all reliable, and valid to the research in question. 

Furthermore, despite privacy and ethical concerns from neuromarketing techniques, the 

secondary data retrieved from academic journals that used neuromarketing methods exercised 

several methods such as experiments and surveys, at different times, and in different fashion, 

which increases its credibility.  In addition, the studies also described the used methodology, 

assuring that the experiments were conducted in an ethical way, respecting the participants. 
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3. Literature Review 
 

3.1 Circular Economy 

 

Since the Industrial Revolution, population has grown and there has been a continuous increase of 

production and consumption activities that have placed severe pressure on Earth’s systems. This 

has resulted in four, out of the nine planetary boundaries, to be crossed. This concept was 

designed in 2009 for the global scale and defines the environmental limits within which humans 

can safely operate. (Chamberlin, 2018) 

Climate change altered biogeochemical cycles, land-system change, and loss of biosphere integrity 

are the four planetary boundaries that have been crossed, and that have put global systems and 

the overall population’s wellbeing at risk. 

Companies have a growing obligation to decrease the effects of their externalities, while still being 

able to maintain the present model of economic growth. (Chamberlin, 2018) Therefore, 

incorporating circular economy features into their corporate social responsibility policies should 

be a company goal. 

 

Circular economy is the opposite of a linear economy, where raw materials are collected, then 

converted into final goods, which are used until they are eventually disposed of as waste. In this 

type of system, value is created by producing and selling as many goods as possible.  (Het Groene 

Breine, 2019) 

On the other hand, in a circular economy products and services must be redesigned in order to 

follow the three-approach strategy: reduce, reuse and recycle.  

Consumption of resources and the generation of waste should be reduced, the discards reused in 

their full form or partly, as parts of other products, and recycle waste as raw materials for further 

use. 
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            Figure 1. (Source: Het Groene Breine, 2019) 

 

Depending on the economy (liner or circular), the perspective of sustainability changes. Within a 

linear economy, sustainability is sought in eco-efficiency, meaning that the goal is to minimise the 

ecological impact for the same output. Consequently, earths’ systems will still become overloaded 

at a certain point, the only difference is that the process is being delayed by minimising the 

ecological impact. In a circular economy, sustainability is pursued by increasing the eco-

effectiveness of the system, meaning that the ecological impact is not only minimized, but it is 

positive. (Het Groene Breine, 2019) 

 

For example, sustainable beef has been heavily criticized for greenwashing, which can be defined 

as the process of providing misleading information about a company's products being 

environmentally friendly. This topic will be further discussed in the next section. 

It is general knowledge that livestock is related to the emissions of the greenhouse gas methane. 

In a linear economy, livestock farming, such as for the production of beef, is made more 

sustainable by overseeing good animal health, reducing the number of sick cows, which in turn will 

reduce the number of unproductive animals that emit methane gas. (Three ways livestock farming 

is becoming more sustainable,2019) This will result in a more eco-efficient production. 

However, in a circular economy, sustainability is achieved by making beef substitutes, instead of 

making beef from cows.  



15 
 

Meat substitutes are plant-based protein options, as an alternative to meat, which conserve 

ecosystems and biodiversity, contribute to landscape management, and promote rural 

investment. This will have a higher positive economic, social and ecological impact than the same 

production of beef. (Het Groene Breine, 2019) 

Scientists have revealed that an increase in methane pollution could interfere with the goal of 

limiting global warming to 2°C, which was set by the Paris Agreement.  

“Such a target will become increasingly difficult if reductions in methane emissions are not also 

addressed strongly and rapidly.” (The Guardian, 2017) 

 

3.2 Green Marketing 

 

In recent years, environmentalism has developed and has become a concern to the overall 

population. The green movement is now visible and influences everyday activities such as 

purchasing and consumption.  

However, green consumers are not only concerned about the purchase and consumption 

processes, but they are also worried about the production process, the excessive use of scarce 

resources, and the disposal of products as waste. 

As this has become an increased concern for the consumer, organisations recognized the need to 

pursue green marketing strategies. 

Organisations find that adopting green marketing strategies is a must to promote their image and 

brand, by revealing their environmental awareness. (May, 2007) 

Due to the fast changes in the environment and in consumer behaviour, it is essential to look back 

and review previous literature in order to understand how green marketing came to be. 

Green marketing can serve as an opportunity to raise consumers’ awareness of green issues. This 

is, business leaders could play a role in leading society to a more ideal, sustainable world. By doing 

this, managers would shift from a reactive management style, to a proactive approach. 

This argument is supported by Cohen (1994), who argued that “Corporations have been granted 

the right to become the major depositories and best owners of wealth in our society ... With all of 

this power, there is just no way business can walk away from the world's pressing problems ... 

Business must be part of the solution ... We have to decide what corporate responsibility means .. A 
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commitment to social responsibility must be expressed in core corporate activities: what you 

produce, how you produce it, how you treat your employees.”  (Zinkhan, 1995) 

A corporation's core mission is to meet and satisfy consumers’ needs. Nevertheless, when 

designing strategies and making management decisions, business leaders should take into account 

public welfare. 

However, the problem arises when stockholders’ interests are not aligned with concerns of the 

environmental movement. (Zinkhan, 1995) 

According to Polonsky (1994) businesses have accepted and incorporated several environmental 

issues into their corporate activities. They have realized green marketing as an opportunity to 

achieve their goal, and they believe to have a moral obligation to become more socially and 

environmentally responsible.  

To support these statements, Polonsky (1994) addresses that the development of journals such 

“Business Strategy and the Environment” and “Greener Management International”, are evidence 

that corporations have switched their approach from reactive, to proactive. (Polonsky, 1994) 

Green marketing industry grossed $9.18 billion in 1995, and it continued to grow in numbers, as it 

reached $30 billion in the year 2000. (May, 2007) 

This development can be explained by the high competition in today's markets, and therefore the 

need for companies to become more innovative in an effort to draw attention from consumers. 

(May, 2007) 

According to Polonsky (1994) green marketing can be understood as a broad set of activities that 

integrate modifications in the production process, in advertising and packaging changes. 

Polonsky gave a broad definition of green marketing that will be used throughout this paper : 

“Green or Environmental Marketing consists of all activities designed to generate and facilitate 

any exchanges intended to satisfy human needs or wants, such that the satisfaction of these needs 

and wants occurs, with minimal detrimental impact on the natural environment.” (Polonsky , 

1994) 

In order to understand the importance of green marketing, Polonsky made use of the definition of 

Economics: “Economics is the study of how people use their limited resources to try to satisfy 

unlimited wants”. (Polonsky , 1994) 

This statement recognizes that the resources on earth are limited, and therefore, businesses have 
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the responsibility to develop alternative ways to meet the unlimited wants and needs of 

consumers. 

Green marketing describes how companies balance these limited resources, while attending to 

consumers wants and needs, as well as achieving desired organisational performance. (Polonsky , 

1994) 

 

3.2.1 Green advertisement 
 

According to Banerjee et al (1995), green advertisement is any ad that meets the following 

requirements : 1) the relationship between a product/service and the biophysical environment is 

highlighted; 2) encourages an environmental friendly lifestyle; 3) builds up a corporate image of 

environmental responsibility. 

Advertisers use ads to promote products and services, while highlighting their relation to the 

environment.  

As another option, advertisers can also choose to focus on enhancing the company’s’ image, by 

projecting an image of corporate environmental responsibility, and how the company aligns its 

interests and strategies according to environmental movement. 

Advertising is a very powerful tool, due to its ability to persuade and manipulate the public. Green 

advertising targets the green consumer, the one who is environmentally conscious. This is one of 

the main tools that allows organisations to demonstrate their pro-environmental behaviour and 

devotion. 

Manufacturers are today, more than ever, informing their customers about the environmental 

benefits of their products and services, which results in the rise of green advertising. 

Scholars have argued that all green advertising should be truthful, legal, sincere and decent. It is 

important to explain through purposeful terms and pictures the positive environmental impacts of 

green products, in order to avoid falling into the category of greenwashing.  (May et al, 2007) 

There is evidence found in a study by Haytko and Matulich, (2008) that people who are concerned 

with the environment, and tend to have pro-environmental behaviours, are more likely to be 

affected by green advertising.  

As green advertising keeps growing, marketers face the challenge of continuously evaluating green 

strategies, to keep them relevant and up to date with new environmental matters and new green 
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consumers. 

Furthermore, the green strategies also need to be aligned with modern marketing models. (Haytko 

and Matulich, 2008) 

In regards to consumer behaviours, it is still challenging to understand the nature of green 

consumers, which in turn makes it hard to predict various marketing outcomes. 

This paper aims to, with the help of neuromarketing studies, understand and measure the effects 

of green advertising techniques on both green consumers and non-green consumers. 

Iyer and Banerjee (1993) found evidence that despite the dependence on mass media for 

information, consumers did not find advertisements by a major company a reliable source of 

information. This argument remains true today if companies fail to advertise their product in a 

truthful and honest manner. (May et al, 2007) 

However, data gathered from several studies has shown that source credibility does not influence 

consumers’ attitudes the way it was taught to.  

Several studies have been conducted to determine consumers’ attitudes towards green ads, and 

how to design the most effective green advertisements in terms of form and structure. However, 

none of these studies have been successful in determining the deep influence of green 

advertisement. (May et al, 2007) 

The variable emotion plays a big part in influencing consumer behaviour and understanding why 

consumers value a certain product the way they do. (Kotler, 2017) However, emotions are usually 

an unconscious process that cannot be measured through self-reporting tools. They are, 

nevertheless, physical and instinctive, meaning that they can be measured through body reactions 

such as brain activity, heart rate, facial expression, pupil dilation and skin conductance. 

(Farnsworth, B. 2020) In turn, neuromarketing techniques have the capacity to analyse the 

interaction of the human brain and body in response to green advertising. 

In the same line, neuromarketing techniques can be used to analyse the emotional responses to 

different green advertisements. (Fiesta et al, 2015) 
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3.2.2 Eco Branding  
 

Due to the increasing environmental and social concerns in various industries, more and more 

companies and NGOs are participating in the promotion of sustainability in production and 

consumption practices.  

In order to achieve sustainable market developments, not only do companies need to make their 

operations sustainable, but the supply chain in its entirety needs to be modified. 

The retailers in particular, can play an important role in influencing consumers and developing the 

market for sustainable products. (Chkanikova & Lehner 2014) 

A green market is essentially based on two factors: eco-labelling and eco-branding. Eco-labelling 

can be described as attributing a certificate or label to a product which proves that the product 

and the process adhere to specific environmental, social and ethical standards along the supply 

chain. These standards usually vary depending on the industry or sector. 

On the other hand, eco-branding has a different functionality as its main goal is to achieve higher 

market shares by differentiating the products from their competitors based on sustainability 

features. (Chkanikova & Lehner 2014) 

Nevertheless, the line that differentiates these market instruments from one another can easily be 

blurred out, as more retails today are rolling out private eco-branded products, that are 

corroborated with eco-labelling from a third party. This means that retailers also bear the 

responsibility of being sustainable, and therefore a new type of regulatory framework for retailers 

has become increasingly important in order to regulate standards and quality. 

The two instruments will be discussed in this paper from a neuromarketing perspective in order to 

understand their efficiency in modifying consumers’ behaviours to buy eco-friendly products. 

(Chkanikova & Lehner 2014) 

Companies can have a reactive or a proactive position in environmental management. When 

companies are compliant, but assume a reactive position, environmental management is solely 

driven by legislation, and they do not enjoy a competitive advantage based on their environmental 

stance. (Selvefors et al, 2011) 

On the other hand, companies that assume a proactive position, and have business leaders willing 

to use their management policies to support organisational change , are classified as compliance 

plus. 
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Moreover, companies that strive to be environmental leaders in their sector, integrate sustainable 

business, eco-friendly design activities, and eco-branding into the organisation. These types of 

businesses create leading edge by excelling both commercially and environmentally. (Selvefors et 

al, 2011) In addition, design and brand strategies must be integrated, otherwise, they will most 

likely not provide the intended experience to the end customer. 

Environmental strategies need to be implemented throughout the whole organisation, and 

environmental impact needs to be considered when redesigning processes and products, in order 

to truly be innovative. 

 

When integrating environmental sustainability into business operations, it is essential to look 

beyond the short term benefits and look in the long term, as this integration will not only enhance 

performance but also build resilience. 

In the long term, a greater environmental performance could lead companies to a potential eco-

brand reputational advantage. However, it is challenging to reach and  maintain such a reputation, 

because today most companies communicate to their customers that their company factors 

environmental responsibility into their operations, or at least convey this false impression, also 

known as greenwashing. 

In order to be credible about being environmentally committed, companies need to be proactive 

about managing their environmental issues, while working with stakeholders to understand their 

views and concerns, to be able to incorporate it all in the company’s strategic decision-making 

processes. (Selvefors et al, 2011) 

Proactive eco-branding involves implementing a consistent life-cycle analysis in product design, 

because eco-brands are required to design products in a way that when they reach the end of 

their life cycle, are able to be disposed of without creating waste. Products that can easily be 

disassembled, upgraded by substituting parts, and recycled should be the foundation for product 

design. 

In order to decrease or completely eliminate the products impact on the environment, it is also 

suggested that companies take a “product stewardship” approach, meaning that all actors 

involved throughout  a products’ life cycle have to take responsibility for diminishing this impact. 

(Selvefors et al, 2011) 
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Companies that strive to become environmental leaders in their industry, need to actively 

research and develop innovative products or services that support a more ecological way of living. 

So far, the focus has been on the supply side, however, recently several strategies have been 

developed focusing on the use phase of products. 

Through behavioural intervention strategies that can be applied to design practices, designers can 

influence and encourage consumers’ towards a more environmentally friendly behaviour. This 

strategy used to target eco-friendly behaviour is mentioned as “User Centred Design for 

Sustainable Behaviour”. (Selvefors et al, 2011) 

 

3.2.3 Eco Labelling 
 

The first eco-labelling initiatives were established and monitored by governments, aiming to 

motivate producers to adopt sustainable practices, and in turn they would be rewarded with a 

certified and potentially more profitable brand. These certifications were given to the products 

that, within a specific category, were the most environmentally friendly, that is, products that had 

least environmental impact. 

This practise was more successful in some countries than others, Germany, Denmark, Norway, 

Sweden and Finland, were among the countries with a higher success rate in terms of industry 

participation. 

Some other countries didn’t share the same participation rate, due to the lack of interest of 

producers, retailers and consumers. (Gulbrandsen,2006) 

Nevertheless, the attitude towards eco-labelling has changed over the past two decades, and 

many nongovernmental organizations (NGOs) and voluntary programs have developed several 

labelling programmes and voluntary certification, due to the increasing environmental and social 

concerns in various industries. 

 

Each industry has its own environmental and social performance standards, which are regulated 

by a compliance audit, and only if the requirements are met, and practices are approved, do 

products receive an eco-label. (Gulbrandsen,2006) 

According to Guldbrandsen (2006), companies can enjoy many benefits from having a product 

eco-labelled, such as credibility, better reputation and a potential competitive advantage. 
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These benefits have changed both companies' and consumers’ attitude towards eco-labelling, and 

the demand for them has been increasing. 

International environmental networks have targeted specific firms, which they believed could 

create peer pressure within the industry, in order to get other firms involved in adopting 

ecological certification labels. This would occur mainly because firms’ environmental and social 

reputations can reflect the entire industry. (Gulbrandsen,2006) 

There has also been evidence that some companies adopt voluntary standards in order to avoid 

harsh future policy regulations. However, it is most common for firms to adopt these voluntary 

standards to eliminate obstacles to enter certain markets, and to be able to charge a price 

premium on eco-labelled products. (Gulbrandsen,2006) 

According to Sammer and Wüstenhagen (2006), eco-labelling adds value to a product, and enables 

products to be differentiated in the marketplace. However, in today's markets, most products 

have some kind of certification, and often they are rated at the same level as other products in the 

same category, which makes it harder for a product to stand out. 

In the research conducted by Sammer and Wüstenhagen (2006), they found that in the household 

appliance industry, more specifically, the washing machine sector, 80% of the products had an A 

rated label, meaning that having an eco-label would not provide companies with a competitive 

advantage in terms of differentiation.  

It is therefore suggested that policy makers create further incentives to attain an eco-label, so that 

greater improvements can be made. 

In terms of consumer behaviour and decision making, a study was conducted by Loureiro et al 

(2001), regarding the preference for eco-labels. 

The research was conducted with apples, and could be distinguished in three categories : regular 

apples, organic apples, and eco-labelled apples. There was no any price difference between the 

three categories, and the observed choices were as follows: consumers that have similar concerns 

for the environment and food safety, would tend to choose either the eco-labelled apple or the 

organic apple. However, when presented with only these two options, consumers chose the 

organic labelled apple. 

The results show that consumers consider the organic apples to be an even safer and more eco-

friendly alternative than eco-labelled apples. 
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The eco-labelled apples are an intermediate choice between regular and organic apples, when the 

consumer is to an extent concerned with the environment. (Loureiro, 2001) 

Nevertheless, this study does not specify if consumers in fact comprehend the meaning of eco-

labels, therefore, it is not possible to know if this information would affect their apple preference. 

Also, if consumers do not understand eco-labels, will they pay any attention to products labelled 

as such both in store, online, or in an ad? 

In the analysis section this topic will be discussed, and it will be shown how neuromarketing 

techniques can address this question. 

 

3.3 Consumer Behaviour 

 

3.3.1 Classic and Behavioural Theory of Decision Making 

Decision making can be broadly defined as the process of making a choice between several 

alternatives. (Buchanan, 2016) 

Classical decision making and the rational model of decision making, are two conventional 

approaches that originally stem from economics, and in turn are used to understand individual 

decision making. The first approach assumes that decision making is a rational process : decision 

makers are objective, they have access to all the information and therefore, all alternatives and 

consequences are considered before making a choice. 

In the same line, the rational model of decision making supposes that the decision making process 

is rational, and involves sequential steps that increase the probability of achieving the most 

optimal outcome.  

The concept of rational decisions is based on a rational mode of thinking, as opposed to emotions 

or feelings. (Buchanan, 2016) 

However, the rational model has been heavily criticized by researchers for not being an accurate 

representation of how decisions are made. 

Modern cognitive studies by psychologists have found that decisions have their foundation on 

tacit knowledge, judgements and heuristic models. 

Initial contributions to this new way of thinking were made by Herbert Simon , and until this day, it 

is still one of the most influential descriptive models. Behavioural theory of decision making 
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considers decision making as an element of individual behaviour. 

This model assumes that the rationality of individuals is limited, and optimal decisions are 

therefore made within the limit of the information available and mental capabilities. This is, 

individuals make decisions within the limits of bounded rationality, which acknowledges that it is 

not possible to capture all complexity of the problem and consequently generate all alternatives 

and predict all consequences of each alternative. 

Moreover, decision making is also influenced by various factors such as personal goals and political 

factors.  (Buchanan, 2016) 

Due to cognitive limitations, as well as situational limitations, individuals make decisions that are 

“good enough” instead of ideal, meaning that they seek satisfaction solutions. The first solution 

that is found and considered to be “good enough” is the one chosen. 

This is the opposite from the rational decision making model, where individuals seek the ideal 

solution by comparing and evaluating all alternatives (maximizing).  (Buchanan, 2016) 

3.3.2 Dual Processing Perspective 

Modern cognitive studies by psychologists, as the one mentioned above by Herbert Simon, have 

introduced the concept of bounded rationality, and highlighted the limitations of rationality. 

The decision making process requires choice, which in turn involves careful thought and 

information. However, information overload may result in either delaying decision making, or 

making the wrong decision. 

In order to speed up the decision-making process and minimize the cognitive effort, heuristics and 

biases were introduced in decision making. (Buchanan, 2016) 

These concepts were introduced by Amos Tversky and Daniel Kahneman in the late 1960s and 

early 1970s and has been applied most vigorously in economics. (Gilovich, 2002) 

Heuristics are mental shortcuts, used as “rules of thumb” that allow decision makers to quickly 

make judgements and solve problems. However, these cognitive shortcuts can cause thinking 

errors and lead to irrational decision making. 

This line of thinking can be linked to psychological theories of intuitive thinking, taking a further 

step away from the rational model.  (Buchanan, 2016) 
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Kahneman (2003), recognized that humans have two modes of thinking and making decisions, 

which roughly correspond to the notions of reasoning and intuition. In his paper, Kahneman 

argued that “Reasoning is done deliberately and effortfully, but intuitive thoughts seem to come 

spontaneously to mind, without conscious search or computation, and without effort.” 

 Several studies have associated intuition with poor performance due to a high rate of errors in 

easy problem formulations: “people are not accustomed to thinking hard and are often content to 

trust a plausible judgment that quickly comes to mind.” (Kahneman, 2003) 

However, intuitive thinking can also be powerful and accurate. Due to the learning process and 

prolonged practise of learned skills, individuals can master competences and perform them in a 

quick, effortless way. 

Stanovich and West (2000) proposed two systems that correspond to intuition and reasoning: 

System 1 and System 2. (Figure 2) (Kahneman, 2003) 

System 1 is associated with intuition and is described as fast, automatic, effortless, emotional and 

instinctive, while System 2, which is associated with reasoning, is described as slow, deliberate and 

logical. Therefore, System 1 is identified as unconscious, using intuition and heuristics to operate 

and reach decisions quickly. 

Contrary to System 1, System 2 is defined as conscious and is involved in activities that require 

complex computations. This requires cognitive effort, which is used as an indicator for a given 

mental process. (Buchanan, 2016) 

 
Figure 2 (Source: Ikea Green Energy 1.0 - Concept Testing, Neurons power-point) 
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Since System 1 uses intuition and heuristics to quickly reach conclusions, biases are likely to occur. 

To correct these errors, it is said that System 2 monitors the activities in System 1, checking 

whether the intuition is defected or if the judgement is blurred by emotions.  

If quick judgements are not corrected by System 2, bias will occur and will result in poor 

decisions.(Buchanan, 2016) 

 

The overall mental capacity for effort is limited, therefore two or more demanding mental 

activities occurring simultaneously tend to disrupt each other. It is safe to predict this if for 

example, an individual is asked to solve a mathematical equation while attempting to keep several 

digits in his active memory. This individual would most likely quickly draw an answer to the 

equation with whatever comes to mind. (Kahneman, 2003) 

On the other hand, effortless processes are to some extent, not disrupted when combined with 

other activities, nor do they interfere with them. For example, two activities such as driving a car 

and having a conversation, can be done simultaneously, but still depend on the attention required 

from the driving task. (Kahneman, 2003) 

The first example supports the argument that the monitoring by System 2 over System 1, is done 

rather lightly, and potential errors are detected only occasionally. (Kahneman, 2003) 

Furthermore, Kahneman argued in his book “Fast and Slow thinking” that the impressions and 

feelings generated by System 1 are the main sources of decision in System 2. (Kahneman, 2011) 

According to Sadler-Smith and Shefy (2004), the relationship between intuition and rationality is 

useful as a form of validation or expertise. Proceeding from intuitive thinking to rational analysis 

tests out the validity of gut feeling. Alternatively, proceeding from rational analysis to intuitive 

thinking is a method to attain intuitive expertise or feeling based validation, in order to test 

rational judgments. (Sadler-Smith and Shefy, 2004) 

The dual process theory has become very popular across several disciplines; however, some 

marketers have failed to understand that System 1 and 2 are not meant to be literal 

representations of how human cognition works. Rather, these two systems are a useful metaphor 

for human behaviour, and their purpose is to highlight the fact that human behaviour is partly 

driven by heuristics and intrinsic bias, and partly driven by reasoning. (Murray, 2019) 
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Nevertheless, the dual process theory supports the main message of this paper : individuals are 

not able or willing to fully articulate their thoughts and feelings, nor are they able to entirely 

predict their behaviour. (Murray, 2019) Therefore, neuromarketing techniques are a useful tool to 

measure the individuals’ in the moment responses and subsequently predict consumer behaviour 

and decision making. 

3.3.3 Early studies of pro-environmental behaviour 
 

Cornwell and Schwepker (1991) made a study to understand consumer consumption patterns of 

ecologically packaged products. It was found that psychographic variables played a bigger role 

than demographics for understanding green consumers. 

The analysis showed that people who are environmentally conscious, meaning that show concern 

for the environment, have a favourable attitude toward ecologically conscious living and have an 

internal locus of control , are more likely to buy ecologically packaged products. 

This means that increased awareness about their harmful choices to the environment, may result 

in attitude and purchasing behaviour change. 

Using advertisements to educate the consumer increases awareness of the problem, and if 

consumers can be convinced that they can make a difference, their attitude might change, which 

will result in behavioural changes as when deciding to purchase an ecological product. 

Moreover, having marketers take an active role in educating the public, rather than having 

policymakers place laws for consumers would decrease the need for government intervention. 

(Schwepker, et al,1991). 

The Cornwell and Schwepker’s study assumed that all things remained equal except for the 

package, and that the main vehicle that drove consumers to purchase ecologically packaged 

products was knowledge. 

This last assumption is based on old models of pro-environmental behaviour, that are built on 

a linear progression of environmental knowledge, that leads to environmental awareness, and 

finally to pro-environmental behaviour. 

However, even though there is plenty of research today that refute these old models from the 

early 1970s, most environmental Non-governmental Organisations (NGOs) and governments still 

use them as a foundation for their communication campaigns and strategies. 
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This may come as a surprise, as it is widely known that it is very difficult to change habits, even if 

that means that new behaviours have clear benefits over old ones. So even though policymakers 

may be doing a good job in spreading information to the public to increase environmental 

awareness and concern, this will not necessarily translate to pro-environmental behaviour. 

(Kollmuss, et al, 2002) 

 

Shove (2003) has shown in his study that individuals do not simply take new information or 

environmentally oriented advice and behave according to this. For example, the effort to make 

householders decrease their use of heat for the benefit of the global environment has not been 

successful over the past 30 years, as the average temperatures in British homes have been steadily 

increasing.  

This is to say that even though consumers have green product knowledge, it does not mean that 

they will behave according to it. (Bartiaux, 2007) 

Nevertheless, even though some studies have found that knowledge does not directly affect 

behaviour, it is still considered to be a prerequisite variable for green purchase intention 

 

3.3.4 Conventional market research methods 

 

To understand green consumer behaviour, traditional research methods are not enough as they 

are not able to close the existing gap between the possession of environmental knowledge and 

pro-environmental behaviour. 

These conventional methods can be both quantitative self-report survey questionnaires, and 

qualitative research such as focus groups and interviews, where cognitive responses to external 

marketing stimuli are measured. 

However, there are many limitations in such conventional market research methods, such as the 

inability to capture consumers’ emotional preferences, and the struggle of being able to accurately 

interpret consumer’s responses. 

Their responses are prone to both distortion and bias, which is hard to measure and manage. 

(Harris, et al, 2017) 

For example, during a self-reporting questionnaire, the consumer may reply to the questions in a 

way that appears dedicated to green consumerism, however, when actually choosing a product, 
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the consumer may not choose a green product due to an economic orientation rather than 

environmental consciousness. (Lee et al, 2014) In this case, the behaviour did not match self-

reported attitudes, and therefore the results of the research were distorted by the incorrect 

answers. 

 

Factors such as socially desirability distort the results because people like to express opinions that 

they believe are more socially acceptable. (Genco, 2013) 

Reports from national polls by Nielsen and Gallup, green marketing annual surveys by the Natural 

Marketing Institute, surveys on climate change and food by NGOs, are all reports that summarise 

consumers’ responses to the topic of sustainability. 

An online survey conducted in 2014 by Nielsen, stated that “Fifty-five percent of global online 

consumers across 60 countries say they are willing to pay more for products and services provided 

by companies that are committed to positive social and environmental impact.” (Nielsen, 2014) 

This report tells the same thing as many others do: consumers are willing to pay more for green 

products, and the ecological efforts and sustainable practices are factors when it comes to 

purchase decisions. 

However, several years of evidence show that these reports on sustainability are flawed, which are 

mainly caused by social desirability. 

When consumers are shopping, factors such as time pressure and price, often mean that the 

consumer will choose the product they are more familiar with, or the cheapest. 

Surveys are not able to analyse how consumers’ choice may be affected by habits, manipulative 

marketing and social pressures that consumers are not able to explain, therefore, these types of 

reports will always have an attitude-behaviour gap. (O’Rorke, 2014) 

Traditional research methods are subjected to various sources of bias, not only the social 

desirability bias, but also agreeableness bias, knowledge exposure bias and misinformation bias. 

Furthermore, consumers do not have access to the nonconscious process that underlie their 

conscious thinking, therefore, these methods will never result in accurate responses from 

consumers. (Genco, 2013) 
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In order to identify and measure nonconscious preferences, as well as executive cognitive 

functions, a neuromarketing approach will be used. 

 

3.4 Marketing mix 4 Ps 

 

Marketing mix is a base model for businesses, and has been defined by Kotler as the ”(…)set of 

marketing tools that the firm uses to pursue its marketing objectives in the target market” (Kotler, 

2000) 

In its modern form, the 4 Ps were proposed by Professor Jerome McCarthy in the 1960s, and 

consisted of product, price, place and promotion. 

 

The first element of the marketing mix is product, which includes various elements as quality, 

design, packing and features, which can be seen in figure 1. 

The goal of a company is to design a product or service to satisfy consumer needs and wants. It 

should be differentiated from the items or services offered in the market by their competitors, in 

order to have consumers favour it and be willing to pay a price premium. (Kotler, 2012) 

 

Price is one of the most significant elements in the 4 Ps to affect consumer’s choice. It is 

essentially what consumers have to pay to acquire a product or service , and it reflects what they 

are willing to pay. 

There are several pricing strategies including cost-based pricing, where the price is set by 

considering the costs of the product, and adding some mark-up to it; value-based pricing, which is 

based on consumers’ perceived value of the product; competition-based pricing, where the price is 

set in line with the competition; Break-even pricing is the practice of pricing a product at a point 

where the company will earn zero profits on sales. This last strategy is a cost-oriented strategy to 

increase market share or eliminate competitors from the market. (Nuseir, et al, 2015) 

 

Armstrong and Kotler (2006) defined place as the availability of the product to a customer. For a 

product or service to be available for use or consumption, a distribution channel is needed. This is, 

several interdependent organisations are involved in the process of distributing a product or 

service. 
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These elements are crucial to meet demand and supply and to overcome obstacles that make it 

difficult to supply a product to a target market. (Nuseir, et al, 2015) 

 

Promotion is a set of activities that may include advertising, personal selling, sales promotion and 

public relations.  

These activities communicate to the consumer the available choices and persuade them into 

buying a product or service. (Khan, 2014) 

 

 
Figure 3. (Source: Kotler, P.  2012, Kotler on Marketing, The Free Press) 
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3.4.1 Limitations to the traditional marketing mix and 3 Ps 

 

These four marketing elements are used by companies to achieve their marketing goals in a target 

market and has become one of the most popular frameworks in marketing theory. 

However, the 4Ps have received a fair amount of criticism by services marketing scholars. 

Gronroos (1994;1996), criticized that the model does not focus enough on the consumer, by 

considering him/her passive. There is too much focus on the seller by considering him/her as 

active. Furthermore, the model also assumes that the markets are homogenous, when in reality it 

is heterogeneous. 

Booms and Bitner (1981) have argued that this marketing mix is inadequate for services marketing 

context, and therefore 3 new Ps should be added to the mix : People, Processes and Physical 

Evidence. 

Smith and Saker (1992) stated that the 4Ps marketing mix is still relevant for any marketing 

strategy, and the 3Ps should therefore be an extension of the traditional marketing mix. The new 

elements are considered essential as they affect the perceived quality of service.  

The reason behind the creation of the 3Ps, lay in the unique characteristics of services. Services 

face different challenges from product businesses, and therefore require different marketing 

strategies. (Akroush, 2011) 

For example, delivering a service, which can be the interaction between a service provider and a 

customer, entails something else than simply taking a product to market. 

 

There have been major changes in society and the market due to the spreading of digital 

technologies. 

The marketing environment changed when Web 2.0 applications were introduced and 

subsequently, the need for new marketing instruments rase.  

Strategic marketing decisions could no longer rely solely on the 4 Ps, and there was a need to 

introduce employees and process-based organisations.  

The three new instruments allow companies to follow a Customer Relationship Marketing 

approach, this is, a marketing strategy where all business activities are focused on the needs and 

wants of customers. (Kolar, 2014)  
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As the Web 2.0 increased the relationship between employees and customers, there was a clear 

need to introduce new elements to the marketing mix, with focus on People. 

People, who are the employees, the service providers, is defined as the extent to which a company 

is customer oriented. (Akroush, 2011) This is, if the customer is at the center of business activities. 

People are intertwined with brands and products, and therefore, their actions affect the brand.  

The element Process is defined as the degree to which a company has systematic and customer-

oriented procedures in place in order to create a successful service delivery process. The set of 

activities that go into service delivery is the process dimension. 

Physical Evidence refers to the environment, both external facilities (surrounding environment) 

and interior facilities (equipment, ambience), and to what degree it is customer friendly. (Akroush, 

2011) 

4. Theoretical Framework 
 

4.1 Connecting Neuroscience with the Marketing Mix 

 

The 3 additional Ps to the marketing mix and the Consumer Relationship Marketing approach, 

draw the path for the next section : the development of a customer based business orientation 

can be seen as the foundation for the use of neuroscience in marketing management. 

The introduction of the 3 Ps was used to understand why business strategies have become more 

consumer focused, but since Neuromarketing is used to detect customer trends concerning 

products and services, only the traditional marketing mix will be used in this section. 

Research on consumer behaviour recognizes that their perceptions for a product is influenced by 

product design, price, promotion and place, and several other contextual factors, however, due to 

the scope of this study, I will only be addressing these four.  

 

4.1.1 Product 
 

As stated in the previous section, product is the key for sustainable corporate success if it satisfies 

the needs and demands of consumers. It is the core element of a marketing strategy, as it 

incorporates all decisions made by an organisation concerning the market-driven composition of 

its offered services. (Hubert and Kenninget, 2008)  
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It has also been concluded that the use of traditional market research methods such as surveys, 

does not provide information about consumers’ real opinion. The information gathered by 

marketers is usually biased and distorted because people are not able to reconstruct and interpret 

their thoughts and feelings. 

Therefore, neuromarketing techniques can offer a better and more objective understanding of 

what consumers desire, and subsequently help companies modify their strategies to be aligned 

with the new information. (Hubert and Kenninget, 2008)  

 

A study done by Erk et al. in 2002, offered one of the first insights in how the brain processes 

various designed products. 

The subjects of the experiment were twelve males who were very interested in cars, and the 

different categories of cars were sports cars, limousines and small cars, shown in grey pictures, 

without any brand indication. 

The experience was done with an fMRI, and aimed to test whether sport cars signalled higher 

reward activations in the hypothesized brain regions, in comparison to limousines and small cars. 

(Erk et al, 2002) 

The results confirmed this hypothesis : reward related brain regions are more activated by objects 

that signal wealth and social dominance. 

The degree of attractiveness of the products was shown by the activation of the right ventral 

striatum, the bilateral prefrontal cortex, the left orbitofrontal gyrus, and the left anterior 

cingulate. These structures are associated with decision-making, motivation, as well as reward. 

Finally, the study showed that the more attractive the male perceived the car to be, the stronger 

the measured activation in the ventral striatum. Looking at pictures of sport cars measured the 

most intense average activation signal, followed by limousines and then small cars. 

Therefore, it can be said that the relative activation in the ventral striatum serves as a measure for 

how attractive a visual stimulus, such as product features, is perceived by the consumer.  

Moreover, these findings are supported by Knutson (2007), who argued that there is evidence that 

the activation of the nucleus accumbens (located in the ventral striatum), which is associated with 

the reward system, correlates with product preferences. In turn, activity changes in the reward 
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system during a product presentation can partly predict purchase behaviour. (Hubert and Kenning, 

2008) 

 

4.1.2 Price 

 

As noted before, price policy plays a core concept in marketing because it influences the level of 

sales result and profit. The maximum price that a consumer is willing to pay for a specific product 

or service indicates their willingness to pay, and influences the choice behaviour. (Biswas,2016) 

In the analysis part of this study, there will be an examination of green product consumption, and 

the willingness of consumers to pay a green price premium. 

For now, I will discuss several findings of this marketing mix instrument and its relation to 

consumer behaviour and decision making. 

 

A similar price level can be viewed by the consumer in two contrasting ways, which will depend on 

various product categories. 

High prices can be perceived by the customer as a loss, and may discourage them from buying a 

certain product. Nevertheless, high prices can also be viewed as an indicator for high quality, and 

increase the product value, encouraging customers to buy the product. 

If consumers perceive high prices as an indicator for high quality, it may reduce their uncertainty 

to buy the goods if they are not familiar with it yet. 

However, using conventional research methods to ask consumers about pricing issues is 

ineffective because they are usually not able to recall prices, specify economic notions such as 

willingness to pay, and may answer strategically about topics such as price fairness. (Hubert and 

Kenning, 2008) 

 

Knutson et al. (2007) made an experience to understand the connection between negative price 

effect and neural activity.  

The exercise consisted of having subjects lay in the fMRI scanner while several images of products 

were shown to them and subsequently, the same products would be shown again but with the 

corresponding prices.  

Afterwards, the subjects had to make the decision of whether they wanted to buy the product or 
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not. 

The results showed that : the activation of the nucleus accumbens, which is triggered by 

anticipation of gains, corresponds with product preferences; the activation of the insula, which is 

triggered by the anticipation of losses, corresponds with high prices; and finally, the activation of 

the medial prefrontal cortex, which is triggered by the processing of gains and losses, corresponds 

with lower prices. 

This result is aligned with other studies that hypothesize that activity changes in the insulina may 

reflect the perception of loss and is therefore, the representation of a negative price effect. 

This information on neural correlates of anticipation and receipt of gains and losses may be useful 

to identify price limits. (Hubert and Kenning, 2008) 

 

In order to now understand the connection between positive price effect and neural activity, a 

study by Plassmann et al (2008) will be mentioned. 

In this study it was proposed that changes in the price of a product can change the experienced 

pleasantness, by affecting neural representations. 

Subjects of the study were told that they were tasting five different wines, and each wine would 

be identified by their retail prices. However, unknown to them, they would only be tasting three 

different wines, since two of them were administered twice with different prices. 

Using an fMRI scanner, subjects were scanned while tasting the wine, and the results showed that 

the reports of flavour pleasantness increased as prices increased. 

This was measured in relation to the blood-oxygen-level-dependent activity in medial orbitofrontal 

cortex, a region associated with experienced pleasantness. (Plassmann, 2008) 

Moreover, the results provide evidence that the experienced utility of a product does not solely 

rely on intrinsic aspects as the flavour of the wine, but marketing actions such as price setting, also 

have a great degree of influence. (Hubert and Kenning, 2008) 

 

Another study made by Plasssmann et al (2007), investigated the neural activity of the willingness 

to pay, by scanning, through an fMRI, hungry subjects while presenting different foods. 

(Plassmann, 2007) 
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The subjects had to place bids by suggesting a specific amount of money they would be willing to 

pay in order to eat the different foods presented. 

The gathered data showed that activity in the right medial orbitofrontal cortex and dorsolateral 

prefrontal cortex compute the subjects’ willingness to pay in everyday economic decisions. 

(Plassmann, 2007) 

It is essential to know which regions of the brain encode economic value in order to subsequently 

identify the areas that direct behaviour and decision making.  

 

4.1.3 Promotion 

 

Promotion is another element of the marketing mix that plays an important role in communicating 

with the consumer. 

Relying on the traditional marketing mix is not enough to understand how the human brain 

processes and stores advertising stimuli. Therefore, neuromarketing techniques come in hand to 

make new discoveries on this topic. 

To gain insight on how advertisements are processed in the short-term, Kenning et al. (2007) and 

Plassman et al. (2007b) have made two studies that help understand the association between 

neural activity and attractive advertisements. 

Subjects’ brain activity was measured by an fMRI scanner while they rated various advertisements 

in accordance to their level of attractiveness.  

The brain regions related with the integration of emotions in the decision making (ventromedial 

prefrontal cortex) and the perception of rewards (ventral striatum) were triggered by the 

advertisements that were rated as attractive. This concludes that attractive advertisements can 

act as a rewarding stimulus. (Hubert and Kenning, 2008) 

Moreover, further studies have shown that positive facial expressions is also a key component for 

the advertisements to be perceived as attractive.  

Evidence for this has been revealed by Aharon (2001), when it was shown in his experiment that 

the reward related regions in the brain were activated when males saw beautiful female faces in 

ads. (Hubert and Kenning, 2008) 
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To gain insight on how advertisements are processed in the long-term memory, two studies by 

Ambler and Burne (1999) and Ambler et al. (2000) will be explored. 

These studies are particularly important because memory, which makes the connection between 

ad inputs and behaviour, may be related to affect rather than cognition.  

Damasio (1994) has argued that decision making is predominantly affective, therefore the 

relationship between memory and affect in advertising, and then decision making should be 

further discussed. 

 

The first research by Ambler and Burne (1999), used beta blockers and placebos that were 

randomly distributed to the subjects, and they were then asked to watch brand advertisements. 

The aim of using beta blockers was to hinder the experience of emotion, as it reduces affective 

responses to stimuli, and test the impact of affect on the formation of ad memories, which are in 

turn computed by recall and recognition. 

However, this medicine still allows subjects to recognize emotion in the stimulus, and it does not 

have an impact on attention or cognitive faculties. 

The results showed that advertisements that are associated with emotional images have a higher 

recall and recognition than ads that are entirely based on rational arguments. 

Subjects that received the placebo showed a higher recall and recognition rate of the emotional 

ads compared to the cognitive ads. 

The other participants who received the beta blockers were able to remember the cognitive ads 

better than the affective ads. (Ambler and Burne ,1999) 

 

In the second study that was mentioned, by Ambler et al. (2000), a magnetoencephalography 

(MEG) was used to measure the brain signals derived from emotional and cognitive advertising. 

A stronger activation in the posterior parietal areas and in the superior prefrontal cortex was 

measured while the participants watched the cognitive ads. These regions of the brain had 

stronger activity due to an increase in working memory. 

In contrast, watching emotional ads generated a greater focal activation in the ventromedial 

frontal lobes, which is an area associated with decision making and social sensitivity. (Ambler et al, 
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2000) 

 

The first experiment was set out to test the impact of affect on recall and recognition, while the 

second research aimed to explore how brain activations differ from watching emotional ads, 

versus cognitive ads. 

 

4.1.4 Place 

 

Place refers to the distribution method and location of goods, which is done between the 

manufacturer and retailer. Choosing the optimal distribution channels has an influence on 

consumers’ buying decisions, therefore it is necessary to define the optimal frame in which the 

brand and product are presented. (Hubert and Kenning, 2008) 

 

The framing effect is the principle that decision making and choice are influenced by the way an 

option is presented or framed.  

Deppe et al (2005), examined the relationship between neural activity and the framing effect, and 

concluded that parts of the medial prefrontal cortex, which are involved in processing emotions, 

play an important part in the integration of implicit framing information. 

 

Along the same line, other studies have analysed retail brand loyalty by measuring activity of 

specific areas in the brain. A more intense activation in the ventromedial prefrontal cortex was 

shown in loyal customers as they integrate emotions into the decision-making process in a more 

acute way. (Hubert and Kenning, 2008) 

The use of emotional reinforcers in marketing can create the foundation for long term customer 

retention. 

Businesses that want to maintain a high customer retention, have to be aware of the framing 

effect, and present positive experiences for the consumer who can, by a learning process, 

associate them with the retail brand. This will result in the customer recalling the experience for 

future buying decisions. (Hubert and Kenning, 2008) 
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4.2 Neuromarketing in Marketing Management 
 

Studies discussed in the previous section show how consumer neuroscience has successfully 

identified several brain regions associated with the operations of products, prices, promotion and 

place. Nonetheless, neural activity should be interpreted carefully as the activation of a particular 

area in the brain can have different meanings under different contexts. 

The focus of this paper is to understand how consumers behave and make decisions when…  

 

4.2.1 Reward 

 

This section will begin with some background to neuromarketing, more specifically the 

behavioural theory by Burrhus Frederic Skinner, which is until this day applied in various 

disciplines. Nevertheless, his study, and other behavioural studies, have been complemented by 

neuroscience studies that “look” inside the brain to understand the processes underlying learning 

and behaviour. (Harvard Brain Tour, 20016) 

 

Skinner is considered to be the pioneer of Behaviourism and at the time his study was considered 

to be revolutionary because he used an experimental approach to the study of psychology. This is 

the opposite of a neuroscientific approach, as it studies how environmental experience and 

learning can potentially change behaviours. 

His experiments were made with pigeons, in a controlled environment, and the stimuli that was 

used was usually in the form of rewards or punishments. 

The results showed how some behaviours can be increased when associated with rewards 

(positive), and how they can decrease when punishment (negative) is applied. ((Harvard Brain 

Tour, 20016) 

 

Modern neuroscience studies have identified brain structures that are involved in processing 

rewards and therefore help researchers understand consumer behaviour. This complex network of 

distinct brain regions is defined by the term “reward system”.  

The nucleus accumbens, the orbitofrontal cortex and the amygdala, are some of the brain regions 

integrated in this complex network. 
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The reward system drives goal-directed behaviour and seeks rewards and avoids punishments by 

evaluating the value of the stimulus and predicting its occurrence. (Hubert and Kenning, 2008) 

 

Not so long ago, it was thought that the reward system was only activated by primary rewards 

that facilitate the survival of individuals. However, contemporary studies have shown that positive 

facial expressions (Aharon et al, 2001), attractive advertisement (Kenning et al, 2007b), price 

setting (price reductions) (Plassmann et al, 2008), and design products that signal wealth and 

social dominance (Erk et al, 2002) also trigger activity in the reward system. 

Furthermore, the development of brand loyalty and product preferences are also integrated in this 

complex system.   

Results found in Knutson et al (2007) study, support this statement as they found that activity in 

areas associated with anticipating gain (nucleus accumbens) correlated with product preference.  

Another brain structure that is associated with the reward system is the orbitofrontal cortex. This 

region is particularly important for the evaluation of stimuli and retaining the reward value of 

sensory stimuli. Due to its ability to process rewards, the orbitofrontal cortex can also be involved 

in the emergence of behaviour. 

While the activation of the two previous brain areas are correlated with pleasure imagery, 

amygdala activation is enhanced both by pleasant and unpleasant imagery. (Costa, 2010) 

Moreover, amygdala activity is correlated to emotional arousal (Costa, 2010), meaning that the 

perceived strength of arousal can be measured by an incoming stimulus such as an emotional ad. 

 

4.2.3 Punishment 
 

The opposite from rewarding stimuli, are punishing stimuli, which an individual sees as incentives 

that lead to avoidance behaviour. (Hubert and Kenning, 2008) This is, punishment is taught by 

learning about the relationship between behaviour and its unpleasant consequences. (Bressel, 

2018) 

Some of the primary stimuli that cause punishment are disgust, repugnant odours or tastes, as 

well as physical pain.  

Moreover, in the same line as rewards, contemporary studies have revealed that relevant 

economic stimuli, as high prices, monetary losses and unfair options, also activate the neural 
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mechanisms that are linked with the punishment. (Hubert and Kenning, 2008) 

However, the brain mechanisms of punishment are not fully understood. It is known that brain 

regions such as the amygdala, the insula cortex and the orbitofrontal cortex are involved in the 

processing of punishment. Nevertheless, their functions are not entirely realized, as these regions 

are also integrated in the reward system, and it is not possible to precisely distinguish the “reward 

system” and the “punishment system”.   

 

The orbitofrontal cortex, for example, has been seen as a region that is able to evaluate stimuli, 

and retain the reward value, as well as the negative value of sensory stimuli. 

Early studies argued that the amygdala was mainly a brain structure involved in the process of fear 

and negative emotions, because this area was activated by aversive stimuli. However, today it is 

known that the activation of the amygdala is also made by rewarding stimuli. (Hubert and 

Kenning, 2008) 

 

A brain area that could be of interest for future research of punishment is the insula cortex. 

Recent findings suggest that this brain region plays a crucial role in loss prediction, due to the 

insula activation in the anticipation of physical pain, losses, (Knutson, 2007) and perception of 

unfair offers. (Hubert and Kenning, 2008) 

 

4.2.4 Emotions 

 

Neuromarketing allows marketers to understand the emotional drives behind decision making. 

What drives purchase decisions can often not be observed by managers, and consumers 

themselves are not able to correctly articulate the reason that led them to buy a particular 

product. Therefore, the only way to discover the emotions that drove them to behave a certain 

way and make a purchase decision is through neuromarketing. 

The emotional drive can provide important insights about the reason why consumers value the 

same product differently. (Kotler, 2017) 

Particular to our study, green products can be viewed by some consumers as having high quality, 

while for others, sustainable options can be viewed as fair trade. However, the reasons behind 
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these associations are not visible to managers without the use of neuroscience to uncover these 

feelings.(Kotler, 2017) 

 

The desire for tangible rewards such as money and food, are mainly driven by feelings and 

emotions, and only a fraction of them are accessible to our conscious awareness. 

The desire for financial rewards can be somewhat due to its instrumental value, this is, the notion 

of the things money can buy, but it can also be due to the way it makes us feel, such as feeling 

secure. 

 

As discussed previously, the amygdala is highly related to emotion and helps coordinate 

behaviour, as a response to environmental stimuli. This structure plays an important role in the 

ability to feel emotions such as fear and anger. (Kotler, 2017) 

 

4.2.5 Attention 

 

The amount of goods and services being offered today is immense, and the market competition is 

today higher than ever. The rivalry between companies is not only based on attaining market 

share and profit, but also gaining attention from consumers. (Kotler, 2017) 

It is important to emphasize the need of having products with differentiated attributes in order to 

draw consumer attention. 

In recent years, the awareness of consumers towards green products has increased, and therefore 

green consumerism has received more attention than ever. (Kong, 2014) 

Many companies have increased their investment on CSR to improve stakeholder relations, and 

consequently enjoy increased brand equity. (Lee, 2014) 

 

Attention can be seen as a process of information selection. Due to the vast amount of sensory 

information, the brain is designed to select the most relevant stimuli in everyday life, while 

filtering out less relevant information. Whichever stimulus, feature or location, that induces 

stronger neural activation, is usually where attention is allocated. This process allows individuals 

to achieve behavioural goals efficiently. 

The discipline of Neuroscience argues that there are two types of attention : bottom-up and top-
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down attention. 

The bottom-up attention is a reflexive, automatic response (Kotler, 2017)and an externally 

influenced process, meaning that the selected information happens automatically due to 

distinctive features of a stimulus. (Katsuki, 2013)  

Top-down attention is the opposite from bottom-up since it is an internally influenced, goal driven 

process. The information is actively sought based on prior knowledge, intentional plans or current 

goals.  

Even though bottom up attention is guided by externally induced processes, and the top-down by 

internally induced processes, they both share a common neural structure which is the 

frontoparietal network. 

Nonetheless, bottom-up attention is particularly important for promotional activities because 

neuromarketing techniques can detect and understand what product features are more salient to 

the brain. (Kotler, 2017) 

This allows marketers to design products and advertisements, place products in store and online, 

according to the findings of what will catch consumers’ attention. 

 

4.2.6 Memory 

 

Studies about consumer shopping behaviour have shown that 45% of purchases and consumption 

are done in a repetitive manner and often in the same context, which means that to some extent, 

consumers remain loyal to their habits. 

Having purchase and consumption habits, means that consumers usually buy products from the 

same brands, in similar amounts, and consume the same types of food. (Kotler, 2017) It is also 

possible to assume that this trend extends to the place where consumers buy products from, for 

example, the same retail shops and online shops. 

This means that habits, and consumer memories play an essential part in shaping consumer 

purchase decisions.  

 

There are two types of memory, the long-term memory, and the short-term memory. 

The focus will be on long-term memory since it is the only one essential for brands and branding. 

The long-term memory can further be divided into explicit and implicit memory. Explicit memories 
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are memories that are consciously accessible. 

Traditionally, marketers were solely concentrated on explicit memories, and would test an 

individual’s’ memory by asking what they could remember from a particular experience, such as 

tasting a product, or seeing an advertisement. 

Furthermore, the explicit memory can be divided into two subsections : episodic and semantic. 

Episodic memory is where individuals store their personal experiences with brands, while 

semantic memory is where individuals store accessible information about a brand, such as the 

design of a product. (Genco, 2013) 

 

The memories that are nonconscious and inaccessible are called implicit memories. These 

memories are divided into three categories : priming, conditioning and procedural. 

To understand the relation between brands and memory, the priming process is essential, as it 

describes how the activation of one idea in our mind, can come after exposure to another idea. 

(Genco, 2013) 

Priming is a by-product of associative activation that occurs by expanding connections that can be 

found in long-term memories which could relate to the supposed imagined connections. This is, 

the activation of one idea, triggers other ideas that are “close-by” in memory. (Genco, 2013) For 

example, reading the word “vegan”, activates related concepts, such as animal welfare. 

Behaviours can therefore result from an activation sequence: behaviour was primed by the idea 

that initiated the sequence. So, reading “vegan” in a package, may lead to buying the product due 

to the association with animal welfare. 

 

The other category in implicit memories is conditioning. This concept was first presented in the 

famous experiment conducted by Ivan Pavlov with his dog. In this experiment, Pavlov would 

provide his dog with food (stimulus) every time he rang a bell (neutral stimulus). After repeating 

this activity several times, he rang the bell without providing any dog food and automatically, the 

dog started to salivate because he had associated the sound of the bell with food. 

The experiment led to the concept of classical conditioning, which is the definition of associating 

an unconditioned stimulus that is already followed up by a response, with a new conditioned 
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stimulus. Consequently, the new conditioned stimulus results in the same response. (Consumer 

Behaviour Theories: Pavlovian Theory, 2018) 

This strategy has been widely used by Coca-Cola by, for example, pairing Christmas and the brand. 

Christmas (neutral stimulus) often creates positive emotions, and by associating Christmas with 

the brand Coca-Cola in an advert, the positive emotions that are associated with Christmas will 

then also be associated with Coca-Cola. Even when Coca-Cola is subsequently presented by itself 

(conditioned stimulus), these emotions will persevere, creating brand association between 

Christmas and Coca-Cola. (Oakley, 2013)  

According to Genco et al (2013) “In affective conditioning, emotions associated with an ad aren’t 

just triggered by later exposure to the brand - they become an integral part of the brand identity.” 

 

Lastly, procedural memory is responsible for learned motor skills, this is, how to perform certain 

procedures, like driving a car. (Genco, 2013) 

This long-term memory will not be applied in this study as sustainable brands are not associated 

with the acquisition of such skills.  

 

5. Analysis 
 

5.1 How Consumers Emotionally Process Green Advertising 
 

Two very important assumptions made by Damasio et al, (2000) that will support this next section 

are : 1) decision making and human reasoning rely on several neural processes, which can either 

be unconscious and with little to no cognitive effort, or they can be conscious and cognitive; 2) 

attention, emotion and memory are always involved with cognitive operations. (Bechara et al, 

2000) Based on this last statement, an analysis will be conducted on how green advertising can 

trigger emotions, how they are processed, and eventually influence behaviour.  

There is no formal framework that can guide marketers on how to persuade customers to act a 

certain way through advertising. The way that consumers respond to advertising will depend on 

the end-state of a message because it lets them know the consequences of taking a certain action 

and how the consumer can gain or lose from it. (Fiesta et al, 2015) 
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This statement is supported by the Prospect Theory developed by Kahneman and Tversky, which 

proposes that individuals make decisions based on perceived gains, because losses have a bigger 

emotional impact than gains. So if the consumer is given a choice, and they both have the same 

end result, the option with perceived gains will be chosen over the option with perceived losses. 

(Chen, 2019)  

Consumers are less disposed to take risks when considering gains, however, to avoid losses, 

individuals will be more inclined to take risks. The reason behind this is based on how individuals 

value losses and gains : the perceived subjective value of gains is rather low, while the perceived 

subjective value of losses is quite high. (Spence & Pidgeon, 2010) Based on this theory, the 

effectiveness of the message communicated through advertisement, regardless of its end-state, 

will depend on how consumers perceive the option : Does it have low or high risk? (Fiesta et al, 

2015) 

Overall, it has been shown through empirical evidence that messages that are communicated 

through “gain-frame”  are more effective in persuading individuals to act more responsibly than 

“loss-frame”. 

However, there has not been many studies that have analysed the relationship between the 

cognitive and emotional process and the message’s end-state element in green advertisement. 

Previous studies have focused on analysing the effectiveness of an advertisement by identifying 

consumers attitudes to a certain message. However, these attitudes have mainly been analysed 

through the cognitive perspective, leaving the emotional aspect out of the analysis. (Fiesta et al, 

2015) 

As noted in literature, the desire for tangible rewards, such as food and money are mainly driven 

by feelings and emotions. (Kotler, 2017) It is possible to make the assumption that the desire for a 

tangible reward such as food can be triggered by watching an advertisement due to the priming 

process. (Genco, 2013) If the individual already is a green consumer, for example, watching an ad 

for “fake” meat, may trigger other ideas that are “close-by” in memory, and result in the desire for 

food, which will lead to the behaviour of going to a supermarket to buy this “fake” meat.  

This desire that may have been triggered by emotion, needs to be further defined, analysed and 

measured in order to understand the reason behind the “trigger”.  

According to common findings on emotions, it has been revealed that emotions share three 
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aspects : intensity ( required energy), directionality (approach or avoidance) and control (if the 

initiated behaviour is interrupted or if it continues). 

These three aspects form the three main characteristics that make up emotions : arousal (thrilled 

or calm), valence (degree of pleasure or displeasure) and dominance, respectively. 

Valence has a great influence on the sequence of emotions, and the motivational state plays an 

important part in determining the affective experiences. (Fiesta et al, 2015) This is, a negative 

affective valence is associated with the motivational system in the brain defined as defensive 

(defense system), a positive affective valence is associated with the appetitive system. 

The defense system is usually activated as a reflex, in situations where protection is needed due to 

a threat. A very common reflex sequence in humans is eye closer when facing perceived danger. 

(Elliot, 2008) The appetitive system, as the defensive system, also promotes the survivability of 

individuals, however, the first is more related to moving towards and not away. 

Arousal is associated with the activation of either motivational system (appetitive or defensive), 

and the system comprising motivation regulates all behaviour. 

Finally, dominance has been associated with valence due to the positive correlation between the 

two : the greater the positive valence, the greater the dominance. However, in this case, where 

the emotional process in relation to green ads will be analysed, the focus will be on valence and 

arousal because these are the two main factors that have been used to explain the mixture of 

emotions of a particular message.(Fiesta et al, 2015) 

 

5.1.1 Research Methodology 

 

This study aims at identifying the emotional responses when subjects view green advertising 

messages with differentiated valences and end-states. 

To highlight the processes that help explain consumer behaviour, 104 different individuals were 

chosen from different backgrounds. 

The subjects were grouped into three groups according to their socio demographic characteristics, 

and each group saw one out of  three advertising messages. (Fiesta et al, 2015) 

 

The experiment consisted of three advertising messages : the first two had the valence and end 

state elements combined, so one of the messages had a positive valence, and the message was 
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communicated through “gain-frame” (Positive/Gain Message).The  second  had a negative 

valence, and the message was communicated through “loss-frame” ( Negative/Loss Message, 

NLM). Figure 4. shows that the third message was neutral, and the remaining components were 

constant. 

The images used in the advertisement were from the International Affective Picture System (IAPS), 

which offers quantitative data on valence, arousal and dominance, by using the Self-Assessment 

Manikin (SAM).  

On a 9-point Likert scale, the PGM used images associated with affective categories of nature, 

family and food that had more than six points (pleasant) on the IAPS scale. The PGM, on the other 

hand, consisted of images that had less than four points (unpleasant), such as pollution and animal 

cruelty. 

In addition, the images were also accompanied by different music types, according to the desired 

valence, and offscreen voice to contextualize the images into the environmental issues. 

Finally, the images in the third message were proven to be perceived as neutral in the valence 

aspect (between four and six points) by the IAPS. (Fiesta et al, 2015) 

 

 
Figure 4. (Source: Fiesta et al, 2015) 

 



50 
 

In order to analyse and understand the impact of psychological states on physiological responses, 

neuromarketing techniques such as galvanic skin response, electromyography (EMG) and heart 

rate are measured to analyse the emotional state produced by advertising stimuli. 

It was argued in the literature section, that conventional research methods that are made through 

verbal or self-reports, do not have the ability to capture consumers’ emotional preferences and 

cannot accurately interpret consumer’s responses to stimuli. This is because consumers cannot 

express what they really think or feel consciously.  Therefore, neuromarketing techniques serve as 

a complementary tool to measure the unconscious, inherent and involuntary emotions. (Harris, et 

al, 2017) 

This argument is backed up in this study which states that “Psychophysiological techniques in 

scientific research yield information that cannot be obtained through verbal or self-reports.” 

Involuntary and autonomic reactions from stimuli are viewed as a major component of the 

emotion response, which can only be measured through psychophysiological techniques. (Fiesta et 

al, 2015) 

 
 

5.1.2 Research Results 
 

The majority of existing literature about environmental behaviour and attitudes, has been 

measured through self-reports. In the literature review section it was discussed how self-reports 

about purchasing eco-friendly products are deceptive due to social desirability. (O’Rorke, 2014) 

This issue can be addressed by using the three proposed neuromarketing techniques in this 

research to reflect the consumers’ true views.  The emotional responses to different advertising 

messages is assumed to be consumers’ true views in relation to green products. 

The galvanic skin response method is one of the main techniques used to analyse emotional 

arousal, this is, the intensity of the emotional state, by measuring changes in sweat gland activity. 

(Farnsworth, 2018) 

This technique revealed that subjects who viewed the Negative/Loss Message and the 

Positive/Gain Message had a more significant change in GSR activity, meaning that they 

experienced a more intense emotional arousal compared to the group who was exposed to the 

neutral message.  

Accordingly, it is possible to draw the assumption that the two first messages have an influence on 
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the emotional aspect of the consumer’s attitude towards advertising, and particular to this case, 

on the consumer’s pro-environmental attitudes. (Fiesta et al, 2015) 

The second method used was a facial EMG. An electromyography (EMG) is used to measure the 

electrical action that is caused by a muscle movement. When a movement is initiated, electrical 

activity moves from the brain to the spinal cord where motor neurons are located, and in turn 

generates muscle contraction. 

In this study, facial EMG was used by placing electrodes on the face, above the muscle fibers, to 

measure the electrical activity. In turn, researchers can realize when a face muscle is activated, 

and the level of contraction. 

The two muscles that were studied were the zygomaticus major and the corrugator supercilii since 

they represent positive and negative valence. 

The zygomaticus major is the facial muscle responsible for smiling, and therefore represents 

positive valence,  the corrugator supercilii is responsible for frowning. (Wilson, 2018) 

The facial EMG revealed that individuals who viewed the Negative/Loss Message, had an 

increasingly intense activation in the corrugator supercilii, and a decreasing activation in the 

zygomaticus major. This means that the defense system was activated, because activity in the 

corrugator muscle corresponds to negatively valenced reactions, and in turn negative valence is 

associated with the defensive motivational system. 

The zygomaticus major muscle showed inhibition in all three messages, although with some 

differences depending on the message. Therefore, this facial muscle did not lead to the activation 

of the appetitive motivational system, as expected. 

However, from the differences observed in the zygomaticus major muscle, it seems that the 

Positive/Gain Message frame was perceived as the most pleasant. Nevertheless, it was not 

possible to identify the activation of any motivational system from this message. (Fiesta et al, 

2015) 

The heart rate, measured with an electrocardiogram, is associated with both bottom-up and top-

down attention to emotional stimuli. (Park & Thyer, 2014) In turn, both motivational systems 

(appetitive and defensive) are connected to attention, as well as action. (Fiesta et al, 2015) 

This experiment revealed that all three groups that were exposed to the three different messages 

showed a decreased in heart rate. This change was most noticeable in the group who viewed the 

https://imotions.com/blog/facial-electromyography/
https://imotions.com/blog/facial-electromyography/
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Negative/Loss Message. On the other hand, the group exposed to the neutral message was the 

one who showed less decrease in heart rate. 

These findings support the theoretical position that argues that “(...)decelerations in heart rate 

indicate an increase in allocation of cognitive resources to message processing(...)”, (Bolls et al, 

2001) this is, a decrease in heart rate variability suggests an increase in attention. In turn, previous 

research has found that people pay more attention to negative stimuli. (Bolls et al, 2001) 

In this study, the results were coherent with previous research : the groups who viewed the 

messages in the positive/gain and negative/loss frames showed a higher attention pattern than 

the group who viewed the message in the neutral frame. Moreover, the negative/loss message 

gained the most attention. 

Regarding valence, the researchers wanted to identify which motivational system was activated 

and the type of emotional reaction when exposed to different stimuli. As discussed, the 

negative/loss message showed a decrease in heart rate variability, which indicates that the 

defensive system was activated. This result is corroborated with previous studies that show that 

an activated defensive system is associated with a strong deceleration in heart rate. (Elliot, 2008) 

This reaction can be compared to when animals view a predator, and respond to it by freezing, 

and subsequently increase overall sensory acuity. (Elliot, 2008)  

This decelerative pattern was followed by a modest accelerative pattern, that indicates 

progressive increase in the somatic and autonomic systems, leading up the body to adopt a 

defensive action, such as avoidance. (Fiestas et al, 2015) 

Regarding the positive/gain message, the initial heart rate variability did not decrease as much as 

when viewing the negative/loss message. 

The heart rate variability was similar to that identified when viewing pleasant images, but it was 

slightly more accelerated, even surpassing the baseline at the end of the message. 

This data revealed that there was an activation of the appetitive system for subjects who viewed 

the positive/gain message.  

Even if the facial EMG told researchers the opposite due to lack of activation of the zygomatic 

(smile) muscle, the heart rate variability indicated activation of the appetitive motivational system, 

which leads up the body to adopt a possible active-approach response.  (Fiestas et al, 2015) 
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5.1.3 Discussion 
 

The results from this study show that the positive/gain message is the most fitting advertisement 

method to encourage consumer pro-environmental behaviour because it accomplishes 

persuasion, which is one of the main goals of advertising. (Fiestas et al, 2015) 

Subjects who viewed the negative/loss message and the positive/gain message had a more 

significant change in GSR activity, meaning that they experienced a more intense emotional 

arousal compared to the group who was exposed to the neutral message. These two messages 

had an influence on the emotional aspect of the consumer’s attitude towards advertising, and 

particular to this case, on the consumer’s pro-environmental attitudes. 

Through the facial EMG it was observed that the positive/gain message was perceived as the most 

pleasant, and even though there was a lack of activation of the zygomatic (smile) muscle, the heart 

rate variability indicated activation of the appetitive motivational system, which leads up the body 

to adopt a possible active-approach response. (Fiestas et al, 2015) 

In summary, the differences of emotional patterns were greater in the group who viewed the 

positive/gain message, as observed through the differences in the GSR activity and heart rate 

variability.  

Furthermore, Park and Thayer (2014) argue that a “ (...) higher resting HRV– associated with highly 

functional emotional and cognitive self-regulatory systems – show more adaptive top-down and 

bottom-up emotional attention, which may facilitate effective emotion regulation. In contrast, 

people with lower resting HRV – associated with poor emotional and cognitive self-regulatory 

systems – show maladaptive top-down and bottom-up emotional attention, which may be 

detrimental to emotion regulation.” 

In this study, the aim was to analyse the emotional processes in relation to green advertising, 

therefore, the gain/positive message is the most desirable in terms of triggering emotional 

attention, since the loss/negative message frame requires more cognitive effort, which may be 

detrimental to emotion regulation. 

 

This study was very well done in terms of complementing the electrocardiogram to measure heart 

rate variability, with facial EMG, and electrodermal activity, in order to attain a clearer 

understanding of the subject’s thoughts, emotions and behaviours.  
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5.2 Identifying green consumers through EEG 

 
In this section product information such as written descriptions and price will be used to assess 

respondents' choice when exposed to an environmentally friendly product, and a conventional 

product.  

The choices that are made will be measured by an EEG, which detects the electrical activity in the 

brain using small electrodes that are attached to the scalp. 

As discussed in the literature section, neuromarketing techniques can offer better and newer 

insights into the consumer mind. These techniques can be especially beneficial to the research of 

green consumer behaviour due to the gap between environmental knowledge and pro-

environmental behaviour. (Lee et al, 2013). This disconnection requires that further research on 

green consumer behaviour is based on new research techniques , such as neuromarketing, that 

can distinguish between consumers who have pro-environmental behaviours, from those who do 

not. 

These two types of consumer might appear dedicated to green consumerism during a survey or an 

interview, and therefore may strike as having similar behaviours.  

However, as it has been discussed, using traditional methods to analyse effectiveness of marketing 

stimuli can often not be relied upon due to the consumers’ inability to express what they think and 

how they feel beyond the realm of self-awareness. (Lee et al, 2013) When attempting to describe 

their consumption experiences, the responses are often prone to both distortion and bias, such as 

the social desirability bias. 

This study conducted by Lee et al (2013) attempts to identify the neural profiles of green 

consumers processing green product messages, and its influence on purchase behaviour. 

 

Evaluating consumer response to green products at an early stage is essential to identify potential 

product success in the marketplace.  

Early stage can be defined as the pre-development stage of a product. At this stage the product 

can already be available as a prototype, but it has been found that more often than not, a visual 

simulation of the product is still not available.  

In such circumstances, product narratives must be made available, in order to provide a clear 

“picture” to the consumer about the product idea. 
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In this early product concept testing phase, one way to receive consumer feedback is by 

measuring the brain activity.  

The most common methods used to measure brain activity are functional Magnetic Resonance 

Imaging (fMRI), magnetoencephalography (MEG) and electroencephalography (EEG). From these 

methods, the EEG is the most flexible and cost-efficient solution. (iMotions, 2019). Setting up an 

experiment with EEG is rather easy since the electrical activities can be measured by placing an 

EEG headset composed of electrodes, on top of the participants scalp.  

Compared to the fMRI, the EEG has a higher temporal resolution (Appendix 1) that enables 

researchers to gain moment-by-moment insights to the consumers’ brain response to stimuli. (Lee 

et al, 2015) This is, the electrical changes of various neurons that happen at the same time are 

detected by the electrodes, which in turn are sent to an amplifier, and a computer. This computer 

then generates several maps of brain activity from the signals it received from the amplifier. 

(Farnsworth, 2019) 

The fMRI on the other hand, has low temporal resolution. The fMRI can detect the regions of the 

brain that have a high level of blood oxygen, but since it takes a few seconds for the blood flow to 

change, the different timepoints of the brain's response is slower, and therefore the data 

collection is also slower. (Farnsworth, 2019) 

For these reasons the EEG method was selected to conduct this study. 

 

5.2.1 Research Methodology 

 

This study was conducted with nineteen participants, both males and females within the same age 

range. Neither of them had any neurological disorder or physiological condition that could affect 

the experimental results. 

They were brought to an EEG laboratory, where the experiment took place, and the stimulus was 

presented on a computer monitor screen. 

In order to choose the ideal product for this experiment, a pilot study was conducted and a travel 

coffee mug was chosen because it revealed that this product had a moderate level of engagement 

and it was neutral, meaning that the product can be used by both genders (male and female). 

The stimulus was written descriptions of mugs, in the form of advertisement text. One of the ads 

promoted an eco-friendly travel coffee mug, while the second advertised a conventional travel 
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coffee mug. 

The participants were then asked to read the product descriptions for each product, and select the 

one they wanted to purchase. (Lee et al, 2013) 

In addition, the nineteen subjects were divided into two groups: the first half saw the green ad 

first, and the other half saw the conventional ad first. Afterwards they would switch. 

The presentation of the product messages was made in two stages: first, participants were 

presented with the green product message for 15 seconds, then the conventional product 

message was presented, also for 15 seconds. Secondly, the price of the products was presented, 

each at the time for 5 seconds. (Lee et al, 2013) 

The green product message and the conventional product message had the same headline (“Café 

in your hand”) and the same ending (“superior hand grip”). The content in the middle, however, 

differed with the green product message reading ‘‘eco-friendly materials,’’ and ‘‘10 % of sales 

donated to the Save the Environment Fund’’, while the conventional product message read “made 

of double-layer stainless” and “hot fresh taste with excellent heat sealing. 

After viewing the text advertisements, the price for each product was presented : the green 

product option was  $16.50 USD and the conventional product option was $15.00 USD. 

The choice to use a 10% price increase for the green product had its foundation on a published 

study by Aguilar and Vlosky (2007) which revealed that consumers in the US were willing to pay a 

premium price of 10% for certified eco-friendly products. (Lee et al, 2013) 

After the EEG experiment, participants were asked to take part in a behavioural survey, where 

they would be questioned about CSR initiatives, green marketing and their attitudes towards 

green products. (Appendix 2) 

 

5.2.2 Research Results 
 

Results from the study revealed that five participants chose the green product, while fourteen 

chose the conventional product. Meaning that these five subjects valued eco-friendly products 

over the price, since they were willing to pay a price premium. 

The aim of the EEG study is to identify different brain wave activity in green consumers when they 

are exposed to a green product message, compared to non-green consumers. (Lee et al ,2013) 
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The five participants who chose the green products are referred to as GR consumers, while the 

remaining are referred to as Non-GR consumers. 

The EEG analysis revealed that when responding to the  green product message, the theta 

activations in the frontal region were higher for GR consumers than for Non-GR consumers. (Lee et 

al ,2013) 

However, one might doubt the validity of this finding due to the social desirability bias. This is, the 

GR consumers might have been highly motivated to look socially desirable to the researchers. 

However, for this to be true, their frontal activations would have to have been relatively high and 

consistent during the entire decision making process. Nevertheless, they were only measured 

relatively high when reading the green product message, and decreased during the price 

information process. 

These findings suggest that the frontal theta activations could be a strong indicator of green 

message engagement, which could lead to green purchase decisions. 

Moreover, the frontal theta activations, which are measured in the frontal cortex, have been 

associated with working memory. (Lee et al ,2013) 

When a green consumer reads a message that aligns with his/her environmental beliefs, a greater 

effort may be required from the working memory because consumers have to gain access to long-

term memory in order to activate these values and beliefs.  

In other words, the consumer's working memory has to be able to organise the interactions 

between the output, which is the retrieval of environmental beliefs that are stored in the long-

term memory, and the input, which is understanding and internalising the green message. 

This differs from the previous analysed study, where bottom up attention was desired. In this case, 

top-down attention is the focus since theta activations increase with internalized attention.  

Regarding the Non-GR consumer, the behavioural survey showed that these consumers were 

aware of environmental issues and green marketing practices. However, there was a lack of high 

theta activations in the frontal region when they read the description of the green product 

message. This may be a neural indicator of failure to engage. (Lee et al ,2013) 

 

These findings have managerial implications for marketing as there is now knowledge about two 
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groups, who are relatively similar, but have completely different cognitive processes when faced 

with an opportunity to act in an environmental friendly manner.  

 

5.2.3 Discussion 
 

Companies that are environmentally conscious have accepted and incorporated several 

environmental issues into their corporate activities. They have realized green marketing as an 

opportunity to achieve their goal, and they believe to have a moral obligation to become more 

socially responsible. (May, 2007) These companies incur higher costs by avoiding a cheaper 

production method, which the mass production alternatives don’t because their production 

method is done with little to no regard for the environment. (Lee et al, 2013) 

As a result, green products are usually more expensive, and in times of economic necessity, many 

consumers are not willing to pay a price premium for a green product. 

Green consumers who are willing to pay a price premium value ecological sustainability, and 

usually rely on the offered value of green products. Therefore, there is a need for green companies 

to invest in product innovation, to improve quality and performance, so that the value of 

consuming a green product is higher than the value of money. (Biswas, 2016)  

This study, as opposed to other marketing studies related to neuroscience, has set its focus on 

cognitive engagement with product concepts. Therefore, the focal point of the EEG experiment 

was the theta signal. 

Frontal theta activations, as discovered in this research, are an essential neural indicator of 

cognitive processes with product descriptions when there is no visual stimulus. 

With no visual stimulus, understanding how individuals encode and retain information in the 

working memory is essential. 

Previous neuromarketing studies have already found that retaining information in the working 

memory increases theta power. 

Jensen and Tesche (2005) made a study supporting this statement, by asking subjects to retain 

several digits in their memory. As the number of digits required to retain in the working memory 

increased, so did the activity in the frontal theta band, suggesting that an increase in theta power 

translates to the full use of working memory resources. 
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5.3 The IKEA case 

 

Business leaders at IKEA have become progressively aware about several extensive global 

challenges, such as population growth, (Furr et al, 2019) which has contributed to an increase of 

production and consumption activities. Consequently, severe pressure has been put on Earths’ 

systems, and therefore, companies have a growing obligation to decrease the effects of their 

externalities, while still being able to maintain the present model of economic growth. 

(Chamberlin, 2018)  

As stated in the literature review, climate change, altered biogeochemical cycles, land-system 

change and loss of biosphere integrity, are some of the factors that are putting global systems and 

the general population's wellbeing at risk. (Chamberlin, 2018) Therefore, transforming traditional 

businesses into circular business should be a company goal, by integrating circular economy 

principles into daily business practices. 

 

“Transforming IKEA into a “circular” business is one of our biggest challenges” says Peter van der 

Poel, who is the Managing Director at IKEA of Sweden. 

In recognition of IKEA’s transformation into a sustainable business, and contributing to create a 

circular economy, the company won the circular economy award at the World Economic Forum in 

2018. (IKEA, 2018) 

 

5.3.1 Introduction of circular economy principles to reduce the environmental impact 
 

The circular economy follows the 3Rs approach, namely reduce, reuse and recycle : consumption 

of  resources and the generation of waste should be reduced, the discards reused in their full form 

or partly, as parts of other products, and recycle waste as raw materials for further use.(Het 

Groene Breine, 2019) 

 

Wood is one of the main materials used for many IKEA products. However, wood is also a scarce 

resource, highly demanded for fuel, manufacturing and construction, and consequently 

contributing to deforestation. 

In order to create sustainable wood resource, IKEA has developed Engineered wood, which 

enables the company to produce using 60% less wood. (IKEA, 2018) 
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Cotton is another example of a material that IKEA uses significantly but does this in a sustainable 

manner. The company aims to transform the cotton industry by only purchasing cotton from 

sustainable sources, says Calvin Woolley, supplier development leader of textiles at IKEA. 

The company has the power to transform several industries and have a big impact on the 

environment because it works with large quantities.  (IKEA, 2018) 

The aim is to produce more with less, this is, by using recycled materials, IKEA can avoid wasting 

resources and produce in a sustainable way. 

This should be done in early stages of the production, “designing products so they can be 

repurposed, repaired, reused, resold or recycled.” (IKEA, 2018) 

This strategy can be supported by the previous analysed study in this paper, where it was argued 

that evaluating consumer response to green products at an early stage is essential to identify 

potential product success in the marketplace. 

 

5.3.2 The Dual Brain 

 

For Ikea to enter the renewable energy market, they first had to do research about the customer 

segments, their wants and needs, and how different types of green products could be 

communicated to them.  

To gain better insights about sustainable consumption and how consumers react to new ideas and 

products, IKEA approached Neurons, which is a consumer neuroscience company, that applies 

neuroscience techniques to understand consumers’ unconscious and conscious responses. 

(Neurons, 2019) 

 

The study aimed at finding an ideal rational and emotional value proposition in order to design the 

ideal frame message to promote the new eco-friendly product to the consumer (renewable energy 

offers). The study was conducted in two stages: first, it focused on finding optimal rational 

arguments and value propositions for customers. Secondly, based on findings from the first phase, 

the winning value proposition from a rational perspective, was used to design a new value 

proposition with the addition of emotional appeal, resulting in a highly persuading offer to 

consumers. (Ikea Green Energy 1.0 - Concept Testing) 
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5.3.2.1 Elaboration likelihood model 
 

The structure of this study was designed based on the elaboration likelihood model and on the 

dual process theory. 

Petty and Cacioppo (1986) argued that there are two pathways to persuasion: central and 

peripheral. (Figure 5)  (Ikea Green Energy 1.0 - Concept Testing) 

The central route to persuasion occurs when a person, who has thoughtfully considered  the 

arguments of a message, is persuaded by its ideas and content. 

In order for this persuasion to work, the receiver has to be motivated and have the ability to 

process the information. If he/she is not willing to engage in processing the message and its topic, 

or simply does not care, there will be a lack of motivation to do central processing.  (Ikea Green 

Energy 1.0 - Concept Testing) 

The peripheral route of persuasion, on the other hand, does not require the receiver to engage in 

much thought on the message, meaning that little cognitive effort and information processing is 

necessary.  It relies on association with positive characteristics, (2019, lumenwaymaker) such as 

positive emotions, and the receivers’ response is based on emotions, heuristics, and “gut feeling”. 

(Ikea Green Energy 1.0 - Concept Testing) 

 

Figure 5. (Source:  Ikea Green Energy 1.0 - Concept Testing)  
 
 

This model is somewhat similar to the dual-system approach : the direct route relies on System 2 

which is associated with reasoning and is described as slow, deliberate and logical. The peripheral 
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route relies on System 1 which is associated with intuition and is described as fast, automatic, 

effortless, emotional and instinctive. (Buchanan, 2016) 

Together, these findings show how products can be promoted to consumers. In this particular 

case, the renewable energy offers provided by IKEA, can take the system 2 central route, and have 

promotion play on reason, rationality and deliberation. 

Furthermore, it can also choose to take the system 1 peripheral route, and have promotion play 

on intuition and emotions. (Ikea Green Energy 1.0 - Concept Testing) 

 

5.3.2.2 Wanting and Liking 
 

The reward system is composed of three elements : “wanting”, “liking” and learning. 

Conscious wanting and liking are distinguished from unconscious “wanting” and “liking”. 

“Wanting” (or incentive salience) is an emotional response from an individual or animal that 

indicates the motivational attractiveness of a pleasant future stimulus, which is anticipated. 

“Liking” on the other hand, is the feeling of pleasure when consuming a reward, which is a 

pleasant stimulus. Hedonic reactions in response to pleasant or unpleasant feelings, can often be 

measured through emotional facial expressions. (Ruhr & Robinson, 2016) 

 

“Wanting” and “liking” can be related to Damasio’s (1194) somatic marker hypothesis which states 

that “feelings and emotions give rise to “somatic markers”, which serve as guideposts that help 

steer behaviour in an advantageous direction” (Carter and Tranel, 2012) 

 

This is, somatic markers are emotional reactions that support decision making. Many times, when 

trying to make a decision (including conscious decision-making), the number of factors to consider 

become too many, and surpass the processing limits of working memory. When this happens, a 

sort of lift that comes from emotions is necessary to make a decision. Emotions allow individuals 

to mark things as good, bad or indifferent. In this case “wanting” and “liking” can serve as a guide 

to make a decision through unconscious processing.   

The way that “wanting” and “liking” can serve as a guide, is because humans remember not only 

factual results from past experiences, but also emotional results. Therefore, the link between facts 

and associative emotion is critical. (Ruhr & Robinson, 2016) 
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Most of what is constructed over time as wisdom, is actually the result of cultivating the 

knowledge about how our emotions behaved and what was learned from them. (Damasio, 2009) 

In turn, when trying to make decisions, and the number of factors to consider becomes too 

overwhelming and endless, we turn to the “wisdom” to make a decision. 

 

System 2 evaluates long term options, with delayed rewards, while System 1 accounts for the 

short-term options, with immediate rewards. System 1 is believed to be the cause for wanting 

immediate rewards over delayed rewards, because it is influenced by motivational states (need, 

desire, want) such as hunger and thirst, and also negative emotions, such as pain. 

These motivational states can easily take over more rational, cognitive goals implemented by 

System 2, and result in impulsive behaviour. These impulse behaviours are triggered by “wanting” 

certain rewards immediately, that are usually “wanted” more than actually “liked”. 

In the absence of cue triggered “wanting”, or with enough self-control, decisions are created in 

System 2. This is not to say that System 1 is the dominant driver of decisions, self-control and 

willpower can often offset the impulsive motivations from System 1. (Ruhr & Robinson, 2016) 

 

This is to say that, regarding green products, customers usually make a trade between immediate 

rewards, such as saving money and/or not paying price premium, and delayed rewards, such as 

long term savings,(Ikea Green Energy 1.0 - Concept Testing) and reducing total ecological 

footprint.  

 

In summary, consumer decision-making is a constant battle between immediate and delayed 

rewards, therefore, Neurons suggests that in order to persuade consumers to invest in renewable 

energy, the persuasion has to be done through central route and peripheral route. (Ikea Green 

Energy 1.0 - Concept Testing) 

 

5.3.3 Findings 

 

The findings revealed that there was a clear winner in regards to a rational proposition and a clear 

winner in regards to an emotional proposition in each country. The study was able to show that 
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subconscious and conscious responses did not intersect, meaning that all concepts had 

disagreement between the two responses. 

It was found that there was a need for renewable energy solutions in each market, however the 

promotion strategy would have to initially differ in each country, (Neurons, 2019) assuming that 

demographic plays a role in how consumers perceive green products. 

The study mainly focused on rational arguments to analyse consumer response, nevertheless, the 

authors highlight that emotional responses also play a significant role, and influence consumers’ 

decision making. “Therefore, aligning emotional and cognitive responses is as crucial as ever when 

making choices of how to offer renewable energy solutions.” (Neurons,2019) 

 

6. Conclusion 
 

6.1 Research Summary 
 

The aim of this paper is to conduct a study about consumer behaviour in relation to green 

products and green advertising, using behavioural science literature and neuroscience as a 

marketing management tool. 

In this study, neuromarketing is used to analyse the behaviour and decision-making of green 

consumers and non-green consumers, and neuroscience is used to address its influence on the 

marketing mix – the traditional 4Ps. 

In the literature review, neuroscientific findings were combined with the 4 elements of the 

marketing mix in order to understand how these findings have contributed to marketing.  

It was found that methods derived from neuroscience, combined with the discipline of marketing, 

can create more reliable sources of data, since conventional market research methods have 

limited capabilities. These limitations generate unreliable data caused by bias and distortion of the 

results. In addition, it was also discussed in the literature review that the 4Ps of the marketing mix 

do not focus enough on the consumer, and consider him/her passive, while on the other hand, 

there is too much focus on the seller by considering him/her as active.  

Neuromarketing has the opportunity to positively influence marketing management attributes 

such as product design (product), advertising (promotion), product placement(place), among 
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others. 

This is especially true for eco-friendly products, since recent studies have found that most 

consumers are aware of environmental issues and have certain green product knowledge, 

however it does not translate into pro-environmental behaviour, such as buying sustainable 

products.  

Several self-reporting surveys and questionnaires have revealed that the majority of consumers 

want to purchase eco-friendly products from companies that advocate environmental 

sustainability, however, only few consumers follow through in their purchase decision. 

It has therefore come to the attention of several scholars that there is an attitude-behaviour gap 

that needs to be narrowed. Narrowing this gap is essential not only to achieve corporate 

sustainability goals, but also to positively influence the environment.  

More than half of the planets’ greenhouse gas emissions depend on which products are purchased 

by consumers, and whether these products, after their life cycle, are disposed of in a sustainable 

way. In order to encourage green consumerism, the gap between consumers’ behaviours and their 

stated preferences needs to be narrowed. Luckily, modern studies have been able to make a 

connection between the two and align them.  

The connection has been made by using neuroscientific methods to investigate activities in certain 

regions of the brain, and to measure psychophysiological processes. These measures and 

procedures have then been used to gain insights about consumer preferences in relation to 

product features and advertisements, and consumer decision-making.  

 

The way that neuroscience is combined with the marketing mix strategies is by testing the 

effectiveness of them in order to successfully introduce a new product or service into the market. 

Companies who offer eco-friendly products rely, or should heavily rely on these tests due to the 

attitude-behaviour gap in green consumerism.  

 

The decision to purchase a product or service, depend on the emotional association that 

consumers have to them, as well as the connection to the reward and punishment system. This 

argument is supported by Antonio Damasio (1194) who suggests that decision-making is mainly 

associated with the region of the brain that deals with affect, rather than cognition.  
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Pricing decisions determine the extent to which the consumer is loss-averse since consumers 

respond more to losses than gains. Therefore, green consumers who are willing to pay a price 

premium for an eco-friendly product, value ecological sustainability over the value of money, 

because they rely on the offered value from the product. This means companies need to invest in 

product innovation, as a way to improve quality and performance, so that the value of consuming 

a green product continuous to be higher than the value of money.  

 

In the study for eco-friendly travel coffee mugs, the EEG technique revealed that when green 

consumers viewed the  green product message, the theta activations in the frontal region were 

higher compared to non-green consumers. 

This means that frontal theta activations could be a strong indicator of green message 

engagement, which could lead to green purchase decisions. Further research could incorporate a 

trial-error analysis, using again the EEG technique, to analyse if there would be any environmental 

key words or statements that would trigger high frontal theta activations for non-green 

consumers.  

This study used EEG to analyse rational decision-making, which is also important since many green 

products are differentiated from conventional products through descriptive concepts. 

Moreover, frontal theta activations have been associated with working memory, meaning that 

when consumers read a message that aligns with their environmental beliefs, a greater effort may 

be required from the working memory because consumers have to gain access to long-term 

memory in order to activate these values and beliefs.  

In this study, non-green consumers, may not have had as high theta activations in the frontal lobe 

as green consumers because the environmental message that was presented did not match any 

environmental values stored in their long term memory. 

For example, it was stated that one of the messages that appeared for the eco-friendly travel 

coffee mug was “10 % of sales donated to the Save the Environment Fund”, however, it can be 

assumed that if it instead said “10% of sales donated to end the dairy industry”, this statement 

could have triggered high theta activations, and lead non-GR consumers  to choose the green mug 

instead of the conventional one. 
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Another important factor to take from the rational appeal is that people tend to prefer avoiding 

losses over making similar gains, also known as loss aversion. This can help marketers frame 

messages by disclosing what is at stake. 

 

These findings are coherent with the results from the study that analysed the emotional processes 

in relation to green advertising.  

This research argued that messages that are communicated through “gain-frame” are more 

effective in persuading individuals to act more responsibly than “loss-frame”. 

Gain-frame messages are more desirable in terms of triggering emotional attention, since loss-

frame messages require more cognitive effort, which may be detrimental to emotion regulation. 

 

Neuroscientific research is quite complex; however, it allows marketers to tap into consumers’ 

unconscious minds and find their preferences, which can bring many advantages to marketing 

management. Nevertheless, it is essential to stress that neuromarketing cannot be used to find 

the “buy button” in the consumers’ brain, whether, it can be used as a complementary tool for 

conventional market research methods. 

 

6.2 Further Research  
 

Research on the topic of consumer neuroscience in relation to green marketing has to be ongoing 

due to changes in the environment and in consumer attitudes over time. Therefore, future 

research on this topic will always be relevant. 

 

Some of the findings from this research suggest that gain-framed advertising is the most effective 

type of advertisement to encourage consumer pro-environmental behaviour because it 

accomplishes persuasion, which is one of the main goals of advertising. However, future research 

could investigate whether negative/loss framed ads that appeal to negative emotions such as fear, 

disgust and guilt, could lead to positive outcomes in consumers’ attitudes and purchase intentions. 

For instance, advertisements showing the impacts of climate change, such as melting glaciers, 

could be a powerful means of conveying environmental losses. Due to people’s tendency to avoid 
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losses, inducing emotions of fear associated with climate change could persuade consumers to 

adopt pro-environmental attitudes.  

 

Another interesting topic for future research would be to study the attention, interest and 

attraction of the consumer in the retail environment for green products. This research would 

cover the 4th element of the marketing mix which is place. 

The decision to purchase a product in a store is influenced by many external elements, such as 

placement of the product, music, smells, colours, and lighting, which will in turn affect consumers’ 

emotions.  

Depending on the goal of the study, the neuromarketing technique used for such a research can 

differ. If the aim is to understand what attracts attention, the order in which several elements are 

noticed, which ones are ignored, and how they all compare to each other, eye tracking would be 

the most suitable device. 

Moreover, there has been extensive research about how music in the retail environment affects 

product selection. A very interesting paper revealed that fast and energetic music made 

consumers move faster through the store, influencing therefore product selection. 

In addition, investigating the influence of neuroscience for online green shopping could be of 

interest since consumers spend a lot of their shopping time online and not just in stores. 

 

Additionally, neuromarketing is still receiving much criticism on the ethical stance and is therefore 

not being exploited to its full potential by marketers. However, if this issue could be controlled by 

developing a general code of ethics for neuromarketing, the concerns from consumers and 

marketers could decrease. 

Nevertheless, most unethical practices related to neuromarketing that have been discovered, 

stem from business usage. Therefore, a general code of ethics should have a commercial 

application, instead of focusing on the scientific perspective. 
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8. Appendix 
 

 

Appendix 1. (Source :Farnsworth, B. 2019, EEG vs. MRI vs. fMRI - What are the differences?, 

iMotions) 
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Appendix 2. (Source: Lee, E. Kwon, G. , Shin, H. ,Yang, S. , Lee, S. , Suh, M. (2014) The Spell of 

Green: Can Frontal EEG Activations Identify Green Consumers?) 

 

Interview with Neurons - IKEA case study 

 

1. What is your role in the company? 

 

My current role in Neurons is mainly around project management, but because I started in 

Neurons as an analyst, which revolves around hypothesis testing, I still take on that role for some 

projects. I was mainly involved in the last phase, the reporting phase of the study, and not so 
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much on the collecting data phase of the project. 

However, due to my involvement in several stages of the project, I have gained a broader 

perspective of the whole project from begging to end. 

 

2 .What strategy did Neurons use to help IKEA introduce a new eco-friendly product (renewable 

energy offers) to the market? 

 

Neurons was able to define an optimal rational message and an optimal emotional message, for 

the brand to target different segments with the most adequate message.  

We first started with a rational value proposition, with factual information, and then proceeded 

with emotional triggers. As a result, we were able to identify one rational winner and one 

emotional winner. We had some conscious winners and some unconscious winners. It was then up 

to the company to decide which one of these value propositions to use. 

Ikea wanted to know how to frame the message, how to communicate the new product to the 

customer, in order to increase their market share as much as possible, without losing any 

customers. 

There were different sets of concepts attached to the offering. By concepts I mean value 

propositions. One could be an offer or a discount, while the other a very rational value proposition 

in terms of what are the monthly benefits and electricity values. These propositions were 

compared to find the best ones. 

 

3. How were you able to measure the most efficient value propositions? 

 

In the second part of the study we tested different images for the proposition that were attached 

to different logos. One of the logos was Ikea, but we also used competitors logos to see which 

ones had the strongest association to the images that were presented. 

While these images were presented to the groups, we measured their attention with eye-tracking 

and brain responses with EEG, at the same time. 
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4.  The subjects used in this study, were they identified as green consumers or non-green 

consumers? 

 

The screenings chose participants who were early adopters of renewable energy. 

 

5. Do you think it would also have been relevant to study responses from individuals who are not 

adopters of renewable energy, or very concerned with environmental issues? 

 

The study was conducted in two countries at the same time, and it was possible to see differences 

in terms of the average attitude that you mentioned.  

We could identify that one of the countries had more of a positive attitude towards these kinds of 

actions. 

 

6. What were the main differences between their responses? 

 

We use country as a proxy to say that they had different attitudes but that was not strictly 

measured.  

We identified some patterns in the different concepts we had. One of the countries had a higher 

emotional response to concepts of group such as “togetherness” or “community”, in early studies 

were the logo wasn’t shown. 

In later stages, when pairing different environmental  images with the IKEA logo, and the logo 

from several competitors in renewable energy, we were able to identify which images created a 

better association with the logos.  

 

7.  Was the aim of the study to identify environmental concepts that would create an automatic 

association with IKEA?  

 

IKEA wanted to be associated with ecology, and therefore we were studying what environmental 

concepts would be a better fit for IKEA. What images would lead to an easier recognition of the 

connection. 



79 
 

8. Some ecological products have been found to be perceved in a negative way by consumers, 

such as having low quality. This is specially true for cleaning products. Because they don’t contain 

the same harsh cleaning chemicals as conventional products.  Are neuromarketing techniques a 

useful tool to help identify the positively viewed attributes? 

If we think about a case in a supermarket, and we view a product labelled “free of plastics”, that 

might trigger quite a positive emotional reaction. It can even surpass what your initial attitude was 

towards the product. This is the label can increase the value of the product. 

We cannot read thoughts with neuromarketing techniques, but we can see consumers’ initial 

reaction when they first look at something, what they are looking at, or if product features such as 

the packaging can influence the perception if a product. 

9. In order to view products from a positive perspective, does the consumer need to have previous 

knowledge of the product? If a label says “free of plastics” does the consumer need to have 

previous knowledge about the implications of that? 

I do not think previous knowledge is a factor affecting purchase decision. If you are for example 

buying cookies, gluten free cookies, it would be easy for me to imagine consumers would look at 

the label and think “oh this is nice”,  without having to actually go down to the details of 

considering what is gluten, or if it is something to care about. 

Just the fact that there is a label that says “gluten free” could be enough to affect the decision 

making. The average consumer does not need to have expertise on a topic to be influenced by the 

label. 

9. Many behaviours, including our purchase behaviour, are part of an individual’s’ routines and 

habits. Buying eco-friendly products can be seen as going a step away from bad habits and 

introducing good habits. How can neuromarketing techniques shape good habits? 

By making the shift effortless. When we are used to something, it requires effort to switch habits. 

So the new proposition has to be easier, cheaper or simpler in some way to actually motivate 

people to do it.  If you make it more difficult or more expensive , or less convenient, you are not 

going to shift habits. 
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For example, shifting to electric cars: electric cars have to prove that they are more secure and 

have the same price or are cheaper than the conventional car. 


