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Introduction

Keywords: innovation management, economic innovations, physiological 
measurement, neuromarketing, eye-tracking

The nature of innovation management is based on understanding the innovation pro-
cess, which implicates necessary resources, the structure of an organization and expect-
ed outcomes. This process of innovation management is grounded on the assumption 
of a gradual opening up towards external sources of information that is necessary for 
the effective implementation of an invention on the market. One must also remember 
that the idea of innovation management is centred around shortening the process of 
invention with cost reductions and making the outcome of innovation successful by 
market acceptation (Romanowski, 2019). This search for assumptions concerning the 
introduction of a new product should be guided by market logic over those that are 
technical in order to reduce the risk.

Due to rapid advent of the Internet, it is necessary to use e-marketing tools to di-
agnose consumer behaviour in their interactions with the digital environment. This is 
all the more important in today’s academic sphere where more focus is given to the 
holistic steps involved in innovation and not towards the diagnosing of physiological 
reactions and preferences in the purchasing process. This book, therefore, is devoted to 
selected methods used within the research and development stage of the innovation 
process. 

All described methods and instruments are part of the Innovation Management 
Master Study Programme, provided by Poznań University of Economics and Business 
through two laboratories dedicated to testing consumer behaviour in marketing inno-
vations: ConsumerLab and ShopLab. The described methods include measuring con-
sumer behaviour on the Internet, physiological, electrodermal activity measurements 
and neuroscience research methods to test reactions on innovation.

The first chapter will see a review of tools related to Search Engine Marketing (SEM), 
Content Marketing, E-mail Marketing, Marketing automation, Social Media Marketing, 
data collection and research. The data presented in this chapter clearly indicates the 
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importance of understanding the behaviour of modern consumers on the internet and 
undertaking e-marketing to match it. It also highlights the importance of staying up-
dated on the latest trends and technologies on the internet  if one is to continue being 
successful (Keeley, Pikkel, Quinn, Walters, 2013).

The second chapter is devoted to content marketing and the significance of social 
media, with a particular emphasis on Instagram as a promotional tool and a channel for 
selling goods and services. Such a review, in our opinion is vital as social networks are 
becoming the leading instrument for promotion and image creation, with companies 
using it for creating an optimal self-image whilst consumers use it for posting original 
illustrations, photos and videos. 

The third chapter presents the essence and specificity of physiological measure-
ments that can only be performed using appropriate apparatuses. It also reviews how 
physiological data that cannot be directly observed by humans (e.g. brainwaves, eye 
fixations) are advantageous due to its objectivity, continuity and non-invasiveness of 
measurement. The chapter then classifies the methods of physiological measurements, 
taking the human nervous system structure as a point of reference.  

The fourth chapter is dedicated to neuroscience research methods that help un-
derstand cognitive processes and underlying mechanisms of consumer behaviour. The 
aim of this systematic review is to summarize the techniques, contributions and limita-
tions of several key neuromarketing methods.

The fifth chapter takes a closer look at the measuring of electrodermal activity 
(EDA), its essential elements, assumptions related to the concept and possibilities in 
marketing research. The chapter also discusses examples EDA use, together with other 
measurement methods. 

The final chapter is dedicated to reviewing eye-tracking as a neuromarketing tool, 
enabling scientists to measure subconscious reactions in response to stimuli, thereby 
giving insight into decision-making processes, consumer preferences or motivations. It 
also presents the main research areas and possibilities of using eye-tracking in market-
ing research as per previous research.

We hope this publication will be useful for students studying Innovation Manage-
ment, its enthusiasts as well as for those working in R&D.

Robert Romanowski

1.	 Keeley L., Walters H., Pikkel R., Quinn B. (2013). Ten Types of Innovation: The Discipline of Build-
ing Breakthroughs. John Wiley & Sons, Hoboken, NJ.

2.	 Romanowski, R. (2019). The Nature of Innovation Management. [In:] Romanowski R. (Ed.) 
Managing Economic Innovations – Ideas and Institutions. Bogucki Wydawnictwo Naukowe, 
Poznań, pp. 6–21, DOI: 10.12657/9788379862764-1.



Chapter 1

Managing E-marketing in Business

Marcin Lewicki

Abstract: The main purpose of this chapter is to present basic principles of man-
aging e-marketing in business. The first subchapter focuses on presenting the 
issue of classification of e-marketing tools. This is then followed up with a data 
backed review on consumer behaviour on the Internet, the importance of un-
derstanding it and the increasing need for e-marketing. In the third subchapter 
The RACE Digital Marketing Planning Framework is presented and reviewed as 
one of the most common approaches to manage e-marketing. The final part of 
the article saw the presentation of a case study on Frisco.pl, a successful Polish 
e-marketing campaign.

Keywords: consumer behaviour, digital marketing, Internet, e-commerce

Introduction
The proliferation of the internet which gave rise to the beginning of e-commerce in 
1995 (Tian, Stewart, 2006) shows no signs of slowing down, making e-marketing an 
integral strategy of any modern organisation. So much so that the use of digital me-
dia, data and technology to support marketing activities (Chaffey, Ellis-Chadwick, 2016) 
have become a key link in staying competitive on the market. Such use of e-marketing 
is paramount as customers are now more digital savvy and seek value in their transac-
tions (Stephen, 2016), requiring organisations to be knowledgeable about online con-
sumer behaviour and their interactions with it (Chaffey, Ellis-Chadwick, 2016). The main 
purpose of the chapter is to present the basic principles of managing e-marketing in 
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business and will see the classification of e-marketing tools (Subchapter 1), a review 
of the most recent data concerning consumer behaviour on the Internet (Subchapter 
2), a  framework for e-marketing management (Subchapter 3) and an example of an 
e-marketing campaign (Subchapter 4). 

E-marketing tools
With no universal means of classifying e-marketing tools, many different approaches to 
doing so have sprung up. It was in this context that Kierzkowski, McQuade, Waitman and 
Zeisser (1996) introduced the Digital Marketing Framework in which they indicated five 
essential elements for success in digital marketing,
1.	 attracting users, 
2.	 engaging users’ interest and participation, 
3.	 retaining users, 
4.	 learning about users preferences,
5.	 relating back to users to provide customised interactions. 

This framework then allowed Teo (2005) in distinguishing specific e-marketing tools 
(Table 1) which then were subject of his research.

For comparison, according to Maciorowski (2013, p. 26), it is possible to distinguish 
7 groups of e-marketing tools based on the purpose for which they are used (Table 2).

As useful as the above classification are, it should also be noted that both classifi-
cations seem imprecise (Maciorowski’s to a greater extent), the effectiveness of some 

Table 1. E-marketing tools and their purpose based on the Digital Marketing Framework

Tool Purpose
mnemonic branding, listing in search engine, adequate bandwidth, promo-
tions, piggyback advertising, affiliate program, banner ads

attracting users

informative and useful content, transaction capabilities, unique content, 
creative programming, lucky draws/contests, create virtual communities, 
multilingual website, forums/discussion groups

engaging users’ interest 
and participation

dynamic content, security features, rapid information loading time, privacy 
statements, hyperlinks to related sites, loyalty programs, provide online order 
tracking, create switching costs via communities, interactive functions

retaining users

information capture, feedback via online surveys, webpage tracking devices, 
feedback via open-ended survey forms, gather information about new 
potential customers, cookies, holding virtual focus groups, supporting chat 
groups

learning about users 
preferences

personalized communications about product/service, customized product/
service, emails to update about new products, customized webpages, linkag-
es to core business, real time interactions

relating back to users 
to provide customised 
interactions

Note. Reprinted [adapted] from Usage and effectiveness of online marketing tools among Business-to-Con-
sumer (B2C) firms in Singapore. Teo, T.S. (2005), International journal of information management, 25(3), 
203–213.
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tools does not depend solely on the company which use them e.g “rapid information 
loading time” (Table 1), moreover some of them do not actually deserve this term, for 
example “indication of the unique values of the product” is nothing else but the direc-
tion of activities (Table 2).

Nevertheless, recalling the definition of e-marketing proposed by Armstrong and 
Kotler (2012) “business conducted through the Internet, which is designed to: the pro-
motion of goods and services, the sale of goods and services and building relations 
with customers” and assuming that most of e-marketing tools often fulfil more than 
one of the purposes mentioned in the definition, e-marketing tools could be grouped 
as shown in Table 3.

Table 2. Types of e-marketing tools by Maciorowski

Tool Essence Purpose
word of mouth marketing, viral 
marketing

using a network of friends, experts, trendsetters 
and brand ambassadors in order to increase an 
awareness of a service, brand, company and 
product

recommenda-
tion

affiliate marketing, performance 
marketing

running a partnership program created inde-
pendently or in cooperation with the agency

purchase

promotional codes, rebates, dis-
count coupons

stimulating sales by means of attractive shop-
ping incentives

privileges

purchase statistics, highlighting 
USP (unique selling proposal) of the 
offer, customer reviews, segmenting 
content

providing reliable arguments in order to prove 
the attractiveness of the offer, which will elimi-
nate any dissonance before and after purchase

convincing

indication of the unique values ​​of 
the product

arousing the desire to have a product by empha-
sizing its qualities

encouraging

target pages, microservices focused 
around the product

providing comprehensive information about the 
offer, building the image of a reliable seller

knowledge

SEO, SEM, PPC advertisement, pres-
ence on partner websites

building awareness of the website and its 
attractive offer

awareness

Note. Reprinted [adapted] from UE-marketing w praktyce. Strategie skutecznej promocji online. by Ma-
ciorowski A., (2013), Samo Sedno Edgard, Warszawa.

Table 3. Groups of e-marketing tools

Tool group Superior purpose Description Examples of tech-
nical solution

Search Engine 
Marketing (SEM)

the promotion of 
good and services

SEO (Search Engine Optimization) + 
PPC (Pay Per Click) tools, mostly used to 
increase traffic to a given website and 
website visibility for consumers

SEMrush, Unamo

Content Market-
ing

the sale of goods and 
services

Tools used to create and manage content 
of a given website

Percolate, News-
Cred

E-mail Marketing building relations 
with consumers

Tools to manage all types of e-mail com-
munication with consumers

MailChimp, 
FreshMail

Marketing auto-
mation

the sale of goods and 
services

Tools used to manage all e-marketing 
activities in one place

HubSpot, Sales-
Manago

Social Media 
Marketing

building relations 
with consumers

Tools designed to manage all social media 
activities Socedo, Brand24

Data collection 
and research

the sale of goods and 
services

Tools used to collect and analyse data 
from different Internet activities and 
sources

Google Analytics, 
WebTrends

Note. Author developed (2019).
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It should be added that the groups of tools highlighted are very capacious, which 
is why all three purposes mentioned by Armstrong and Kotler (2012) can be achieved 
through their use. Naturally, some of them could be of higher priority within a given 
group in what has been marked in “Superior purpose” column. Furthermore, the groups 
are not completely disjunctive, as those such as “Marketing automation” is actually 
a combination of solutions that can be found in other groups, while “Social Media Mar-
keting” is one of the biggest and often includes content creation tools. Finally, it is not 
possible to indicate all of the technical solutions that can be assigned to a group due 
to their very large number (See as an example TechWyse Internet Marketing Tools 2017 
(TechWyse)). Having reviewed the above information, it is clear that picking the right 
e-marketing tool is based on many factors.

The first criterion is the selection of a tool that matches e-marketing activities that 
are being undertaken. If the primary purpose is the building of communities and cus-
tomer advocacy, social media marketing is an ideal tool, whereas Search Engine Mar-
keting is optimum if the primary purpose is building awareness and brand visibility. The 
next criterion is the determining of a budget which can be used to implement the tool 
that was selected. Doing so is important as tools are of varying prices and an organisa-
tion serious about their e-marketing will need to use a dedicated solution and not one 
of the free solutions on the market. The factor that must be taken into account after 
this is the knowledge and competences of the company’s employees as they should be 
able to use the available tools. The final criterion one should keep in mind when pick-
ing a tool is the competitiveness and flexibility of individual tools to keep up with the 
dynamic nature of the internet landscape. Undoubtedly, the above-mentioned criteria 
for e-marketing tools selection do not exhaust all possible determinants of the choice 
and can be extended depending on the company nature and extended needs. 

Purpose of use

Available budget

Knowledge and competences of employees

Competitiveness and flexibility of tools

Other

Figure 1. Criteria for selecting e-marketing tools

Author developed (2019).
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Consumer behaviour on the Internet – the case study 
of Poland
With over 57% of the world’s population connected to the Internet, spending more 
than 6 ½ hours online each day, more and more customers are now searching for infor-
mation, building relationships and shopping (Digital in 2019). There are over 5.1 billion 
unique mobile users (67% of the world’s population) and over 3,5 billion active social 
media users (45% of the world’s population). This growth rate in the case of the Inter-
net and social media users which was over 9% (Digital in 2019) is impressive and is the 
reason why social media is considered the heart of all digital customer touchpoints. It 
is able to help
1.	 Rebuild trust with consumers – There is no doubt that the case of Cambridge An-

alytica and fake news eroded consumer confidence in search engines, businesses, 
and social channels in 2018. Therefore, in order to rebuild trust, companies must 
be clear on why data collection is important for creating personalized, one-to-one 
experiences that offer new value to customers.

2.	 Breaking down marketing silos – 54% of organizations report that marketing 
teams can increase their influence by guiding other departments, stimulating digi-
tal transformation wherever possible. Establishing common KPIs with other depart-
ments, using social media to achieve broad business objectives like brand health, 
revenue and consumer retention, could serve as an appropriate starting point.

3.	 Making a unified view of consumers – Nowadays, the average Internet user has 
accounts on 8 different social and messaging services, creating a  need to build 
a unified view of their consumers across every touchpoint. Doing so is very impor-
tant as such unification of data helps work more fluidly and provides a competitive 
edge on the market.
Social media and their indisputable role in online communication are conducive to 

directing marketing activities to this area, strengthening the importance of social me-
dia marketing among other groups of tools. In connection with the above, it is justified 
to pay a bit more attention to consumer behaviour within social media (Digital in 2019). 
Based on active user accounts (Fig. 2), the five biggest social platforms are Facebook – 
over 2.2 billion users, YouTube – over 1.9 billion users, WhatsApp – over 1.5 billion users, 
FB Messenger – over 1.3 billion users and WbXin/WeChat – over 1 billion users. While 
Facebook remains a leader among social media platforms, WhatsApp is a leader among 
instant messengers. 

Social media is definitely the domain of young people. Based on the combined ad-
vertising audiences of Facebook, Instagram and Facebook Messenger majority of users 
are between 18 and 44 years old. Users 65+ years old constitute only 4% of the pop-
ulation (Fig. 3). Additionally, based on the survey conducted in USA (Chaffey, 2019), 
YouTube Instagram and Snapchat are the most popular online platforms among teens.
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Determining the reasons for using social media is one of the most important issues 
in the context of consumer behaviour on the Internet. The top three reasons for using 
social media as per the research from GlobalWebIndex is staying in touch with their 
friends – 42%, staying up-to-date with news and current events – 41% and filling up 

Figure 2. Social platforms by active user accounts worldwide in 2019 (in millions)

Global Digital Report 2019: Free Download: We Are Social UK. (2019). Retrieved from https://wearesocial.
com/uk/digital-2019.

Figure 3. Social media audience profile in USA

Global Digital Report 2019: Free Download: We Are Social UK. (2019). Retrieved from https://wearesocial.
com/uk/digital-2019.
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spare time – 39% (Chart 3). From the perspective of e-marketing, it is worth paying 
particular attention to the percentage of users who: 

	● are staying up-to-date with news and current events – 41%,
	● are looking for funny or entertaining content – 37%,
	● network with other people – 34%,
	● share their opinion – 30%,
	● conduct research prior to purchasing products – 29%.

All of the abovementioned reasons are important when analysing data collected via 
social marketing tools.

Poland is relatively one of the fastest-growing countries in terms of the use of digital 
technologies by consumers. According to the report (Digital in 2019 B), there are over 
30 million Internet users in Poland (79% of the population), 26 million of which are 
mobile Internet users (69% of the population) and 18 million of which are active social 
media users (47% of population). While the number of Internet users increased only 
by 1.1% compared to the previous year, the growth rate of active social media users 
amounted to almost 6% which resulted in the emergence of one million new users. 
Over 82% of Poles use the Internet on a daily basis with Google.pl, Google.com, Face-
book.com and Allegro.pl taking most of the traffic (Table 4).

45% of Poles declared using ad-blocking tools when surfing through the Internet 
which can be seen as a difficulty in conducting e-marketing activities in Poland. In the 
case of social media usage, the average number of social media accounts per Internet 
user was 7,3, while the top five most active social platforms (based on the percentage 
of Internet users who reported using them) were YouTube, Facebook, FB Messenger, 
Instagram and Skype. Taking into account advertising audiences Facebook seems to 
have the most potential from the perspective of e-marketing, followed by Instagram 
and Snapchat (Table 5).

Figure 4. Top 10 reasons for social media usage worldwide

Top 10 Reasons for Using Social Media – GlobalWebIndex. (2018, March 1). Retrieved from https://blog.
globalwebindex.com/chart-of-the-day/social-media/.
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Similarly to the global social media audience profile, a majority of users in Poland 
are between 18 and 44 years old where users 65+ years old constitute only 4% of the 
population (Fig. 5).

Table 5. Social media advertising audiences in Poland in 2019 (in million)

Platform Facebook Instagram Twitter Snapchat LinkedIn
Audience 17   6,8   0,934  3,8    3,3
Female 52% 58% 32% 58% 48%
Male 48% 42% 68% 42% 52%
Quarterly growth   0%   6%   5% –15%   3%

Note. Reprinted [adapted] from Kemp, S. (2019, January 31). Digital 2019: Poland – DataReportal – Global 
Digital Insights. Retrieved from https://datareportal.com/reports/digital–2019-poland. 

Figure 5. Social media audience profile in Poland in 2019

Kemp, S. (2019, January 31). Digital 2019: Poland – DataReportal – Global Digital Insights. Retrieved from 
https://datareportal.com/reports/digital-2019-poland.

Table 4. Ranking of websites in Poland based on the average monthly traffic in 2019

Posi-
tion Website Category Monthly Traffic Time per visit Pages per 

visit
1 Google.pl Search 861,4 million 10M 37S 7,9
2 Google.com Search 714,6 million 09M 54S 8,6
3 Facebook.com Social 540,1 million 13M 22S 11,1
4 YouTube.com TV&Video 503,3 million 24M 34S 10,2
5 WP.pl News 245,2 million 07M 24S 6,6
6 Onet.pl News 229,9 million 06M 55S 6,8
7 Allegro.pl Shopping 199,7 million 10M 27S 13,8
8 Interia.pl News 136,3 million 06M 35S 6
9 OLX.pl Shopping 122,8 million 09M 46S 12,5

10 Wikipedia.org Reference 119,2 million 04M 07S 3,1
Note. Reprinted [adapted] from Kemp, S. (2019, January 31). Digital 2019: Poland – DataReportal – Global 
Digital Insights. Retrieved from https://datareportal.com/reports/digital–2019-poland. 
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Facebook remains the main social media platform in Poland and can serve as a val-
uable platform for e-marketing activities (Table 6). As shown in the table, females on 
Facebook were more active than males in every type of activity except for sharing 
posts. It should also be noted, that the most common type of activity was liking posts 
and clicking advertisements.

In the context of e-marketing and consumer behaviour on the Internet, the subject 
of e-commerce cannot be omitted. According to the latest report (Digital in 2019) 65% 
of Poles (24,2 million people) make online purchases and/or pay bills online. Among 
e-commerce activities, it should be noted that:

	● 86% searched online for a product or service to buy,
	● 92% visited an online store on the web (with the use of any device),
	● 76% purchased a product or service online (any device),
	● 65% made an online purchase via a laptop or desktop computer,
	● 36% made an online purchase via a mobile device.

The most popular category of products purchased online was Travel (including ac-
commodation) in which over 4,5 billion dollars have been spent (Table 7), while the 
total annual sales revenue from selling consumer goods in e-commerce amounted to 
8,194 billion dollars (average annual revenue per user – 339 dollars) with a significant 
annual growth rate of 11%.

When searching for products online, Polish consumers most often used phrases 
like: Allegro, Buty, Nike, Adidas and Samsung (Table 8).

Undoubtedly, collecting data about consumer behaviour on the Internet is a  top 
priority in e-marketing and should be conducted with the use of dedicated tools and 
data that is freely availble. Analysis of such data allows for the creation of a more gen-
eral picture of consumer behaviour and helps to determine current market trends. 6 
such trends that will be important for e-marketing as per Euromonitor International are

	● Everyone’s an Expert – refers to the almost compulsive need for digital con-
sumers to absorb and share information. As Internet retailing continues to in-
crease globally, all industries will have to adapt to consumers’ new demands to 
stay relevant.

Table 6. Facebook activity frequency in Poland in 2019

Activity 
type

Number of Face-
book pages liked 

(lifetime)

Posts Liked in the 
past 30 days (all 

post types)

Comments made 
in the past 30 
days (all post 

types)

Facebook posts 
shared in the 

past 30 days (all 
post types)

Facebook adverts 
clicked in the 

past 30 days (any 
click type)

Overall  1* 10 3 1 11

Female 2 15 5 1 15

Male 1 7 2 1 8

*Figures represent median values for active Facebook users aged 18 and above.

Note. Reprinted [adapted] from Kemp, S. (2019, January 31). Digital 2019: Poland – DataReportal – Global 
Digital Insights. Retrieved from https://datareportal.com/reports/digital-2019-poland. 
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	● I Can Look After Myself – is the preventative, consumable measures against 
illness, unhappiness and discomfort that people can take without having to con-
sult a professional. Consumers make use of apps and personalisation services to 
create a product uniquely for them without the need to constantly engage with 
social media and brand marketing.

	● I Want it Now! – efficiency-driven lifestyles transcend instant gratification. Con-
sumers seek frictionless experiences that mesh with their lifestyles, allowing 
them to dedicate more time to their professional or social lives. Central to this 
concern is the management of user data and a company’s access to this data. 

	● Finding My JOMO – the fear of missing out has now given place to the re-ap-
propriation of self-time as people find joy in missing out. To protect their mental 
wellbeing, consumers want to be more intentional with their time, to set their 
own boundaries and be more selective in their activities (especially millennials). 
Planned disconnection provides them with time to reflect and to act freely, fo-

Table 8. Top Google shopping queries based on searches in Poland throughout 2018

Position Search query Position Search query

1 Allegro 11 Castorama

2 Buty 12 PS4

3 Nike 13 Calvin Klein

4 Adidas 14 Xiaomi

5 Samsung 15 Ceneo

6 iPhone 16 Buty Nike

7 Sukienki 17 Nike Air

8 Huawei 18 Media Expert

9 OLX 19 Tommy Hilfiger

10 Ikea 20 Vans

Note. Reprinted [adapted] from Kemp, S. (2019, January 31). Digital 2019: Poland – DataReportal – Global 
Digital Insights. Retrieved from https://datareportal.com/reports/digital-2019-poland. 

Table 7. E-commerce spend and annual growth by product category in Poland in 2019

Category Total amount spent  
in billion US dollars Annual growth

Travel (including accomodation) 4,511 13%

Fashion & Beauty 2,801 12%

Electronics & Physical Media 2,013 8,5%

Toys, DIY & Hobbies 1,703 8,6%

Furniture & Appliances 0,961 16%

Food & Personal Care 0,715 12%

Video games 0,300 9,4%

Digital music 0,060 10%

Note. Reprinted [adapted] from Kemp, S. (2019, January 31). Digital 2019: Poland – DataReportal – Global 
Digital Insights. Retrieved from https://datareportal.com/reports/digital–2019-poland.
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cusing on what they really want and enjoy doing. And in developing markets, 
reliance on the Internet may be the origin of higher stress levels, especially when 
being connected is so linked to essential services.

	● Digitally Together – the growing ubiquity of high-speed Internet, particularly 
the acceleration of mobile internet, is driving live interactive experiences online 
and facilitating collaboration on large files instantly. From dating to education, 
consumers have grown to expect more authentic, life-like interactions online. 
Growing comfort with sharing friends, location and activities online can be ob-
served which will lead to the development of new ways to engage consumers. 

	● Age Agnostics – are consumers who don’t hold with conforming to demograph-
ic expectations — everyone connects. The key to winning and retaining loyalty 
and trust is to develop products and services that are universally accessible even 
while designed with older people in mind. Baby boomers have much more in 
common with the values and priorities of millennials and younger generations 
then many realise, and it is this inclusive mindset that needs to be better under-
stood and catered for in the future.

RACE planning in managing e-marketing
Managing and achieving success in e-marketing is not possible without a proper strat-
egy. According to Ryan (2016), components that form the foundation of digital market-
ing strategy include:

	● knowledge about business – having products or services suited to online pro-
motion; having the right technology etc.,

	● knowledge about competitors – knowing main competitors in the digital mar-
ketplace; which of their activities are worth to benchmark; how to differentiate 
the current offer from competitors etc.,

	● knowledge about consumers – knowing the latest trends; understanding con-
sumers behaviour on the Internet; knowing consumers needs and expectations 
etc.,

	● purpose of e-marketing activities – setting clear, measurable and achievable 
goals 

	● measuring effects – tracking everything that happens online and comparing 
a progress against predefined goals and key performance indicators (KPIs)

It should be noted that abovementioned components are in line with basic man-
agerial functions (Koontz, Weihrich, 2010), and include planning, organizing, staffing, 
leading and controlling.

One of the most comprehensive approaches to management in e-marketing is the 
RACE Digital Marketing Planning Framework presented for the first time in 2010 to 
help digital marketers plan and manage their activities in a more structured way (Chaf-
fey, 2017). It summarises the key online marketing activities that need to be managed 
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as part of digital marketing and covers the full consumer lifecycle from the planning 
phase to the engagement (Fig. 2).

The principal aim of the planning phase is to create the overall digital strategy and 
includes different activities such as those outlined below:

	● establishing key operational strategies that will allow the development of an 
online business. An example of this would be the creation of a plan to achieve 
interactions, conversion of visitors to a lead and ultimately a sale. 

	● marketplace analysis on audience and consumers, competitor benchmarking, 
online partner analysis and SWOT analysis. 

	● vision and mission setting, creating evaluation system and deciding what KPIs 
should be used. 

Based on the abovementioned, a strategy that covers further e-marketing activities 
starting with the reach phase, through act and conversion phase and ending with the 
engagement phase is proposed (Chaffey, 2017).

The reach phase involves building awareness of a brand, its products, and services 
on other websites and offline media in order to build traffic by driving visits to different 
web presences like a given company main site, microsites or social media pages. It in-
volves maximising reach over time to create multiple interactions using different paid, 
owned and earned media touchpoints. Within this phase SEM and Social Marketing 

Plan

creating the overall digital strategy

Reach

increasing awareness and drive site visits

Act

defining consumer journeys to connect website

Convert

converting to sale online (or offline)

Engage

encouraging advocacy and repeat sales

Figure 6. The RACE Digital Marketing Planning Framework

Chaffey D. (2017). Introducing RACE: a practical framework to improve your digital marketing. 
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tools are commonly used. Key measures in the reach phase are: unique visitors, bounce 
rate, revenue per visit and number of a brand searches (Chaffey, 2017).

The act phase is about engaging the audience through relevant, compelling con-
tent and clear navigation pathways so that they do not hit the back button. Persuading 
site visitors or prospects to take the next step, the next “action” on their journey when 
they initially reach a given site or social network presence is one of the biggest chal-
lenges for online marketers since the bounce rates on many sites is greater than 50%. 
The main objective of this phase can differ depending on the type of an online business 
and can include key measures such as number of leads, % conversion to lead, goal 
value per visit and/or page views/visit etc. Important strategies in this phase includes 
content marketing, data collection, research and marketing automation tools (Chaffey, 
2017).

The convert phase involves getting an audience to take the vital step into becoming 
paying consumers. In this phase capitalization of marketing expenditures takes place 
and includes key measures such as number of sales, % conversion to sale, sales value 
and/or average order value etc. Within this phase almost every group of e-marketing 
tools (Table 3) is used to a greater or lesser extent (Chaffey, 2017).

Finally, the main objective of the engagement phase is to create long-term engage-
ment as repeat purchases using communications on a given site, social presence, email 
and direct interactions boost consumer lifetime value. Key measure within this phase 
may include: % of active consumers, % consumer conversion, % existing sales value 
and/or number of brand mentions. The most commonly used e-marketing tools used 
to engage consumers in this phse are content marketing, social media marketing and 
e-mail marketing (Chaffey, 2017).

It should be added that the RACE Digital Marketing Planning Framework has been 
built on the foundation of the REAN model (Reach ,Engage ,Activate and Nurture) cre-
ated by Satama (now Trainer’s House) in 2006 (Jackson, 2009). In turn, the REAN model 
can be seen as an adaptation of the well-known AIDA model, developed in 1898 by St 
Elmo Lewis in an attempt to explain how personal selling works (oxfordreference.com) 
to the online environment. This situation shows that many solutions that find applica-
tion on the Internet nowadays, in fact, have their sources in well-established marketing 
knowledge.

Managing e-marketing – the case study of Frisco.pl
Undoubtedly, one of the sources of business growth is the consumer experiences 
with the brand throughout the entire purchasing process. E-shops are no longer only 
a place of transaction, but a tool for building brand image, credibility and a necessary 
condition for creating bridges that connect consumer needs with offers. The strategic 
goal for Frisco.pl is to build brand awareness and expand the consumer base by po-
sitioning itself as a convenient alternative for hypermarkets when making large and 
planned grocery shopping. Frisco.pl operates locally in and around Warsaw, but in the 
category of online grocery shopping it has to compete with such giants as Auchan and 
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Tesco. The company has appeared on the e-grocery market much earlier than compet-
itors, has a perspective approach to the category and a good understanding of social 
changes which are reflected in consumer shopping habits. The main challenge facing 
Frisco.pl is convincing Poles (who shop 5 times often than those in purchases Western 
Europe), to change their shopping habits. The first step to change the habits of Pol-
ish consumers was to create a communication platform “Do not go shopping”, which 
effectively allowed Frisco to build shares in the e-grocery category and become the 
leader of the Warsaw online grocery shopping market. Unfortunately, the communi-
cation turned out to be insufficient because the need to buy from the shelf is strongly 
rooted among Poles. As a result, a new approach was necessary and led to the creation 
of a communication platform “Definition of better purchases”, in which the company 
displayed the troublesome nature of shopping in stationary stores and the specific 
benefits of online shopping. Among the actions taken by the company, which led to 
success, it should be emphasized:

	● the creation of a precise consumer definition which discovered that the poten-
tial consumers are primarily women for whom grocery shopping is an obliga-
tion. They give the family what they need (for which relatives are grateful to 
them) and looking for ways to make the process comfortable and pleasant. For 
them, a definition of better shopping was created,

	● convincing potential consumers about the convenience of online grocery shop-
ping from home through OOH (out-of-home) campaign, radio and display/pro-
grammatic e.g “kitchen* – the perfect place to pick up your purchases” (Pic. 1),

Figure 7. Example of communication in Frisco.pl during the “Definition of better purchases” cam-
paign

Frisco.pl ma nową platformą komunikacji – ”Definicja lepszych zakupów”. (2018). Retrieved from https://www.
wirtualnemedia.pl/artykul/frisco-pl-definicja-lepszych-zakupow-platforma-komunikacji.
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	● preparation of creatives based on specific advantages of Frisco.pl, such as the 
possibility of determining the delivery date with an accuracy of one hour (Pic. 2) 
and using such benefits as a basis for outreach activities based on OOH (Out-of-
home), radio, display and recommendations of influencers. This ability to have 
the groceries delivered at a specific hour has become a key building element for 
the trial at www.frisco.pl, 

	● the use of an attractive benefit to create the closure of the shopping path in 
e-commerce channels (mailing, promotional leaflet, landing page and perfor-
mance). The overall positive experience created in this way – both online and 
offline – translated into further purchases (Pic. 3).

Actions indicated above has led to the following results:

	● a 150% increase in spontaneous brand awareness,
	● among people with knowledge of the e-grocery category, www.frisco.pl has 

been mentioned most often as a leader in the category (42%), as a store offering 
the highest quality and completeness of delivery (37%) and the best quality of 
fresh products (40%),

	● the campaign has significantly increased (+51%) the number of unique page 
views at www.frisco.pl,

	● the generated traffic has been successfully converted into sales, an unprece-
dented increase (+73%) in the number of new consumers has been obtained.

Understanding consumers’ needs and providing a great experience at every stage 
of the shopping path allowed the company to generate above-average sales results. 
Thanks to the ”Definition of better shopping” platform, supported by the highest qual-
ity service and an attractive offer, Frisco.pl generated an enormous increases in the 

Figure 8. Example of creation based on specific advantages of Frisco.pl in “Definition of better 
purchases” campaign

Frisco.pl reklamuje się hasłem ”Ty wybierasz godzinę dostawy". (2018). Retrieved from https://www.wirtualne-
media.pl/artykul/frisco-pl-kampania-ty-wybierasz-godzine-dostawy.

https://www.wirtualnemedia.pl/artykul/frisco-pl-kampania-ty-wybierasz-godzine-dostawy
https://www.wirtualnemedia.pl/artykul/frisco-pl-kampania-ty-wybierasz-godzine-dostawy
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base of its consumers and become a leader in the e-grocery category in Poland (Raport 
strategiczny Internet 2017/2018, p. 20–21).

Conclusions
E-marketing is an important part of the activities of modern enterprises and there are 
many different tools that can be used within it. While there is no consensus on the 
universal classification of these tools in the subject literature, the following division has 
been adopted within the chapter: Search Engine Marketing (SEM) tools, Content Mar-
keting tools, E-mail Marketing tools, Marketing automation tools, Social Media Market-
ing tools, Data collection and research tools. Such e-marketing tools are valuable in the 
promotion of good and services, the sale of goods and services and building relations 
with consumers. Obviously, the above-mentioned purposes are complemented by nu-
merous specific objectives and should be considered as a relatively complex problem 
that requires knowledge not only about the available tools but consumer behaviour 
on the Internet. The data presented in the chapter clearly indicate the growing impor-
tance of the Internet in the purchasing behaviour of modern consumers and the role 
e-marketing plays in it. 

Figure 9. Example of an e-mail (left side) and a promotional leaflet (right side) of Frisco.pl

Retrieved from https://www.wirtualnemedia.pl/artykul/frisco-pl-definicja-lepszych-zakupow-platforma-komunikacji 
and https://www.wirtualnemedia.pl/artykul/frisco-pl-kampania-ty-wybierasz-godzine-dostawy.

https://www.wirtualnemedia.pl/artykul/frisco-pl-definicja-lepszych-zakupow-platforma-komunikacji
https://www.wirtualnemedia.pl/artykul/frisco-pl-kampania-ty-wybierasz-godzine-dostawy
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The RACE Digital Marketing Planning Framework has been presented as an example 
of one of the management approaches. The framework not only confirms the com-
plexity of the whole process but also underlines the importance of previously acquired 
knowledge in the field of marketing. The case study of Frisco.pl served as an example 
of e-marketing management and proved the importance of conducting research on 
consumer behaviour. Moreover, it also proved that achieving success in e-marketing 
often requires using the offline environment (OOH and radio in the case of Frisco.pl) 
and requires an organisation to update its knowledege on a constant basis if it is to 
maintain a competitive edge over rivals. 
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Chapter 2

Instagram as a New Promotion and Sales 
Channel

Elżbieta Baron, Wiesław Ciechomski

Abstract: This chapter is devoted to content marketing and the significance of 
social media, with a particular emphasis on Instagram as a promotional tool and 
a channel for selling goods and services. The advent of social networks is creating 
an opportunity for companies to reach out to a very wide audience, craft person-
alised messages and maintain an optimal self image. Instagram takes the lead on 
this and is fast proving itself to be a novel means through which companies can 
reach out to their target audience with products and services, convince, sell and 
garner loyalty. 

Keywords: Instagram, sales channel, promotion channel, social media

Introduction
Contemporary marketing is evolving in step with the development of technology. 
Customers’ attention is attracted by the newest media, and marketing specialists must 
incorporate these changes into their marketing strategies. Traditional marketing was 
primarily based on a unilateral flow of promotional messages addressed to mass re-
cipients. However, modern customers, especially those from Generation Z, have no in-
tention of being only passive addressees of increasingly aggressive ads and prefer to 
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influence what content and tools are used to reach them. This is how the phenomenon 
of social media and broadly understood inbound marketing originated.

The aim of this chapter is to discuss selected issues related to the use of social me-
dia as an instrument of content marketing management and to present a new channel 
for selling goods and services. The analysis was based on the example of Instagram, 
an extremely popular social networking site. Considering the subject undertaken, the 
chapter is primarily based on foreign language sources, including literature relating to 
the subject, articles in the professional press, marketing research reports and internet 
sources.

Content marketing on social media
Inbound marketing can be defined as “the process of helping potential customers find 
your company – often before they are even looking to make a purchase – and then 
turning that early awareness into brand preference and, ultimately, into leads and rev-
enue” (Marketo, 2012). Inbound marketing encapsulates content marketing, social me-
dia, websites, blogs, forums and is a preferred form of communication due to its speedy 
nature. 

Inbound marketing is strongly connected with content marketing because it in-
volves the creation of interesting, informative and entertaining content which is then 
distributed through communication channels on the web. In an environment in which 
Internet users can find information about products and services on offer, the task of 
marketing specialists is to focus consumer attention, establish long-term relationships, 
and achieve a transaction. Content marketing is based on creating materials that help 
potential customers make a purchase decision and positioning the optimal image of 
the company in the perception of buyers. For example, to illustrate the multitude of 
options for promoting the offering of an e-store, the following forms of marketing com-
munication can be mentioned: articles on the products offered; company blog entries; 
books related to the company’s operations; information brochures containing case 
studies; product demos; free samples; live broadcasts of events such as, for example, 
a book signing session in a bookshop; additional instructions for the use and potential 
applications of a product; various types of online courses containing product presenta-
tion; interviews, reviews, presentations, press conferences, reports, so-called “plug-ins” 
put on websites in partner programmes and many more. In this multitude of potential 
and actual actions, the most difficult challenge is to ensure that the developed and 
implemented content marketing strategy is internally coherent and original. It must be 
emphasized that if the requirement of originality and creativity is met, online advertis-
ing will function independently in the form of word-of-mouth marketing, also known 
as viral marketing. Thus, this will be free product promotion by thousands or even mil-
lions of social media users.

Content marketing can be considered as “a strategic marketing approach focused 
on creating and distributing valuable, relevant, and consistent content to attract and 
retain a clearly defined audience and, ultimately, to drive profitable customer action” 
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(Pulizzi, 2014). This content marketing strategy can be implemented at every stage of 
the purchasing process using a variety of media channels in order to create positive 
experiences related to a company’s brand and its products. Its task is to expand the 
amount of information available to the selected target group and provide emotional 
value to the buyers and users of products while positioning the company as a leader in 
a given field. The published content should engage potential customers and help them 
to see and understand the benefits of the presented product offer (Rose, 2011).

Creating and distributing content requires good media management, starting from 
building appropriate marketing channels through which the company intends to es-
tablish relationships with potential clients. Content marketing differs from the typical 
“push” sales approach as it based on building emotional connections with consum-
ers by providing them with professionally prepared information on the product of-
fers, which by definition is part of the “pull” strategy. The main assumption of content 
marketing is that if a company is able to regularly provide valuable information about 
a given product, service and market, customers will eventually respond by making pur-
chases and maintaining brand loyalty (Pulizzi, 2014).

The concept of content marketing also implies partial or complete abandonment of 
classic forms of expensive advertising in favour of publishing marketing materials using 
free media channels available in the online environment. However, a big challenge for 
marketing specialists is to ensure that the published content achieves high populari-
ty and motivates them to take actions leading to making a purchase, according to the 
AIDA model. The online sphere is also crowded with numerous rivals who are undertak-
ing content marketing activities of their own, which is why creating a name for oneself 
as a trusted expert and advisor is a better strategy that aggressive competition. Thus, in-
stead of spending more and more funds on accessing traditional mass media, marketing 
staff should create their own media channels to respond more effectively to customer 
information needs. This strategy makes particular sense in situations where potential 
customers tend to avoid advertising messages from the mass media or where the use 
of such media is not the optimal way of reaching the specific target group (Lieb, 2012).

The term content marketing was first used in 2001. Although businesses and in-
stitutions engaged in the creation and distribution of various types of content much 
earlier, other terms such as consumer media, corporate media or brand media were 
previously used to describe this process. The father of content marketing is thought to 
be John Deree, the founder of Deree & Company, an agricultural equipment firm, and 
The Furrow magazine. In 1895, instead of sending out catalogues with descriptions of 
available products, Deree launched the magazine, which educated potential clients in 
the field of agricultural technology. The magazine was not filled with promotional mes-
sages aimed at mail-order sales; instead, it contained useful information that helped 
with, for example, plant cultivation. The owner of the company hired journalists and 
graphic artists, who in an attractive way presented knowledge relating to agricultur-
al production, which enabled the readers to be successful in this field. Interestingly, 
despite the passage of time, The Furrow magazine still exists and is delivered monthly 
to 1.5 million farmers in 40 countries in 12 languages. Other examples in pioneering 
the use of content marketing include a  comprehensive 400-page guide for drivers 
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developed in 1900 by Michelin, a recipe book created in 1904 by Jell-O, as well as a de-
sign magazine published for the first time in 1913 by the engineering company Burns 
& McDonnel (Pulizzi, 2014).

Despite originating over a hundred years ago, it was not until the second decade of 
the 21st century that content marketing began to gain extraordinary popularity. This 
was the result of several main factors:

	● consumers find most of the information on market offers themselves, using the 
Internet;

	● content created by companies is more reliable and can compete with mass-cir-
culation publications;

	● an increasing proportion of marketing budgets is allocated to promotional ac-
tivities implemented in the online environment;

	● the costs of creating and distributing content have been significantly reduced. 
In most cases, technologies for publishing content on the web are free. The only 
cost is the time spent on preparing appropriate materials that support sales and 
image;

	● enterprises can actively cooperate with professional writers, musicians and film-
makers, also in the form of telework and temporary projects (Pulizzi, Berrett, 
2009).

The marketing model based on content distribution consists of three basic steps. 
The first one is attracting the attention of potential customers; the second is converting 
this interest into taking actual actions that will provide companies with revenues; and 
the third is analysing the results. Gaining the interest of prospective buyers involves 
a strong focus on building a positive brand image on the Internet. The fragmentation 
of recipients’ attention usually means that most of them rely on intuition and choose 
solutions that spontaneously come to mind. Modern consumers usually use the Inter-
net to obtain information about the products they are interested in and can at times 
be confused due to the information overload one receives from a simple search query. 
It is for this reason that company managers who employ modern management meth-
ods focus their attention on building a strong brand image on the web, which in the 
long run means that they are able to achieve an advantage over competitors. High 
spontaneous and aided brand awareness reduces the need for further time-consum-
ing searches and, above all, inspires confidence, which is often a more important pur-
chasing determinant than the price. Content promotion should lead to growing brand 
recognition, increasing the number of contacts that the prospective customer will have 
with the organization, and achieving a certain level of trust and loyalty along with ac-
tivities related to so-called word-of-mouth marketing (Kabani, 2013).

Social media are closely connected with content marketing because they are main-
ly used for the publication and promotion of marketing materials and other informa-
tion intended to attract the attention of consumers. Using social media can provide the 
following benefits:

	● increasing the number of visitors to the website;
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	● building high brand recognition;
	● creating positive brand-related experiences;
	● providing social proof
	● attracting brand followers who publish positive opinions about the company’s 

products and services (Fishkin, Høgenhaven, 2013).

Social media can be used chiefly for activities at the very top of a traditional mar-
keting funnel – activities whose primary purpose is to familiarize consumers with the 
brand. The use of portals such as Instagram, Twitter, Facebook, Linkedin or Google+ 
can lead to initial and incidental interest in the company’s products. However, it is only 
at the next stage of the sales cycle that customers realize their needs, consider alter-
native purchase options, make the final decision and establish long-term relationships 
with the company. It is for this reason that the content used on social media belongs 
to the category of entertainment or education. This approach generates curiosity or 
even emotional fascination with storytelling. In turn, contacts made by means of other 
media such as email campaigns or industry reports, can lead to establishing business 
relationships (Kabani, 2013).

The concept of social commerce is increasingly identified not with supporting sales 
through virtual community mechanisms, but actual sales on social networking sites. 
For example, Liang and Turban (2011, p. 6) in their definition point out that social com-
merce is a subcategory of e-commerce which involves the use of social media to sup-
port not only e-commerce activities but also transactions. As mentioned earlier, initially 
social media were identified primarily with activities that did not translate into specific 
sales results. This began to change when websites introduced the possibility of paid 
advertising and provided improved analytical tools that made it possible to measure 
the effects of activities (Miotk, 2016). This led to social networking sites being used 
to generate traffic to online platforms and stimulate sales (Felix, Rauschnabel, Hinsch 
2017, p. 119) by means of call to action buttons, which encouraged writing messages, 
visiting the website, and even making a quick purchase (Miotk, 2016).

The gradual introduction of shopping on social platforms consisted of placing tabs 
and applications imitating the store on Facebook; looking for solutions that would ena-
ble the transfer of the store, and preferably also the shopping basket, to a different plat-
form; and creating various applications supporting the implementation of these tasks 
(Dziegieć, 2014). Store software providers have begun to offer modules to support this 
format of commerce (Feldy, 2012). This is all the more important as the phase of fas-
cination with changes in the communication process is now over, and social media is 
under constant and growing pressure to generate increasing revenues. The shopping 
function is thus the next step, following the strategies for monetizing the content of 
social media sites and taking advantage of the vast base of potential customers (Smi-
lansky, 2015, p. 16).
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Instagram as an alternative sales channel
Instagram is an application whose principal feature is sharing attractive photographs 
with the community. The service has been operating since 2010 and was considered 
exclusive to iPhone users till an Android and Windows version was released (Todorczuk 
2014, p. 61). In 2012 the application was bought by Facebook and since then the two 
sites have remained strongly integrated, especially in the marketing context (Lisowski 
2016, p. 45). The website brings together users who are looking for inspiration with 
those who inspire others, connecting people who share the same passions (Instagram 
dla biznesu…, 2017, p. 3). In terms of the number of users, only Facebook and YouTube 
come before Instagram (Clarke, 2019) which has over one billion active accounts every 
month. The main reason for this vast popularity is adapting to the requirements of con-
sumers, which is connected with constantly developing new applications and adding 
new functions. At the same time, the creators of the website are constantly developing 
its marketing aspect: first in terms of advertising and then selling. Within the last few 
years the application has evolved to such an extent that it has begun to set trends in 
the world of social media.

The pace of technological progress and the constant emergence on the market of 
new smartphone models, with increasingly better cameras, have further increased the 
importance of Instagram. New, easy to use, and professional photo-editing applica-
tions are being created for mobile devices, making the capture and sharing of attrac-
tive photos much easier. This is the reason for the growing popularity of Instagram and, 
on the other hand, a result of it. Another reason for the applications success is its mini-
malist interface, limited possibilities and a predominance of visual content. Images are 
given prominence over text to cater to the increasing pace of life of today’s internet us-
ers (Grabiwoda, 2018). This is a natural consequence of the development of the “picture 
civilization”, in which icons and other graphic forms replace traditional text.

The essence of Instagram are photographs as well as relatively short videos that 
can be recorded via the application or shared from the library of a mobile device. In the 
News Feed section, which is the user’s main screen, there are photos and videos with 
matching descriptions and hashtags from various user profiles. Initially, the posted vid-
eo materials had to be very short, but over time their length was extended and now 
they can last up to a minute. After some time the option of posting multiple photos and 
videos within one post was introduced. 

The next section is the Explore tab, a place with photos of other users which can be 
constantly refreshed. In 2016, the Instagram Stories section was introduced. The con-
tent published in it disappears after twenty-four hours. Since 2017, however, they are 
automatically saved in private Stories Archives. Stories can be permanently shared on 
the profile in Story Highlights. Photos and videos can last up to 15 seconds and can be 
enhanced using a wide selection of add-ons such as text, emoticons, filters, animated 
overlays, music, location, temperature and gifs. Unlike in the case of posts, Instagram 
Stories allow users to put links and refer to other addresses on the web. In 2017 the 
live stream feature was added to the Instagram Stories format. In addition, in 2018 In-
stagram introduced IGTV – an application for watching long-form vertical videos (Our 
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Story, n.d.). The selection of posts that the user can see in the application depends on 
the Instagram algorithm, which is designed to ensure that the content is most closely 
related to their interests. This is done automatically and is based, for example, on the 
followed accounts or liked posts. This sort of content sorting was introduced instead 
of the previously used chronological feed. However, details of the algorithm’s mecha-
nism remain confidential and modifications are introduced from time to time (Pollock, 
2018). The selection of photos that appear in each user’s feed depends not only on the 
algorithms, but also on promotional budgets. As the number of users and the amount 
of content increases, Instagram is increasingly monetizing its resources. After the intro-
duction of the algorithmic update, an organic post has only a 2–3% reach, promoting 
marketers to move towards paid promotions (Grabiwoda, 2018).

Paid advertising on Instagram was only available to selected large companies ini-
tially, a tact Facebook did away with in 2015 when it opened advertising to everyone. 
First, the possibility of promoting posts in the News Feed was introduced, and later also 
in Instagram Stories. This enables advertisers to pursue various advertising goals, such 
as activity relating to posts, application installation, site redirect clicks, or website con-
version rates. Advertisers can use various advertising formats and optimization meth-
ods as well as precise targeting based on age, gender, place of residence, family status, 
relationship status, level of education, or even such features as recently starting work 
in a new workplace, owning a mobile device of a particular brand, and previous visits 
to a given site or performing a specific action on it. Targeting can also be based on an 
imported database of phone numbers or email addresses (Lisowski, 2016, pp. 45–46).

For a sizable amount of time, Instagram did not include significant selling activity as 
its main marketing goal was building brand image. The shopping function appeared in 
2016 (Zakupy na Instagramie, 2016) and was tested by several companies in the United 
States, before being introduced in other selected countries. Today it is available in 46 
countries, including Poland (Bringing shopping on Instagram..., 2018).

The shopping function, apart from the links in the bio and in Instagram Stories, 
is the third possibility of conversion from the application (Chacon, 2018). At the be-
ginning, the option of tagging organic posts with links to the online store was intro-
duced (Zakupy na Instagramie, 2016). This product tagging feature was then added to 
Instagram Stories, allowing users to tap on a tag or sticker, to see the product’s name 
and price. A double tap on the tag or sticker allowed the user to visit a page with prod-
uct descriptions, additional images and similar items before making the purchase or 
browsing some more in the application.

Another improvement is the shopping channel in the Explore tab. The selection of 
posts visible there is determined by algorithms for personalizing brands and products in 
terms of the preferences of individual users (Przedstawiamy funkcję zakupów…, 2018). 
In 2019, Instagram introduced the “Checkout on Instagram” option, which means that 
users no longer have to go to an external website to make purchases. Billing and ship-
ping data is entered within the application. In addition, payment information is stored 
so consumers do not have to enter those details again, even when buying from differ-
ent stores. Currently, the new functionality is available to users from the United States, 
who can buy from over 20 selected companies. After the testing phase, the application 
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will be widely available to all users and companies. Instagram has already announced 
that further improvements to the shopping function are going to be introduced in the 
future (Nowość w Zakupach…, 2019). Users have already become accustomed to the 
presence of brands on Instagram so shopping seems more natural for this platform 
(A better shopping experience..., 2017). To a certain extent, this is also influenced by 
the fact that product tags look just like the popular tags for linking to other profiles. 
On Instagram, all the elements smoothly connect with and complement one another 
(Fleming, 2018).

With the Instagram shopping function, consumers smoothly go through stages 
such as searching for a company, reading information about it, and going to the shop-
ping basket – all with just a few taps, without leaving the application (Chacon, 2018). 
This shopping function on Instagram provides the convenience of quickly purchasing 
products and services, reducing the search time to the consumers while increasing 
conversion rates and revenues for retailers. Another interesting feature is the save for 
later function which allows users to save items they found interesting for a closer look 
at another time (Zakupy na Instagramie, 2016).

Selling through this channel brings measurable benefits to businesses as it saves 
time and provides high measurability. New functionalities of the application have 
improved measuring and monitoring revenues (Inspirujące spostrzeżenia dla firm…, 
2018), allowing advertisers to check the compare the product views against its pur-
chases (A better shopping experience..., 2017).

The “Instagram Shopping” function gives companies the opportunity to reach 
a wide, precisely defined group of recipients in their natural environment. It facilitates 
direct access to the younger segments of Internet users who often prefer electronic 
forms of communication over traditional ones because they have had contact with 
online media from an early age. They treat the Internet as a source of entertainment, 
knowledge and an environment for developing social bonds. Customers from gener-
ation Y do not have problems with using new technologies, to the extent that in their 
opinion work is almost impossible without them (Kroenke, 2015). Their ability to use 
new technologies is better than that of their parents, are very creative, willing to un-
dertake new challenges and seek self-fulfilment in their personal lives. In addition, they 
have an innate ability to function in a multicultural environment, devoted to develop-
ing their passions, making new friends, active leisure and exploring the world (Smol-
bik-Jęczmień, 2013).

After generation Y comes generation Z, often called Generation C, from the words 
change or connected. These are people born after the year 2000, have knowledge of 
foreign languages, a willingness to meet new people, explore new places, a general 
lack of respect for what the future holds and deserves to be called the global genera-
tion. Such young people as per Waśko (2016) can be described people wanting to lead 
picture-perfect lives .

Many teenagers consider Instagram to be their favourite medium and use it as their 
medium of choice (Grabiwoda, 2018). The application is used most often on smart-
phones and created in a vertical version to suit the mobile first we live in today. It offers 
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an attractive and functional space for advertising, with a  relatively small number of 
elements that might distract its recipients.

Instagram is a perfect place for creating customer experiences, as its novelty and 
innovativeness provides a unique experience for consumers. At the same time, the na-
ture of this site makes it possible to efficiently sell a contextual manner, which makes 
it more likely to be successful. Instagram facilitates storytelling, which builds a deeper, 
more intimate, longer-lasting, and thus more valuable relationship between the cus-
tomer and the brand. An important role in this respect is played by Instagram Stories, 
which offers a range of possibilities for diversifying the message and influencers who 
gather highly engaged recipients around their profiles. Their importance on this plat-
form is greater than on most other social networking services (Grabiwoda, 2018).

Instagram is a platform that in its purest form is focused on engagement and cre-
ating a  community (Todorczuk, 2014, p. 63). It has four times more interaction than 
on Facebook (Buryan, 2018) and sees the highest engagement rate among all social 
networking sites. The users of this application willingly interact not only with other in-
dividual users, but also with brands. They behave differently than on other websites, 
with a  focus on viewing products, discovering trends and innovations (Inspirujące 
spostrzeżenia dla firm…, 2018). Eighty percent of them admit that they follow business 
accounts (A better shopping experience..., 2017), and one-third of the most viewed sto-
ries come from brand promoters (Przedstawiamy funkcję zakupów…, 2018). The high 
engagement is connected with the fact that consumers on Instagram create a special 
relationship with brands as this makes them feel as part of an elite group. Also, the very 
nature of the application contributes to the high engagement rate as today’s consum-
ers prefer to absorb information from images (Smilansky 2015, p. 16).

Even before the introduction of the shopping function, Instagram played an im-
portant role in the purchasing decision process as they were most likely to encourage 
young consumers to consider and plan purchases. In the 2016 Global Web Index re-
search, 50% of Instagram users declared that they obtained information about products 
from this service (Grabiwoda, 2018). Today these rates are much higher with Instagram 
data showing 130 million users displaying product tags in shopping posts in a month 
(Nowość w Zakupach…, 2019). It’s also important to note that Instagram (14%) ranks 
best among all social media sites with regard to the use of the “Shop” button when 
compared against Pinterest (13%), Twitter (13%), and Facebook (9%) (Business Insider 
report 2015, as cited in Miotk 2016, p. 50). Instagram also appears to be a great boost 
for sales as 54% of consumers declared that seeing a product or service on Instagram 
prompted them to make a purchase (How Instagram Boosts..., 2019).

After the introduction of the shopping function on Instagram, consumers no longer 
need to go through the hassle of many buying stages. Many users ask for the names, 
prices and links to the presented product in comments, send messages via Instagram 
Direct function, or look for the products on the search engine and on the store’s web-
site (Inspirujące spostrzeżenia dla firm…, 2018). Instagram aficionados are eager to buy 
online and have no reservations about using mobile technologies for this purpose. In 
2015, over a  third of users made purchases via m-commerce channel, making them 
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more likely to make purchases on mobile devices than people who do not use this 
application (Buckle, 2015).

Instagram users tend to associate each section of the application with different uses. 
In the marketing context, therefore, the News Feed and Instagram Stories sections have 
different roles. Research indicates that Instagram users use the News Feed to search for 
information and find out about products and brands, as with a storefront. This section 
is used by brands to present their offers so that consumers can browse the published 
content and stop at items that they like or are interested in. For this reason, photos and 
videos published directly in the profile are carefully prepared. Although the News Feed 
is more strongly associated with discovering brands and products, recipients search for 
brand-related content and products also in Stories. A characteristic feature of the 24-
hour stories is their free, authentic and casual nature allowing it to be a great tool for 
strengthening brand engagement (Jak są postrzegane i używane…, 2018).

Instagram users value highly aesthetic, creative and high-quality posts, as well as 
those which are created especially for this medium and are not available elsewhere. 
The application is used primarily in people’s spare time (Lisowski, 2016, pp. 46–47) and 
primarily focused on the consumption of entertainment and lifestyle content. Its most 
ardent users are people who want to be up to date with global trends (Todorczuk, 2014, 
p. 62), such as in fashion. The strong relationship between fashion and this social net-
working site is evidenced by the fact that within its structure, Instagram has a director 
of fashion partnerships. Since 2015, this position has been held by Eva Chen, former 
editor of such magazines as Elle, Teen Vogue, Harper’s Bazaar and Lucky (The Power 
of Passions..., 2017). Fashion is also one of the most popular categories in the Explore 
tab and is the subject of the most popular hashtags, such as #fashion and #ootd (outfit 
of the day) (Tam gdzie pasja spotyka się z modą…, 2017). Also, influencers commonly 
share on Instagram pictures of the clothes they wear and information about them (Smi-
lansky, 2015, p. 16).

Research confirms the significant role of Instagram in shopping for clothes, espe-
cially in the case of women, who tend to be more susceptible to psychological and cul-
tural factors, and attach more importance to the appearance of products (Al Mukhaini, 
Ismael, Al-Dhuhli 2014, pp. 8–9). Many consumers use Instagram to stay up to date 
with new products and trends, and to share their own styling. As many as 45% of users 
follow a brand or fashion celebrity, looking for image and shopping inspiration (Tam 
gdzie pasja spotyka się z modą…, 2017). People interested in fashion are the most en-
gaged Instagram users as they open the application 15 times a day and view 5 times 
more photos than ordinary users. They have on average 3.6 times more followers and 
they follow 2.2 times more accounts, including those belonging to brand creators. The 
probability of them publishing something is 16 times higher, 12 times higher for com-
ments, 2.4 times for watching videos and follow it for longer (Fashion on Facebook and 
Instagram..., 2017).

An interesting example of omnichannel retailing is presented by Rigby (2011) who 
describes the case of buying a dress for a holiday trip, over the years. A few years ago, 
this kind of shopping was done at a  shopping centre, where customers would walk 
from store to store and compare the clothes on offer. Stores could then collect data 
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based on their loyalty cards, where information about customers’ transactions was re-
corded. Nowadays, this type of shopping begins with browsing the collections avail-
able in various stores on a mobile device, comparing the prices, choice of products, 
reviews, etc. According to Rigby, such web browsing will soon be replaced by a virtual 
advisor who, being a fashion expert, will compare the clothes available in nearby stores 
and make some suggestions based on the customer’s previous purchases. The custom-
er can then make a decision based on the offers received and go to the nearest store, 
where the dress will be waiting for her in the changing room with matching accesso-
ries. The data gathered from this purchase can then be used to personalize future offers 
more precisely and accurately.

Conclusions
We are currently experiencing a revolution in terms of the methods of market commu-
nication with customers. Almost everyone who is looking for a product or is seeking 
advice turns on their mobile device, starts the search engine and begins to search for 
information. A large proportion of young people treat this as a kind of release from hav-
ing to use mainstream media. Such aversion to traditional media is a result of, among 
other things, long commercial breaks, aggressive advertising, or unappealing content 
in many similar stations. This has given rise to the development of the inbound market-
ing concept, where the target is clearly defined, attracted and converted into poten-
tial customers (Ciechomski, 2015). Inbound marketing strategies make it possible for 
companies to expand their customer reach as well as increasing brand popularity and 
recognition. 

Over two decades ago, Bill Gates, one of the visionaries of modern business, au-
thored an essay entitled “Content is king” (Gates, 1996), in which he emphasised the 
fact that consumers are beginning to significantly change their approach to shopping 
with the advent of the internet. Gates compared this to the television revolution of 
the 1950s and 60s, which spawned a number of industries and allowed those in the 
entertainment industry to reap profits. In his opinion, the internet would do the same 
due to the relative ease with which anyone could be a publisher. Today, over 20 years 
later, the essay is even more topical than when it was first published as the success of 
YouTube, Instagram and other social networks proves. In this text, the authors wanted 
to emphasize the fact that today Instagram is becoming not only a key tool used for 
content marketing communications, but also an important prospective sales channel 
for goods and services.
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Chapter 3

Physiological Measurement as a (Controversial) 
Research Method 

Bartłomiej Pierański

Abstract: The chapter presents the essence and specificity of physiological meas-
urements that can only be performed using an appropriate apparatus. It is the 
only way to obtain physiological data which cannot be directly observed by hu-
mans (e.g. brainwaves, eye fixations) and advantageous due to its objectivity, 
continuity and non-invasiveness of the measurement. One must, however, re-
member that physiological measurements include a very frequent necessity to 
create unnatural test conditions (e.g. full immobilisation of the examined person) 
and can pose difficulties in the interpretation of data. The correct interpretation 
of data requires specialist knowledge, which very often goes beyond economics 
or management. The chapter also classifies the methods of physiological meas-
urements, taking the human nervous system structure as a point of reference. 

Keywords: neuromarketing, eye-tracking, physiological measurement, electro-
dermal activity

Introduction
Observation of human physiological reactions gives rise to many controversies, mainly 
due to the increased optimism manifested in declarations concerning the possibility 
of reaching the phenomena that have not been directly observable so far (e.g. emo-
tions). Also, the method of interpreting the gargantuan amount of data is not fully de-
termined. Furthermore, due to very restrictive requirements that are necessary to carry 
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out certain measurements (e.g. full immobilisation of the examined person), it is not 
always possible to observe a person in the conditions which are considered natural, 
both for the person and the situation. 

This is the reason for the limited use of methods that are based on physiological 
measurements in analysing consumer behaviour (including in-store environment). As 
a consequence, the diagnosis of how the environment influences the consumer be-
haviour is made mainly on the basis of survey methods. In addition, the limited use 
of physiological methods is also due to the poor knowledge thereof. Therefore, the 
purpose of this chapter is to present the essence of physiological measurements as 
a research method, with its advantages and disadvantages. It also focuses on difficulty 
and ambiguity in the interpretation of data, collected using complex apparatus, de-
scribing the functioning of particular organs in the human body (especially the brain). 
Interpretation becomes extremely difficult when the empirical material collected must 
be referred to consumer behaviour. This chapter concludes with an overview of physi-
ological measurement methods. The structure of the human nervous system was used 
as the basis for classification.

The essence and specificity of physiological measurements
Physiological measurements are mainly used in biology and medicine (Littlefield, 
2009), in order to become familiar, diagnose and treat human diseases. They are, how-
ever, becoming adopted by social sciences for the so called biological bases of behav-
iour, triggered by the nervous system (Plassmann et al., 2012). Such measurements 
are also used in the study of in-store behaviour, albeit to a relatively limited extent as 
movements, breathing and perspiration (among other things) constitute an important 
source of data that can be used in the analysis of consumer behaviour (Schwartzkopf, 
2015). 

In the context of consumer behaviour research, physiological measurements are 
considered as a  non-survey method of collecting data from primary sources (Kacz-
marczyk, 2014, p. 61)1, helping to broaden the scope of observable consumer behav-
iour manifestations. Reactions to the appearing stimuli (behaviour) can also be ob-
served through the prism of physiological changes taking place in the human body. 
The non-survey nature of the physiological measurements means that they are not 
based on conscious and declarative answers as one would obtain from a survey. Phys-
iological measurements, therefore, are considered more objective as they very often 
concern issues which people are unaware of (e.g. eye fixations), or other problems an 
individual does not want to or is not able to communicate (O’Connel et al., 2011). 

1	 The type of stimulus used during the measurement process constitutes the criterion for the division of 
research methods into survey and non-survey ones. In case of survey methods, data is collected by asking 
questions in oral and written form. In non-survey methods, on the other hand, the questions are not the 
main stimulus for data collection. Apart from the physiological measurements, the methods of collecting 
data from non-survey primary sources include, among other things, monitoring, organoleptic and ethno-
graphic methods (Kaczmarczyk, 2014). 
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The fundamental issue related to the analysis of physiological measurement meth-
ods is that they can only be performed with the use of the appropriate apparatuses 
(Steward, Furse 1982; Ober et al., 2009) due to unobservable elements such as brain-
waves and eye fixations. Reiterating the importance of the apparatus in physiological 
measurements is Rószkiewicz (2002, p. 36) who credits it with possibility to record facts 
that create reality. This reliance on the apparatus seems to be a source of both advan-
tages and disadvantages of physiological measurements. 

Irrespective of the above, it should be stated that technological advancements have 
led to the development of new devices such as the magnetic tomograph and improve-
ment of existing ones ones such as eye-trackers. Additionally, developments in the area 
of computer science is now enabling researchers to visualise the data gathered and en-
hance their analysis. These technological changes, combined with a relative decrease 
in the acquisition costs of at least some of the devices (Gregor, Wdowiak, 2016), have 
led to the employment of physiological measurements in many areas, including the 
area of consumer behaviour observation, as referred to above. 

Advantages and disadvantages of physiological 
measurements
Observation of consumer physiological responses, based on the appropriate appara-
tus, has three major advantages: objectivity, continuity and the non-invasiveness of 
measurement. Such measurements provide an obvious advantage over respondent 
statements that are of a specific nature, susceptible to subjective distortions and are 
always made at a specific point in time. The objectivity of physiological measurements, 
can be understood in two ways as they relate to the behaviour of both the researcher 
and of the examined person. The researcher in such a study has limited influence on 
how the apparatus operates or the results obtained as the operation of the apparatus 
is not dependent on the state of consciousness of the entity performing the meas-
urements (Urbański as cited in Sosnowski, Zimmer 1993). The lack of an appropriate 
apparatus however might require the researcher to undertake manual recording of 
specific behaviours. Such recordings as per Hintze et al. (2002) opens the study to the 
risk of “bending” observations to match research hypotheses, or changes concerning 
the method of recording the occurring phenomena, caused by fatigue or weariness of 
a person conducting the experiment. 

The objectivity related to the use of the apparatus in the process of obtaining data 
on the physiological reactions of the consumer is also affected by the modification of 
the researcher’s role. During the data acquisition process, the objectivity concerns the 
correct preparation of the apparatus and monitoring of its operation (Johnson, Penn-
ypacker, 1993). Thus, active data acquisition by the researcher, which is susceptible to 
distortion, is replaced by an appropriate device that carry out measurements by me-
chanical means. On the other hand, the use of an apparatus in observation eliminates 
the need for the researcher to be present at the test and/or follow the observed person, 
which undoubtedly influences the modification of the behaviour of the subject (Hintze 
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et al., 2002). In view of the above, it would be possible to consider the recording of 
data – while conducting observations using the apparatus – as non-interfering with 
the respondents’ behaviour (thus, making the behaviour more objective), if it was not 
for the fact that the use of apparatus makes the participants always aware of the fact 
that observations are being conducted. As a consequence, it should be assumed that it 
has a modifying effect on their behaviour. It’s also important to note that the behaviour 
modifications in such instances would not be significant as the only aspects of behavior 
that can be changed are those of which the examined person is aware of and able to 
control. Reiterating the same is Steward and Furse (1982) who produced that subjects 
taking part in physiological measurements are not subject to active influence, such as 
camouflage or hiding natural reactions.

As it was mentioned above, another advantage of using the measuring apparatus 
in the process of observation is the continuity of measurements, e.g.: a specific type 
of physiological reactions accompanying the examined person from the moment he/
she enters the store (sales area) up to the moment he/she leaves it (Larsen et al., 2017). 
This continuity of measurements enables the analysis of the dynamics of the occurring 
processes and the detection of speedy processes, thanks to which they can be analysed 
at very short intervals (Sosnowski, Zimmer, 1993). 

Another advantage of conducting physiological measurements with an apparatus 
is its non-invasiveness. Such measurements are performed on the surface of the skin 
and are not painful. This non-invasiveness also ensure that the physiological processes 
are not disturbed by the apparatus used (Sosnowski, Zimmer, 1993), e.g. eye-tracking 
does not change the eye motor activity. 

Nevertheless, the measurement of physiological processes with the apparatus is 
not free from faults. Such faults are mainly related to the specific nature of conducting 
the research and require unnatural conditions to be created. These may include the 
complete immobilisation of the examined person, usually in a lying position (e.g. the 
brain study using functional MRI (fMRI) or positron-emission tomography (PET) ), or 
forcing a relatively stable sitting position at a certain distance from the stimulus (e.g. 
recording facial expressions), or, the creation of uncomfortable conditions for the ex-
amination (e.g. the need to wear a EEG cap, or a mask combined with a respirometer). 
All these factors create the impression that conducting observations on physiological 
reactions of consumers in normal market conditions seems to be limited and can only 
be overcome by combining measurements within the scope of the research procedure. 
It is assumed that only a comprehensive analysis of data obtained from various organs 
can provide a full and comprehensive answer in the research on consumer behaviour 
(Smyczek, Turek, 2011). In addition, the apparatus prolongs the time of conducting 
the research as it requires preparation and can be conducted on one person only over 
a certain time horizon (Ohme, 2006). Such tests can also be a heavy financial burden on 
account of the costs in acquisition and maintenance of the apparatus (despite a contin-
uous decrease in the price of apparatuses). 
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Problem of (correct) data interpretation
What seems to be the greatest deficiency of the physiological measurements is the dif-
ficulty of the correct interpretation of data obtained with the apparatus. Undoubtedly, 
the empirical material obtained in this way is extensive (Bremer, 2013) and requires 
specialist knowledge, which very often goes beyond economy and management, for 
interpretation. Such knowledge (from neurologists perhaps) is especially important 
when conducting physiological measurements of brain functions (Diterhaft, Woźniak, 
2017). One must, however, also keep in mind that the better we understand the brain, 
the more insufficient our knowledge of this organ becomes (Rożek, 2011, p. 77). One 
example could be recent discoveries, in which specific mental processes or emotions 
were found to be not governed by individual brain areas. On the contrary, the brain ac-
tivates various parts during its work, which cooperate with each other forming macro 
connections (Binder, 2018, p. 30). 

As per the above, it is clear that the conclusions drawn from the analysis of phys-
iological data should not be overestimated and should be looked at with a  greater 
distance. This also applies to the interpretation of data in behaviour diagnosis, within 
the context of specific market situations (Ariely, Berns 2010). What does not raise any 
doubts is that such apparatuses allow us to obtain data on the processes taking place 
in the body. For example, data from electrodermal activity measurements indicates the 
secretion activity of the eccrine sweat glands. The data from electroencephalography 
indicate the bioelectrical brain activity, whereas data from the functional magnetic res-
onance imaging provide us with a picture of oxygen demand in certain areas of the 
brain. Such methods make it possible to determine the physiological body response to 
various stimuli (Szymusiak, 2012). 

It seems, however, that it is insufficient to treat physiological measurements as 
a measure of purely biological processes occurring in the body (under the influence 
of external stimuli), especially when it comes to brain activity analysis. Therefore, the 
essence of the problem comes down to answering the question – what are, apart from 
the described indicators of biological processes, the data collected from the physio-
logical reaction observations? The analysis of literature leads to the conclusion that 
although it is not directly expressed, some researchers treat the data gathered from 
physiological measurement as indicators of emotions and thoughts (Szymusiak, 2012). 
This may result from overinterpretation of findings concerning the functions of the 
brain (Reimann et al., 2011). As an example, it is stated that the analysis of physiological 
reactions enables the confirmation of the existence of certain phenomena and even 
their measurement (Reimann et al., 2011), which until now have been discussed only in 
probabilistic categories (emotions), thus enabling the possible reconceptualization of 
these phenomena and identification of the processes taking place at more fundamen-
tal (neural) level. Taking the above into consideration, a deeper understanding of the 
consumer makes it possible to verify the existing theories on his/her behaviour as well 
as to create new ones (Shiv et al., 2005). In the same vein, it is pointed out that the tests 
based on physiological measurements enable the identification of phenomena which 
the examined persons are unaware of, and are significant reasons for their behaviour 
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(Falk et. al., 2012). It is a quite common assertion that the apparatus for the study of the 
brain offers the possibility of ‘insight’ into the unconscious processes (Kowalski, 2009). 

These arguments cannot be fully accepted as the results of research in tests con-
cerning the brain function, put the analysed issue in a different light (Steward, Furse, 
1982; Lee et al., 2007). The unquestionable achievement of neurology is the construc-
tion of a brain map, as only about 10% of the human brain has been explored (Rożek, 
2011, p. 75). A number of experimental studies made it possible to identify the spe-
cific areas of the (known) brain that got activated in specific situations. For example 
(Sudziński, 2009; Rożek, 2011):
a.	 it is assumed that focus of attention, solving new problems and innovation are ac-

companied by the increased activity in prefrontal and parietal cortex, 
b.	 spatial imagination as well as mathematical and analytical reasoning correlate with 

increased activity of the temporal lobes,
c.	 while when feeling emotions the amygdaloid nucleus is activated.

Nevertheless, it is emphasised that these are the so called behavioural correlates. 
Therefore, the analysis of reactions occurring in the brain does not identify the causes 
of a particular behaviour pattern. It only makes it possible to indicate the co-existence 
of specific brain region excitation with the stimuli (Ohme, 2006). However, even the 
mere fact of identifying such correlations raises several controversies. First of all, there 
is a  question whether a  specific region of the brain always correlates with only one 
particular behaviour pattern (Mruk, Jankowiak-Kaczmarek, 2017, p. 83). The tests con-
ducted negate such an assumption (Aron et al., 2007). For example, it turns out that 
the brain region known as an ‘insula’ is activated when one has to pay a price which 
is perceived as high, but it also regulates the process of overcoming a habit such as 
nicotine addiction (Knutson et al., 2007). Similarly, the amygdaloid nucleus is activated 
during excitement and during learning (Paton et al., 2006). Notwithstanding the ques-
tionable interpretive unambiguity of the correlations discussed, the new findings con-
cerning brain function (the above-mentioned macro connections) seem to completely 
undermine the reasonableness of linking specific brain areas with particular behaviour 
patterns. According to the critics of that approach, it is not the particular brain areas 
themselves but the mutual communication between the brain regions that constitutes 
the essence of mental processes (Dobbs, 2005). Furthermore, attention is also drawn to 
some malpractice linked to the use of such correlations. Methodically, they were deter-
mined in the following system: stimulus – brain cells response. Therefore, by exposing 
the examined person to the stimulus of predetermined characteristics (e.g. high level 
of emotional charge (anger), or an intellectually demanding task), the brain regions 
which were activated were searched for. Then, knowing the stimulus nature and the 
correlating brain area, it was concluded in which processes (of what nature) this re-
gion is involved (Poldrack, 2006). Meanwhile, knowledge gained in this way constitutes 
a source of conclusions concerning different, opposite course, which are considered to 
be not fully justified. Based on the brain reaction (activation of a specific area), conclu-
sions are made concerning the nature of the stimulus presented to the examined per-
son (Reimann, 2011). Such an action is methodically doubtful (Poldrack, 2006), due to 
the aforementioned multifunctional nature of the individual brain areas (Plassmann et 
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al., 2012). Similarly, it is not legitimate to claim that physiological measurements enable 
detection of unconscious processes. What is indicated is the current stream of research 
in neurology, focused on the search for the neuronal activity that can be associated 
with either conscious information processing or unconscious information processing 
(neural correlate of consciousness). However, there are no clear solutions as regard this 
issue (Lamme, 2003). 

Bearing on the above mentioned findings in mind, it is difficult to justify the state-
ments, appearing in the literature, on the unusual diagnostic power of physiological 
measurements related mainly to brain function. It seems that the key argument in fa-
vour of treating the results of empirical measurements as inference indicators of hidden 
existence is the lack of diagnosis, and thus the lack of understanding of the emergence 
phenomenon mechanism. This phenomenon is to explain how the observable, electro-
chemical reactions occurring in the brain result in intangible and volatile phenomena, 
such as thoughts or emotions (Ohme, 2017, p. 55). 

Classification of the physiological measurement methods
The structure of the nervous system can be treated as the basis for the physiological 
measurements classification (String, Turkish, 2011). In other words, when discussing 
the possibility of physiological measurements, human body should be treated as a cer-
tain network of integrated tissues and organs. The nervous system plays here a superior 
and integrating role in terms of functionality (String, Turkish, 2011) and can be divided 
into two main parts: the central system and the peripheral system. The central system 
contains all the neurons of the encephalon and spinal cord, whereas the peripheral 
nervous system consists of nerves connecting the central nervous system with other 
parts of the body. The peripheral nervous system, therefore, performs a transmission 
function, supporting the exchange of information between the brain and the rest of 
the body. The peripheral nervous system is divided into somatic and autonomic sys-
tem. A human being is able to influence the somatic system to some extent. as it regu-
lates the physiological functions of the body, which are partially controlled by human 
(e.g. eye movement, facial expressions). On the other hand, the autonomic system is 
characterized by the fully automated operation that is beyond any control, and very 
often outside of any conscious awareness of the human (Bercik, Rybanka, 2017).

Taking into account the structure of the nervous system, the physiological measure-
ments can be divided into two groups: measurements of brain functioning (formed by 
the central system) and measurements of human body functioning (directly related to 
the functioning of the peripheral system). A more detailed division of the physiological 
measurements based on the structure of the nervous system is presented in Figure 1.

Measurements of brain activity are divided into direct and indirect ones. The first 
group of measurements is based on the fundamental principle of the nervous system 
– the brain in particular – which releases a continuous electrical discharge of neurons. 
Therefore, the direct methods are based on detection and recording (imaging) of the 
electrical activity of neurons. These measurements include:
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a.	 Electroencephalography (EEG), which is one of the most popular and commonly 
used methods of measuring brain functions (Gregor, Wdowiak, 2016). It is based on 
two aspects. The first of them as per Bremer (2013) is the analysis of the so called 
rhythms (also known as waves), in tact with which the electric discharges of neu-
rons occur. Identification of their character makes it possible to determine the state 
of the brain. Thus, a slow discharge rhythm is a characteristic of a state of relaxation 
(alpha rhythm), faster discharges indicate a state of excitement (beta rhythm), while 
delta waves are those found during a period of sleep. The analysis of EEG rhythms 
enables the detection of some neurological diseases, e.g: ADHD or epilepsy (Ligęza, 
2018, p. 21). In addition to the rhythm analysis, the electroencephalography also 
examines the event related potentials (ERP). They represent the changes in EEG, the 
source of which are specific incidents (stimuli) occurring in the environment of the 
examined person. ERP is used in research on paying attention to stimuli or their 
recognition. One of the advantages of EEG is a time precision at a very high level, 
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allowing to record changes in electrical activity with an accuracy of 1 ms (Ohme et 
al., 2011, Rossiter et al., 2001). Additional advantages include a relatively low cost of 
the research, in comparison to other methods used for the analysis of the brain ac-
tivity. Moreover, thanks to the use of a cap with built-in electrodes to be put on the 
head of the examined person, it is possible to conduct tests which require the par-
ticipants to move as freely as possible (Gregor, Wdowiak, 2016). This method is also 
non-invasive as the electrodes adhere to the scalp and makes it possible to provide 
a very approximate location of the brain regions where electron activity changes 
occur. The EEG is used to analyse the process of processing information provided 
on websites (Bremer, 2013). Using the possibility of applying EEG measurements in 
mobile conditions, such equipment is also used to study the consumer behaviour 
within the in-store environment. However, taking into account the aforementioned 
low spatial precision of the technique, the results of such research are also quite 
vague. One of the few examples is the research conducted by Bagdziunaite and 
colleagues (2014), in which the level of analysis reached only the activation of cer-
ebral hemispheres. It was assumed that higher activation of the left hemisphere in 
relation to the right hemisphere means positive attitude towards the product (ap-
proach motivation), whereas the opposite situation means negative attitude (avoid-
ance motivation).

b.	 Magnetoencephalography (MEG), in which changes in the magnetic field associat-
ed with the activity of neurons are recorded using detectors placed in the area of 
the skull of an examined person (Gregor, Wdowiak, 2016). Despite the high spatial 
precision of this method, it requires extremely high costs associated with the pur-
chase and maintenance of the apparatus. In addition, MEG tests require isolation of 
the room where they are carried out. Due to these inconveniences, this method is 
not used on the wide scale. 
The other type of methods for analysing the brain function is not based on meas-

uring the electrical activity of neurons, but on their demand for energy required by the 
activity. Therefore, these are the methods that indirectly measure the brain function 
by focusing on blood flow analysis, in accordance with the assumption that more ac-
tive parts of the brain require more oxygen or glucose supplied with blood. Within this 
group of methods, the functional magnetic resonance imaging (fMRI) is mainly used. In 
contrast to EEG, this method is characterized by very high spatial precision. This is pos-
sible thanks to haemoglobins magnetic properties in its transport of oxygen. It turns 
out that in magnetic resonance, the component’s behaviour characteristics differ (the 
magnetic properties are different) when the blood is being transported and when it 
is not. The comparison of the image of oxygen-rich haemoglobin with oxygen-poor 
haemoglobin enables the accurate indication of the brain regions with high oxygen 
demand (Lizęga, 2018, p. 22), even if such structures are deeply positioned (Bercea, 
2012). Therefore, fMRI allows the identification of the brain areas that are activated for 
specific tasks, especially that brain cells use oxygen ten times faster than other organs 
when working (Duch, 2008). Thanks to this method, the areas that are active while feel-
ing emotions, learning new skills or making decisions have been identified (Wang et al., 
2008; Plassmann et al., 2011). Nevertheless, this method has a number of disadvantages 
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which significantly limit its use in research on consumer behaviour. First of all, the re-
lationship between oxygen demand and neurons activity is not fully explained. It is 
possible that this demand may be a result of other factors that are not directly related 
to the increased work of specific parts of the brain. There are two reasons for this. The 
first condition is the fact that the brain at rest consumes as much energy as the brain 
in the activation state (Binder, 2018, p. 30). In turn, the second premise is based on the 
research, according to which neurons activate within a few milliseconds after the stim-
ulus is presented, while the increase in oxygen demand and thus the increase in blood 
flow occurs only after 2–6 seconds (Szymusiak, 2012). A significant time delay of meas-
urement is another disadvantage of this method (Morin, 2011; Kenning, 2007). Bearing 
in mind the above, this method proves to be of little use in diagnosis of the dynamics 
of brain function changes. In addition, the requirements that must be met in order 
to perform magnetic resonance create very unnatural test conditions: the examined 
person must be immobilised (especially head) and then placed in the lying position 
(on the back) in a cylinder that emits noises of a high intensity (magnetic resonance). 
Moreover, the specificity of the measurement performed using that method required 
multiple repetition of the same stimulus for the same person. It inevitably prolongs the 
process of data collection. As a result, it is very difficult to create appropriate research 
conditions that at least to a small extent would reflect everyday shopping conditions 
(Riedl et al., 2010). Therefore, it is difficult to generalise the research results obtained in 
this way, and consequently, predict the behaviour of people in the ordinary environ-
ment (Bremer, 2013). Moreover, very high cost of this method intensifies limitations in 
its application with regard to the analysis of consumer behaviour (Gregor, Wdowiak, 
2016). There are also opinions that this method is too primitive for the tasks that it 
should be able to tackle. And since this does not lower the researchers’ expectations, 
it triggers the aforementioned tendency to over-interpret the results obtained (Uttal, 
2003). 

Intermediate brain activity testing also includes a very sensitive method called pos-
itron-emission tomography (PET). Nevertheless, its specificity requires the administra-
tion of radioactive substances to the examined persons which significantly limits its 
usefulness. The half life period of these substances is so short that it coincides with the 
test period. Nevertheless, these are hazardous substances, thus the tests carried out 
using this method are considered to be invasive. Awareness that they will be required 
to take such substance constitutes a significant psychological barrier to people who are 
to be examined (Kenning et al., 2007) and may impede the acquisition of a sufficient 
number of participants (Jaśkowski, 2004). If one combines the above with the high 
costs of apparatus acquisition and maintenance as well as high cost of isotopes, the 
research method appears so complicated that its usage is limited primarily to medical 
tests (Szymusiak, 2012). 

As it was already mentioned, the physiological measurements do not only cover the 
brain activity regulated by the central nervous system, but they also concern the body 
activity directly influenced by the peripheral nervous system. Those measurements in-
dicate the consequences of brain activity observable in different parts (physiological 
systems) of the body. The body activity is regulated by two nervous systems (two parts 
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of the peripheral system): somatic and automatic system. The activities regulated by 
the somatic system can be controlled by humans to a  limited extent. The following 
measurements are carried out in their scope:
a.	 Eye movement measurement – a  collection of research techniques used for the 

measurement, recording and analysis of data on the position and movement of the 
eye in a given period of time. Eye-tracking is based on psycho-physiological pro-
cesses related to the visual perception of the environment (Rojna, 2003). The most 
popular technique for recording eye movement is “corneal reflex examination” and 
uses the reflection of light from the cornea (the so called Purkinje effect). That tech-
nique is based on a continuous lighting of the cornea and then on determining the 
position of the beam of light being reflected. The lights reflection off the cornea is 
analysed and identified as the movement of the eyeball (Wedel, Pieters, 2006). 

b.	 Measurements of facial expressions (changes in facial expressions) – changes in fa-
cial expression can be observable and unobservable (Dimberg, 2000). It is assumed 
that changes occurring on the face, communicate the existence of specific emotions 
(both positive and negative) in a correct way. In case of the observable changes, 
cameras record the examined person face for forty-four possible combinations of 
facial muscle movements (Ekman, Friesen, 2003). The images from the cameras are 
then analysed by software designed for that purpose. Necessarily, this type of meas-
urements require that the examined person does not move (it concerns the head 
in particular), so that the distance from the camera remains unchanged. In turn, 
measurement of the unobservable changes of facial expressions that last several 
milliseconds (microexpression) is called electromyography. It consists in attaching 
electrodes to appropriate places on the face and measuring muscle contractions, 
which are essentially their bioelectrical signals. Measurement of both observable 
and unobservable changes of facial expression, due to its specificity makes the ex-
amined person focused on the research process despite its impracticality in data 
collection in non-laboratory conditions (Szymusiak, 2012). 

c.	 Voice verification- consists of the measurement of the volume of speech, the pace 
of spoken words (speed of speech), the meaning of spoken words (logic of speech), 
and microvibrations (Klebba, 1985; Haddad et al., 2002). These measurements are 
good indicators of emotional stimulation (Backhaus et al., 1985) and is one of the 
simplest measurements to carry out, due to its use of conventional recording equip-
ment, which may remain unrevealed for the examined person. The analysis of the 
recorded voices, however, must be carried out using specialised software (Klebba, 
1985). Although this method is suitable for detecting the emotional stimulation, 
physiological mechanism that leads to changes in the characteristics of statements 
made under the influence of emotions is not clearly recognized (Nighswonger, Mar-
tin, 1981). 

d.	 Measurements of response time – by comparing the response time of the examined 
person to specific stimuli, it is possible to determine how such stimuli are received 
(positive or negative). The test makes it possible to determine the attitude of the 
examined subject or person – in line with the principle that the faster the reaction 
to the stimulus presented, the more positive attitude. A  great advantage of this 
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method is the possibility to conduct the test on persons who remain unaware of 
the attitudes towards specific stimuli (Barcea, 2012). 
The last group of measurements being analysed is related to the functioning of the 

autonomic nervous system. As mentioned above, the activities of the body regulated 
by the autonomic nervous system remain beyond the human body control. They take 
place automatically and out of consciousness. This system activity can be analysed by 
means of the following measurements: 
a.	 Measurement of secretion activity of the eccrine sweat glands – this activity affects 

the electrodermal reaction (EDA) and is related to changes in the skin conductance, 
which is a derivative of perspiration by the eccrine sweat glands. By measuring this 
activity it is possible to identify the emotional stimulation. Electrodermal activity 
can be recorded as a reaction to a short-term stimulus (phase reaction) or a chronic 
stimulus (tonic reaction). Due to the significant accumulation of sweat glands on 
hands and feet, these body parts are the main area of the physiological measure-
ments focus.

b.	 Measurement of respiratory processes intensity (respirometry) – in this case, the 
respiratory frequency (rhythm) as well as inspiration and expiration depth are sub-
ject to measurement. It is assumed that respiratory processes can be an impor-
tant indicator for determining the emotional states. For example, quick and deep 
breathing is associated with enthusiasm, while shallow breaths can be a sign of fear 
or even panic. In general, emotional stimulation increases the respiratory frequen-
cy, making it irregular (Bercik, Rybanska, 2017) and is measured by a device known 
as a respirometer. In order to perform the test properly, it is required to place the ap-
propriate mask on the examined person face (including nose and mouth). The mask 
is connected with the measuring equipment and is usually conducted in laboratory 
conditions due to their specificity.

c.	 The measurement of the cardiovascular system activity – measuring the frequency 
and regularity of heart contractions (Sosnowski, Zimmer, 1993, p. 222) enable the 
determination of excitement. It has also been noted that the heart rate decreases 
when people focus on analysing information in their environment. When one does 
not pay attention to such information, the heart rate increases. This system activity 
is measured by means of an electrocardiograph or a heart rate monitor. 

Conclusions 
Physiological measurements, as a  research method are increasingly used in social 
sciences, including economics. The main reason for this is the technological progress, 
thanks to which the equipment used for physiological measurements become easier 
to operate, more accurate and, what is equally important, less costly. Nevertheless, re-
gardless of the level of technological advancement of the apparatus used, the issue of 
correct interpretation of data obtained remains unchanged. This undoubtedly requires 
an interdisciplinary approach and needs scientific achievements in consumer behav-
iour to be combined with knowledge of physiology, neurology, psychology, engineer-
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ing or computer science. Such a multilateral approach, however, can be an obstacle to 
the correct use of methods discussed and needs to be overcome as they provide an 
opportunity to acquire knowledge that would be difficult to obtain otherwise. 
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Chapter 4

An Overview to Neuromarketing Research 
Methods

Urszula Garczarek-Bąk 

Abstract: Neuroscience research methods provide a deeper understanding of the 
cognitive processes and underlying mechanisms that help explain consumer behav-
iors. The human brain that controls intelligence, senses, body movements and be-
havior is the most complex organ and the place where emotions are generated and 
controlled (Abhang, Gawali, Mehrotra, 2016). It yields two kinds of signals that scien-
tist has exploited “to get a better look at what is going on under the hood” (Genco, 
Pohlmann, Steidl, 2013). Namely, the first is blood flow in the brain, and the second 
– the electrical activity in the brain. Although both have produced robust bodies of 
research, they are not without controversies as emerging fields. What is clear, how-
ever, is that understanding what is happening in the neuromarketing techniques 
is essential for anyone who believes that marketers can change the probability of 
a  favorable response from consumers (as a  valid measure of consumers’ attitude 
towards products, packaging, design, price, promotion, etc.), more accurate that 
self-reports. Therefore, the aim of this systematic review is to summarize the tech-
niques, contributions and limitations of the main neuromarketing measures.

Keywords: neuromarketing, PET, fMRI, fNIR, EEG, MEG, TMS

Introduction
Currently, consumer neuroscience is a growing approach to research that is garnering 
increased attention among academic researchers in the fields of marketing (Lin et al., 
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2018). In 2002, the Dutch marketing researcher Smidts coined a term “neuromarket-
ing” (NM) that continues to both enthral and enrage neuroscientists, psychologists, 
marketers, market researchers and consumer advocates. According to Schwarzkopf 
(2015), this term mainly acts as a promise, for it conjures up visions of startlingly new 
‘insights’ into consumers’ minds and a grand unification of disparate approaches to the 
research of consumer behavior. Neuromarketing is a new discipline that uses medical 
techniques to understand how the central nervous system reacts to marketing stimuli. 
Lin et al. (2018) point out that by using NM techniques, researchers can overcome the 
biases inherent in self-reported data derived from surveys and qualitative methods 
and discover real emotions, feelings, expectations and even hidden restraints of the 
consumer. The purpose of this chapter is to provide an integrative overview of neuro-
marketing using brain imaging techniques, separated into recording metabolic and 
electrical activities. To clarify, apart neuromarketing measures, the neuroscience liter-
ature distinguish also psychophysiological measures as well (Table 1).

Recording Metabolic Activities in Brain
Nowadays, two main measurement technologies are used in neuroscience to derive 
images of brain activity by measuring blood flow in the brain (fMRI and PET). They are 
based on the anatomical principle that mental activity increases demand for oxygen or 
glucose in activated regions in the brain (and this need is met by increased blood flow 
to the region) (Genco, Pohlmann, Steidl, 2013). Brig and Cole (2009) notice that medical 
imaging continues to evolve at a blistering pace and recent developments in molecular 
imaging have created a lot of excitement not only in the medical fraternity, but also in 
neuromarketing field. 

Table 1. Classification of Neuromarketing and Psychophysiological Tools

Neuromarket-
ing Measures

Recording Metabolic 
Activities in Brain

PET Positron Emission Tomography
fMRI Functional Magnetic Resonance Imaging
fNIR Functional Near-Infrared Spectroscopy

Recording Electrical 
Activities in Brain

EEG Electroencephalography
MEG Magnetoencephalography
TMS Transcranial Magnetic Stimulation

Psychophys-
iological 
Measures

Without Recording 
Brain Activities

ET Eyetracking
EDA Electrodermal Activity (formerly called GSR)
fEMG Facial Electromyography
FACS Facial Action Coding System
IAT Implicit Association Test
MPR Measuring Physiological Responses
SMH Somatic Marker Hypothesis

Note. own elaboration based on Zurawicki (2010) and Holmqvist et al. ( 2011).
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PET
Positron emission tomography (PET) is a three-dimensional diagnostic imaging tech-
nique using compounds labelled with positron-emitting radioisotopes to measure cell 
metabolism (Langer, 2010). PET uses radiolabeled molecules to image molecular inter-
actions of biological processes in vivo, and has been widely adopted as an important 
clinical modality for neurological oncological and cardiovascular applications. PET im-
aging is based on detecting two time-coincident high-energy photons from the emis-
sion of a positron-emitting radioisotope. According to Vaquero and Kinahan (2015) it 
offers more translational possibilities than any other modality due to its combination 
of sensitivity and quantitative accuracy. Similarly, Jones and Townsend (2017) indicate 
that PET is the most specific and sensitive means for imaging molecular interactions 
and pathways within the human body. 

This molecular imaging technique is based on the detection of radioactivity emit-
ted after a small amount of a radioactive tracer is injected into a peripheral vein1 (the 
used dose is similar to this one used in computed tomography) (Lai, Yen, Chang, 2007). 
The tracer after being absorbed by the body travels through the subject’s blood and 
collects in organs and tissues (the investigation begins after at least one hour). Then 
a narrow table slides patient into a large tunnel-shaped PET scanner that detects sig-
nals from the tracer and a computer changes the signals into 3D pictures that shows 
how organs and tissues are working (MedlinePlus, 2018). A  common analytical ap-
proach in PET imaging is to statistically compare a patient’s PET images on a voxel-by 
voxel basis to a database of healthy individuals matched for age and gender (called 
normative database) (Slough, Masters, Hurley, Taber, 2016). Voxels in which the patient 
differs by more than 2.5 standard deviations indicate areas of significantly altered func-
tion (Shokouhi, Claassen, Riddle, 2014). 

1	 The tracer is administered as an intravenous injection usually labelled with oxygen-15, fluorine-18, car-
bon-11, or nitrogen-13.

Figure 1. PET scanner

Retrieved from https://eu.medical.canon/product-solutions/computed-tomography/celesteion-pet-ct/.

Note: The most recent innovation in PET scanners is the dual-modality PET/CT. By combining nuclear medi-
cine and radiological imaging modalities it is possible to add anatomical to functional information (Langer, 
2010).
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PET is an instrument which is capable of pointing out various phenomena such as 
brain blood flow, blood volume, glucose and last but not least oxygen consumption. 
That is because the brain structures which have higher concentration of injected ra-
diopharmaceutical emit higher amount of radiation – meaning they are more active 
in terms of the cell metabolism or blood circulation (more actively working areas are 
highlighted) (Zurawicki, 2010). 

PET is a very costly method, quite uncomfortable for the subject (mainly due to the 
stationary position and noise generation), and less and less used in neuromarketing 
specific research (Sebastian, 2014). Due to the fact that PET involves radioactive materi-
al injection, it is not suitable for everyone (especially it is not recommended to conduct 
PET scan in case of pregnant women and infants, and individuals who have an allergic 
reaction to the tracer). Moreover, the spatial resolution may be seen as a next limitation, 
determined by the variability in estimating the interaction point of the 511 keV photon 
in the scintillator (Vaquero, Kinahan, 2015). The temporal resolution is poor, because it 
takes time before enough radioactive “ticks” can be counted (the greater activity in the 
brain region, the more radioactive tracer is present in that region, and the stronger PET 
signal at that location).

fMRI
Nowadays, due to the constant changes in consumer behavior in the world full of so-
phisticated technologies, functional magnetic resonance imaging (fMRI) is definitely 
a promising alternative research method (Ruanguttamanun, 2014). According to Genco, 
Pohlmann and Steidl (2013) fMRI is at present the most popular neuroimaging tech-
nique for academic neuroscience research. It is a class of imaging methods developed 
in order to demonstrate regional, time-varying changes in brain metabolism that can be 
consequent to task-induced cognitive state changes or the result of unregulated pro-
cesses in the resting brain (Glover, 2011). fMRI aims to determine the neurobiological 
correlation of human behavior by locating the active parts of the brain during the exper-
iment (Kulich, Maciewicz, Scrivani, 2009) and require the subject to perform a particular 
action in order to trigger a dynamic uptake of oxygen into the brain. This is because fMRI 
recordings are based on the subsequent increase in oxygen demand from the brain tis-
sue upon the execution of a certain stimulus, whether it is motor, sensory or emotional.

There are two principal techniques of functional MRI: the blood-oxygen-level de-
pendent (BOLD) technique and the dynamic or exogenous technique (Hare et al., 1998). 
The first technique is the favored method because no intravenous contrast medium is 
required. Chow et al. (2017) note that the majority of fMRI studies make use of BOLD 
contrast imaging, which involves mapping particular regions of a  functioning brain, 
from the changes in blood oxygen. Blood flow in the brain is very locally controlled in 
response to oxygen and carbon dioxide tension of cortical tissue. As with a PET scanner, 
in the fMRI experiment, the subject is scanned while lying on their back in a narrow, 
long tube and remains still throughout the testing2, in order not to compromise the 

2	 If the person moves his or her head as little as two millimeters, the resulting image is blurred into mean-
inglessness. And because speaking causes head movement, verbal responses are impossible to collect.
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collected data. This tube is surrounded by magnets that generate electric fields when 
activated. This method offers very accurately identifying increased activity in a certain 
brain area while a stimulus situation is being presented (Sebastian, 2014).

In order to understand how the fMRI works, it is imperative to mention that blood 
contains iron, which is part of hemoglobin, which transports oxygen throughout the 
bloodstream. Iron atoms are capable of generating changes in the magnetic field 
around them (Sebastian, 2014). When a specific region of the cortex increases its activi-
ty in response to a task, the extraction fraction of oxygen from the local capillaries leads 
to an initial drop in oxygenated hemoglobin (oxyHb) and an increase in local carbon 
dioxide (CO2) and deoxygenated hemoglobin (deoxyHb). Following a BOLD response 
lags (of 1 to 2 seconds behind the stimulus – in order for the vascular system to re-
spond), cerebral blood flow increases (it peaks at 5 seconds after the stimulus) deliver-
ing a surplus of oxygenated hemoglobin, washing away deoxyhemoglobin and in this 
large rebound in local tissue oxygenation which is imaged3. So the reason fMRI is able 
to detect this change is due to a  fundamental difference in the paramagnetic prop-
erties of oxyHb and deoxyHb (Glover, 2011). Interestingly, the voxel representing the 
area of activation is usually defined as covering a few million neurons (Heuttel, Song, 
McCarthy, 2009).		

3	 The different levels of oxygen usage are frequently illustrated with a pseudocolor scale in the images ac-
quired. In the commonly used four-color scale, red indicates the highest level of oxygen uptake, yellow is 
an intermediate level of uptake, green indicates the normal level of oxygen, and blue indicates oxygen 
levels that are lower than normal (Glover, 2011).

Figure 2. fMRI scanner

Retrieved from https://www.siemens-healthineers.com/en-ca/magnetic-resonance-imaging.

https://radiopaedia.org/articles/cerebral-blood-flow-cbf
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Since scanners produce strong magnetic fields, subject will need to remove all 
metal objects before having a scan (therefore, metal objects and certain medical de-
vices – such as hearing aids, surgical implants, clips, and pacemakers, are not allowed 
in the vicinity of the MRI scanner for safety reasons). In the case of neuromarketing 
research individuals with claustrophobia should not be signed up to take part in an 
fMRI study. Moreover, participants need to be free from current psychological and neu-
rological diagnoses and have normal hearing, and normal, or corrected-to-normal, vi-
sion.	

Whereas only limited conditions can be tested in the fMRI-scanner (and only spe-
cific types of stimuli can be shown while the participant is lying in the scanner), many 
researchers question whether economic decision making can truly be measured 
(and generalized) in such a  restricted situation (a.o. Shimokawa et al.,  2009; Ariely, 
Berns, 2010; Ayaz et al., 2013). fMRI usage has been relatively limited due to the high 
cost of machinery (in terms of installation, training and maintenance) and the high lev-
el of required technical expertise. Furthermore, some subjects may find the experience 
claustrophobic, or at least highly agitating due to the noise and still position required, 
not mentioning the novelty of medical research. As mentioned by Genco, Pohlmann 
and Steidl (2013), in case of consumer and marketing research, focused on identifying 
subtle variations in emotional response, this method can produce a confounding effect 
difficult to disentangle from participants’ responses to the stimuli themselves. 

fNIR
The third metabolic recording method opens a  promising new avenue for studying 
and understanding shopper’s behavior, since mobile fNIR enables marketing manage-
ment to collect neural data from shoppers and analyze neural activity associated with 
real-life settings (Krampe, Strelow, Haas, Kenning, 2018). Similarly, Kopton and Kenning 
(2014) persuade that fNIR is a new and promising tool for investigating economic deci-
sion making both in field experiments and outside the laboratory.	

Functional near-infrared spectroscopy (fNIR) is an optical brain imaging technique 
that enables monitoring of changes in cerebral blood oxygenation related to human 
brain functions (Ayaz et al., 2011). Subjects wear an fNIR sensor (infrared light sources 
and detectors mounted in a flexible band)4 on the forehead – that detects oxygen lev-
els in the prefrontal cortex and provides real-time values for oxy-hemoglobin (HbO) 
and deoxygenated hemoglobin (HbR) – due to the hemodynamic response – the rapid 
delivery of oxygenated blood to active cortical areas through neurovascular coupling5 
(Ayaz et al., 2013). 

Although, recordings from fNIRS are similar to fMRI, the measurement area is limit-
ed to the outer cortex and has lower spatial resolution (mm versus cm) (Batula, Mark, 

4	 Near-infrared light, with a wavelength spectrum of circa 650–950 nm, passes through biological tissue 
without difficulty, and can non-invasively illuminate several centimeters of the tissue (Jackson, Kenne-
dy, 2013; Scholkmann et al., 2013).

5	 When a group of neurons are more active, local blood flow changes in response (and in turn, changes the 
local oxy-/deoxy- hemoglobin concentrations) — this is known as neurovascular coupling.



Managing E-marketing in Business	 60

Kim, Ayaz, 2017). However, fNIRS can measure at a higher temporal resolution to cap-
ture additional frequency bands and does not require subjects to lay down in a supine 
position in restrictive and artificial lab environments with the loud noises generated by 
fMRI. As noted by Batula et al. (2017), despite the lower temporal resolution and time 
delay of the hemodynamic response compared to EEG measurements, fNIRS provides 
a  unique trade-off between temporal and spatial resolution and moreover, it is free 
from most artifacts, such as muscle activity and eye blinks. In the common configura-
tion, light sources and detectors are placed on the scalp and two wavelengths of light 
are transmitted through the top layer of the cerebral cortex. Picture 3 shows fNIR sen-
sor pad that contains 4 light sources (middle row) and 10 light detectors (black spots) 
forming 16 optodes (measurement locations – four for each light source).

According to Ayaz et al. (2011), light at wavelengths between approximately 700 
and 900 nm can pass through skin, bone, and water, but it is absorbed primarily by 
oxy- and deoxy-hemoglobin (HbO and HbR respectively). Due to the fact that HbO and 
HbR have different light absorption properties, the relative changes in HbO and HbR, 
and therefore the change in oxygenation of the tissue, can be calculated from changes 
in the reflected dual-wavelength light using the modified Beer-Lambert law6 (Cope, 
1991). However, fNIR does have some limitations. Particularly, it enables to examine 
only cortical activity, with the limited depth penetration of near-infrared light into the 
skull. Moreover, hair can interfere with the transmission of light among the source, the 
scalp, and the detector, so researcher must be prepared to avoid this possibility (Sera-
glia et al., 2011). 

6	 Also known as Beer's law, relates the attenuation of light to the properties of the material through which 
the light is travelling.

Figure 3. fNIR devices (data acquisition control box and fNIR sensor pad)

Retrieved from https://biopac.com/product-category/research/fnir-optical-brain-imaging.

https://en.wikipedia.org/wiki/Absorption_(electromagnetic_radiation)
https://en.wikipedia.org/wiki/Light
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Recording Electrical Activities in Brain
The second basic class of mapping technique is localizing the underlying electrical 
activity of the brain. Such techniques enable the recording of brain activity directly 
through scalp-surface detection of electrical and magnetic signals emitted by the 
brain (Genco, Pohlmann, Steidl, 2013). Electrical measurement techniques compared 
to blood flow provide much poorer spatial resolution, because they measure only sig-
nals at the scalp surface where the sensors are located. 

EEG
The electroencephalogram (EEG) is an efficient and relatively inexpensive method for 
the study of changes in brain-behavior relations (Bell, Cuevas, 2012). The change in the 
human brain signal and its main spectral bands of Delta (0–4 Hz), Theta (3–7 Hz), Alpha 
(8–12 Hz), Beta (13–30 Hz), and Gamma (30–40 Hz) is observed to examine consumers’ 
cognitive or affective processes in response to presented marketing stimuli (Mostafa, 
2012). The applications of this method are extremely wide-reaching, as they allow in-
vestigators to explore a  nearly infinite number of domains where it is of interest to 
understand the relative timing of neural events (Light et al., 2010). The recording of EEG 
signals is done by placing several electrodes on the participant’s scalp (usually in form 
of a cap) and to improve the conduction of impulses to electrode, a gel is recommend-
ed to be applied. 	

The electric current produced by a normal human brain has order of a few micro-
volts. These voltage fluctuations are the result of ionic current that flows between brain 
and the neurons. Neurons communicate with each other via electrical impulses. The 
electric potential picked up by a single neuron is very small and thus it is impossible to 
detect. Each electrode reflects the summation of the synchronous activity of thousands 
or millions of neurons that have similar spatial orientation, so the EEG determines the 
summation of the synchronous activity of a  large number of neurons present in the 
brain (Kaur, Kaur, 2015). 

The amplitude of EEG signal may vary from 10 to 100 micro volts with a frequency 
range of 1–100 Hz. The signal extracted from electrodes – called raw EEG signal – may 
include some non-cerebral signals called artefacts. The EEG signals may be contami-
nated mainly by movement related potentials, eye blinks, movement of facial muscles 
as well as by the environmental artefacts like line noise, pulse and electrode stabiliza-
tion (Kaur, Kaur, 2015). So in order to possess readable EEG signal, the raw signal must 
undergo various processes, including filtration. When planning a recording session, an 
investigator must balance the need to obtain a sufficient quantity of data to provide 
reliable estimates of EEG signal while minimizing participant burden, because with 
longer sessions, emotional state can change within session (Smith, Reznik, Stewart, Al-
len, 2017). Having in mind this constraint, when projecting EEG research – among two 
main methods presented in the literature – such as evoked potentials (EP)7 recording 

7	 Meanwhile Abhang, Gawalin, Mehrotra (2016) did not distinguish evoked potential (EP) from the event 
related potential (ERP), one remark specifying the difference between EPs and ERPs is necessary. An 
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and calculating asymmetry – the later seems to be more attractive for participant. In 
the first case, there is a need to apply repeated stimuli (many trials are required because 
the waveform is extracted by averaging across all trials of the same stimulus) – because 
evoked potential is an electrical potential recorded from the nervous system of a hu-
man following presentation of a stimulus, as distinct from spontaneous potentials as 
detected by EEG.		

One commonly cited metric which neuromarketing companies focus on is the de-
gree of “emotional engagement”, that is measured by the frontal asymmetry8 in the EEG 
output (index can be computed in a fairly simple manner from raw frontal EEG data). 
This measure involves computing the difference in activity between left frontal and 
right frontal regions, generally in the alpha band (but many recent research include 
also beta and gamma band – for further information see Garczarek, Disterheft, 2018). 
Neuropsychologists have consistently found that higher engagement of the left – rel-
ative to the right frontal brain – is related to positive feelings and higher engagement 

event-related potential (ERP) is any stereotyped electrophysiological response to an internal or external 
stimulus. In simple terms it is any measured brain response that is the direct result of a thought process 
or perception. ERPs were originally called evoked potentials (EPs) because they were electrical potentials 
that were evoked by stimuli (as opposed to the spontaneous EEG rhythms. In many cases EP = ERP, but it 
is important to emphasize that EPs are time locked and averaging typically brings them out, whereas ERPs 
are not time locked and averaging may hide the potential (KCE 2009).

8	 The frontal lobe is the emotional control center of the brain, responsible for problem solving, judgment 
and motor function. It controls thinking, planning, organizing, short-term memory and movement (Ab-
hang, Gawalin, Mehrotra 2016).

Figure 4. Wireless EEG headset

Retrieved from https://imotions.com/hardware/abm-b-alert-x24/.

Note: B-Alert X24 has 20 channels of high-quality EEG, plus 4 optional channel for ECG, EMG, or EOG.

https://en.wikipedia.org/wiki/Electrical_potential
https://en.wikipedia.org/wiki/Nervous_system
https://en.wikipedia.org/wiki/Human
https://en.wikipedia.org/wiki/Human
https://en.wikipedia.org/wiki/Stimulus_(physiology)
https://imotions.com/blog/eeg/
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(Coan, Allen, 2003), that may serve as an index of approach motivation or related emo-
tion (that is activated when an individual is moving towards goals or experiences pos-
itive emotions). Conversely, relatively increased right-frontal activity may serve as an 
index of withdrawal motivation or related emotion (a lateralized withdrawal system is 
involved in negative affect or the motivation to move away from potentially dangerous 
situations or stimuli) (Davidson, 1998).

Frontal EEG asymmetry is now employed by scientists worldwide to study con-
structs such as temperament and personality, various types of psychopathology, mo-
tivation, emotion, and cognitive control. Although, according to Pizzagalli (2007) EEG 
is one of the more favorable brain imaging methods, (especially for use with infants 
and children), there is one major caveat of this methodology. The EEG signal has excel-
lent temporal resolution, but it has poor spatial resolution. Apart from this issue, when 
conducting EEG research, scientists must prepare proper questions (as well as relevant 
stimuli), and the patient must be given instructions when the EEG is scheduled (includ-
ing: not to consume alcohol, caffeine and cigarettes before the test, to avoid using hair 
styling products, sleep at least 8 hours, etc.).

It is worth to mention also about technology patented and used by Neuro-Insight 
(2019), known as Steady-State Topography (SST), that records and measures electri-
cal signals at the scalp in order to build a second by second picture of activity in the 
brain. It is essentially a refinement of EEG, that offers serious advantages for marketing 
(a derivation of EEG/ERPs using an evoked potential to an ongoing oscillating stimu-
li). This method for observing and measuring human brain activity uses presence of 
a dim sinusoidal visual flicker presented in the visual periphery. The sinusoidal flicker 
elicits an oscillatory brain electrical response called Steady State Visually Evoked Poten-
tial (SSVEP), and neural speed can be calculated by measuring the delay between the 
visual flicker and the SSVEP response (Seixas et al., 2015). So task related changes in 
brain activity are determined from the SSVEP measurement and decreases in the mag-
nitude of this potential are correlated with an increase in cognitive processing demand 
(Gordon, Ciorciari, 2017). Making the important distinction between EEG and SST, one 
must remember that EEG measures neural  amplitude, which ambiguously describes 
a subject’s brain activity, while SST measures the speed of electrical activity and has 
a  higher signal to noise ratio. This means it provides clear insight into precise brain 
activity after only one test showing of an ad, while the other methods require 6 to 10 
trials. SST overcame the short-comings of raw EEG which has “the potential for errors – 
that is, interpreting spurious signals as real” (Neuro-insight, 2019). 

And last but not least, the term quantitative EEG (qEEG) requires further explana-
tion. The qEEG is an extension of the analysis of the visual EEG interpretation which 
may assist and even augment our understanding of the EEG and brain function. This 
multi-channel EEG data is processed with various algorithms, such as the “Fourier” clas-
sically, or in more modern applications “Wavelet” analysis and the digital data is statis-
tically analyzed. The processed EEG is commonly converted into color maps of brain 
functioning called “Brain maps”. qEEG gives the ability to view the dynamic changes 
taking place throughout the brain during cognitive processing tasks, and this novel 
approach can be used to assist us in determining which areas of the brain are engaged 

https://www.researchgate.net/profile/James_Coan/publication/10755371_Frontal_EEG_asymmetry_and_the_behavioral_activation_and_inhibition_systems._Psychophysiology/links/0fcfd502d42f135303000000.pdf
https://www.emedicinehealth.com/drug-acetaminophen_butalbital_caffeine_and_codeine/article_em.htm


Managing E-marketing in Business	 64

and processing efficiently. The QEEG method is finding increasingly more users be-
cause it supports the biomarker hypothesis and allows for more precise information 
about the respective clinical picture (Qeegsupport, 2018).

MEG
Magnetoencephalography (MEG) is the measurement of the magnetic field generated 
by the electrical activity of neurons (Singh, 2014). MEG directly records the magnetic 
fields associated with synchronous activity of neuronal populations, and picks up tran-
sient and sustained evoked activity. It also records the magnetic fields rhythms with 
millisecond-range temporal resolution (Hari, Puce, 2017). As noticed by Singh (2014), 
the magnetic permeability of biological tissues is almost the same as that of empty 
space and so the magnetic field is not distorted by scalp or skull.  Moreover, MEG is 
a noninvasive imaging technique that does not involve exposure to ionizing radiation, 
does not make any operational noise, and does not requires the complete absence 
of subject movement during recording. However, this expensive method requires 
a magnetically shielded room and superconducting quantum interference detectors 
to measure the weak magnetic signals in the brain.

Figure 5. Latest generation MEG system

Retrieved from https://elekta.com/diagnostic-solutions.

https://www.sciencedirect.com/science/article/pii/S1053811918301423#bib27
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It is performed using a dewar that contains multiple sensor coils (the helmet looks 
like a large hair dryer), which do not touch the patient’s head. At the cellular level, in-
dividual neurons in the brain have electrochemical properties that result in the flow of 
electrically charged ions through a cell, and the electromagnetic fields are generated 
by the net effect of this slow ionic current flow. While the magnitude of fields asso-
ciated with an individual neuron is negligible, the effect of multiple neurons excited 
together (50,000–100,000) in a specific area generates a measureable magnetic field 
outside the head. Due to the fact that these neuromagnetic signals generated by the 
brain are extremely small (a billionth of the strength of the earth’s magnetic field), MEG 
scanners require superconducting sensors – SQUID, superconducting quantum inter-
ference device (that are bathed in a large liquid helium cooling unit at approximately 
–269 degrees C, and due to low impedance at this temperature, they can detect and 
amplify magnetic fields generated by neurons a few centimeters away from the sen-
sors). A magnetically shielded room houses the equipment, and mitigates interference 
(Ilab.wahsington, 2018). This sophisticated instrument and computer software work to-
gether to detect and record the activity of neurons as the patient lies still or completes 
a series of tasks, such as listening to a series of words or looking at pictures (Radiolog-
yinfo, 2018). Patients with a vagus nerve stimulator (VNS), pacemaker or similar device 
may not be able to undergo an MEG study. Furthermore, jewelry and other accessories 
should be removed prior to the MEG exam and participant should not wear makeup 
(which could include metallic substances) or hair products on the day of the procedure.

MEG is usually combined with a magnetic resonance imaging (MRI) to get a good 
structural perspective. This combination of MEG and MRI is called magnetic source im-
aging (MSI). Future MEG breakthroughs in understanding brain dynamics are expected 
through advanced signal analysis and combined use of MEG with hemodynamic-im-
aging (fMRI). 

TMS
Transcranial Magnetic Stimulation (TMS) is a noninvasive method for local stimulation 
of cerebral cortex. TMS can be used not only to demonstrate causal brain-behavior re-
lations, but by varying the duration and onset of the virtual lesion – TMS can also reveal 
the time course of normal processing. When applied to the scalp, the magnetic field in-
duces electrical activity in the underlying brain tissue, temporarily disrupting local cor-
tical information processing. This transient interference effectively creates a short-last-
ing “virtual lesion” (Sliwinska, Vitello, Devlin, 2014). Stimulation that interferes with task 
performance indicates that the affected brain region is necessary to perform the task 
normally. 

This method relies upon the properties of electromagnetic induction – a  rapidly 
changing magnetic field is generated when a high-voltage current is passed through 
a coil. As explained by Bolognini and Ro (2010), when this coil is held in close proximity 
to any electrically conducting medium, such as the brain, this time-varying magnet-
ic field induces current in a direction opposite to the original current in the coil. So, 
through time-varying current in a stimulation coil, TMS generates strong alternating 

https://www.radiologyinfo.org/en/info.cfm?pg=meg
https://www.radiologyinfo.org/en/info.cfm?pg=meg
https://www.radiologyinfo.org/en/glossary/glossary.cfm?gid=1005
https://www.sciencedirect.com/topics/neuroscience/signal-processing
https://www.sciencedirect.com/topics/medicine-and-dentistry/hemodynamics
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magnetic field pulses that can permeate the electrically poorly conducting skull and 
evoke action potential of neurons in the focus of the stimulation coil. Attenuated in the 
tissues of the head, a TMS pulse can effectively reach at least 3–4 cm below the scalp 
and this depth allows TMS to be used to probe, or treat, virtually the entire area of the 
human cortex (Goetz, Deng, 2017). 

This technique offers a non-invasive method for drawing causal brain-behavior in-
ferences and investigating the temporal dynamics of online neural information pro-
cessing in both healthy adults and neurological patients. Depending on stimulation 
parameters, TMS can excite or inhibit the brain, allowing functional mapping of corti-
cal regions and creation of transient functional lesions (Hallett, 2000). As indicated by 
Volz et al. (2014), unlike subthreshold neuromodulation techniques, TMS pulses can 
trigger a  neuron’s endogenous signal transmission mechanism, which amplifies the 
stimulus and transmits the signal to other neurons. Advantages of the technique over 
lesion-deficit studies include better spatial-temporal precision of the disruption effect, 
the ability to use participants as their own control subjects, and the accessibility of 
participants (since only individuals that have a pacemaker fitted or have any metal in 
or on their bodies and pregnant woman are unable to take part). Limitations listed 

Figure 6. TMS + The NBT System

Retrieved from https://nexstim.com/healthcare-professionals/technology/.

Note: The Navigated Brain Therapy (NBT®) System is a device that uses navigated transcranial magnetic stim-
ulation (nTMS) for use in stroke rehabilitation. Navigation is achieved by visualizing the electric field (e-field) 
generated by the TMS coil in a 3D image rendered from the patient’s MRI scan.
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Table 2. Neuromarketing Research Aims and Results Examples

Method Au-
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The interaction between belief structure (ambiguity/risk) 
and payoff structure (gain/loss) shapes the distribution of 
brain activity during choice. A simple manipulation of belief 
structure and payoff structure produces focal activations 
and deactivations that suggest two disparate, but func-
tionally integrated, choice systems with sensitivity to loss: a 
neocortical dorsomedial system related to loss processing 
when evaluating risky gambles, and a more primitive ven-
tromedial system related to processing of other stimuli.
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is related to the logos of the culturally familiar brands. The 
results were interpreted as self-relevant processing induced 
by the imagined use of cars with familiar brands, which 
suggest that the prefrontal cortex plays a crucial role for 
processing culturally based brands.
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Significant increases in PFC activity at the individual level 
were measured. The organic food label led to a higher 
activation than the regional label among 94% of the 
subjects; both labels led to an increase in activity compared 
to the same products without any labeling. The strong cola 
brands, Coca-Cola and Pepsi, led to an increase in activation 
while drinking and viewing the respective brand cues com-
pared to the weak brands, Topstar and Vita Cola.
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ad
s Dominant reactions were present only in response to one 

of the tested ads. Target group respondents reacted in such 
way to emotional part of the ad, as well as to its informa-
tional part (including product-benefit, product, and brand 
exposure scenes). No similar pattern was found for the 
remaining two ads. It yields a conclusion that frontal asym-
metry measure may be a diagnostic tool in examining the 
potential of advertisements to generate approach related 
tendencies. 
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by Sliwinska, Vitello and Devlin (2014) include concurrent auditory and somatosenso-
ry stimulation that may influence task performance, limited access to structures more 
than a few centimeters from the surface of the scalp, and the relatively large space of 
free parameters that need to be optimized in order for the experiment to work. 

Conclusions
The increasing popularity of using neuroscientific methods as a tool in new domains is 
due to the limited possibilities available in classical market research. Although under-
standing how customers think, feel, and respond to a company’s offerings has always 
been rather difficult (Hsu, 2017), consumer neuroscience helps obtain a more complete 
and objective understanding of consumer desires, which may consequently assist com-
panies to adjust their marketing strategies (Hubert, 2010). The field of neuromarketing 
should be considered a legitimate and important area for future research, despite the 
publics lack of knowledge on its practice by companies, physicians, and scientists. What 
is more, lack of validation of neuromarketing techniques in controlled academic stud-
ies has been a sore spot for years (Fisher, Chin, Klitzman, 2010) with neuromarketing 
companies bearing no special duty towards transparency. Since neuromarketing has 
socially and ethically relevant implications it is important to raise considerations 
for the responsible conduct of research and the public understanding of neuroscience. 
This is all the more important when descriptions of neuroscience research are accom-
panied by images of the brain — even though these images may have no actual impact 
on the objective validity of those findings (the colorful results appear as such only after 
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Participants responded more quickly when the location of 
the peripherally presented emotional scene was congruent 
with the direction of the central arrow that followed it. 
This behavioral bias was correlated with a similar congru-
ence effect in a left frontocentral MEG component at 135 
msec, which suggest that the prior spatial distribution of 
emotional salience, like physical salience, grabs attentional 
resources and modifies the performance in the center of 
the visual field.

TMS

Pi
tc

he
r e

t a
l. 

(2
01

2)

Fa
ce

 a
nd

 b
od

y 
vi

su
al

 
pe

rc
ep

tio
n

D
et

er
m

in
e 

w
he

n 
ca

te
go

ry
-s

el
ec

tiv
e 

vi
su

al
 c

or
te

x 
fir

st
 

co
nt

rib
ut

es
 to

 fa
ce

 
pe

rc
ep

tio
n

Category-selective cortical regions are critical for two 
functionally distinct stages of visual object recognition: an 
early, presumably preparatory stage that is not category se-
lective occurring almost immediately after stimulus onset, 
followed by a later stage of category-specific perceptual 
processing.

Note. own elaboration.
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extensive image processing and statistical analyses, and in the context of a specific ex-
perimental paradigm).
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Chapter 5

Measurement of Electrodermal Activity 
in Marketing Research

Sylwester Białowąs, Adrianna Szyszka

Abstract: The paper presents the method of measuring electrodermal activity 
(EDA), its essential elements, assumptions related to the concept, and its possi-
bilities in marketing research. The article also discusses examples of using EDA, 
together with other measurement methods. The aim of this chapter is also to 
present the methods of EDA measurement and to discuss the basic indicators 
and their interpretation.

Keywords: electrodermal activity, measurement, EDA, GSR, Galvanic Skin Re-
sponse, marketing research, psychophysiological methods, consumer behaviour

Introduction
The subject of consumer research is the best possible understanding of consumer be-
haviour in response to specific stimuli. The existing methods of measuring such reac-
tions, i.e. self-descriptive and behavioural methods, despite their undeniable advan-
tages, also have their limitations. For this reason, psychophysiological methods have 
been used in marketing research in order to thoroughly examine the mechanisms of 
the human mind, taking into account the role of psychological processes. An unques-
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tionable advantage of psychophysiological methods is the fact that they enable the 
examination of such reactions of an individual that are not subject to its volitional con-
trol. One of these methods is the measurement of electrodermal activity as changes 
in the electrical properties of the skin are an autonomous reaction of the human body 
to the action of external stimuli. For this reason, the EDA measurement is also used in 
marketing as it allows us to examine consumer reactions concerning advertisements, 
products or trade fair stands. The purpose of this chapter is to present the EDA meas-
urement and to determine its applicability in marketing research.

Electrodermal activity (EDA) – essence and a short history 
Electrodermal activity (EDA) is considered as all electrical reactions generated by the 
skin and registered on its surface (Sosnowski, 1993). The term was first introduced in 
1966 by Johnson and Lubin, but research in this field dates back to the 19th century 
(Boucsein, 2012). EDA is a  measure of psychophysiological activity, which is an indi-
cator of changes in the arousal of the sympathetic system. It is worth noting that it is 
the only psychophysiological parameter sensitive to changes in emotional states or 
cognitive activity, that is not affected by the activity of the parasympathetic system 
(Braithwaite, Watson, Jones, Rowe, 2013). Electrodermal activity is connected with the 
stimulation of the sympathetic system that operates during heightened alertness. This 
is accompanied by specific physiological reactions, such as sweat production, pupil en-
largement or a change in breathing rate (Bell et al., 2018).

The first studies on electrodermal activity date back to 1879 when Vigoroux ob-
served changes in the level of skin resistance while examining patients suffering from 
hysteria. The achievements of the French neurologist Charles Féré, who is considered 
a pioneer in galvanic skin reflex (GSR) research, were also particularly outstanding. In 
his research, Féré also focused on hysterical patients, noticing that a low current flow 
between two electrodes placed on the surface of the skin makes it possible to observe 
changes in resistance depending on the implied stimuli. Féré also pointed out that 
in the presence of an external stimulus, the skin becomes a better current conductor 
(Dawson, Schell, Filion, 2007; Neumann, Blanton, 1970). The physiologist Ivan Tarch-
anoff conducted his research on the electrical properties of the skin simultaneously, 
with a focus on the mechanisms behind the changes in skin conductance. Tarchanoff 
noticed that the electrodermal phenomena are determined by the activity of sweat 
glands and compared the reactions resulting from the current flow in places of differ-
ent density of these glands. Tarchanoff also proved that it is possible to study changes 
in the electrical potential of the skin using two electrodes placed on its surface, without 
using an external power source (Neumann, Blanton, 1970).

Electrodermal activity is also present in the literature under the concept of galvanic 
skin response (GSR) or galvanic skin reflex (GSR). This term implies that the skin works 
exclusively as a  galvanic cell, i.e. it generates an electric current through the chemi-
cal reaction resulting from the electrical contact of two different metals. However, the 
term is no longer used as it does not fully reflect the complexity of electrodermal skin 
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reactions (Boucsein, 2012). Using the concept of galvanic skin reflex may also indicate 
that the observed electrodermal phenomena are reflective and do not include psycho-
logically induced reactions (Handler, Nelson, Krapohli, Honts, 2010). Moreover, the am-
biguity of the concept of galvanic skin reaction results from the fact that this term was 
used not only to describe phase responses, but also the whole electrodermal activity, 
including, among others, tonic reactions (Boucsein, 2012).

Changes in the electrical properties of the skin result from the activity of eccrine 
sweat glands and the processes occurring in the outer layer of the skin (Jagielnicki, 
2010). Due to the fact that sweat is an electrolyte solution, the more pores are filled 
with sweat, the more skin conductance increases (Figner, Murphy, 2011). Thermoreg-
ulation is the main function of most eccrine sweat glands. However, it is believed that 
glands on the palmar and plantar surface are more sensitive to psychological stimuli 
than to thermal stimuli. In spite of the fact that eccrine glands are thought to be in-
volved in mental sweating, this kind of sweating is usually most apparent on the palm 
and foot surfaces due to the high density of sweat glands in these areas (Dawson et al., 
2007). From the point of view of marketing research, the focus is on the measurement 
of the electrical activity of the skin associated with the psychologically induced activity 
of sweat glands. While considering the importance of skin conductance as an indicator 
of emotional stimulation, it is particularly interesting that parts of the brain such as the 
amygdala, hippocampus and prefrontal cortex, which are responsible for higher men-
tal activity, are involved in the control of eccrine gland activity as well. It is worth noting 
that these are parts of the limbic system, which is particularly important in the regu-
lation of affective processes. Additionally, it has been observed that reflex skin con-
ductance responses caused by emotionally uncharacterized stimuli do not require the 
involvement of designated brain areas responsible for higher mental functions (Figner, 
Murphy, 2011; Naqvi, Bechara, 2006).

Measurement methods, tonic and phase activity
The research conducted by Féré and Tarchanoff allowed for the separation of two pri-
mary methods of measurement of electrodermal activity:

	● exosomatic method;
	● endosomatic method. 

The object of measurement in the exosomatic method is skin conductance or skin 
resistance. The measurement of electrodermal activity is performed by applying an ex-
ternal current source (Dawson et al., 2007; Handler et al., 2010). In the case of constant 
voltage, the electrical activity of the skin is recorded in units of skin conductance (SC). 
On the other hand, skin resistance (SR) can be studied if the current is maintained at 
a constant level (Boucsein, 2012). 

The endosomatic method, on the other hand, examines electrical potential of the 
skin without the use of an external source of current, i.e. solely based on the electrical 
activity of sweat glands. This measurement depends on determining the difference in 
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potentials between a selected measurement point and a reference point (i.e. between 
a place with higher and lower electrodermal activity) (Handler et al., 2010; Jagielnicki, 
2010). 

Concerning electrodermal activity, two basic elements can be distinguished: tonic 
and phase activity (Sosnowski, 1993). Tonic activity is an expression of changes occur-
ring in the general level of autonomous stimulation (Bazarnik, 2016) and refers to the 
characteristics of the background signal (i.e. general level, slow increase or slow de-
crease in time) (Braithwaite et al., 2013). In the case of the tonic level, there are only 
slight changes over several dozen seconds or several minutes. Moreover, there are sig-
nificant individual differences in this parameter, limiting the usefulness of tonic activ-
ity in marketing and other analyses (IMotions, 2017). From this point of view, much 
broader interpretative possibilities exist in the case of the second component of elec-
trodermal activity – phase activity. This term refers to any rapid reactions in the skin 
conductance, usually caused by external or internal stimuli (Sosnowski, 1993). It should 
be noted, however, that some phase electrodermal reactions occur without stimuli 
and are referred to as non-specific or spontaneous electrodermal reactions (Boucsein, 
2012). They can be observed in the body generally every 1–3 minutes. Unlike non-spe-
cific reactions, changes in skin conductance caused by specific stimuli occur within 1–5 
seconds after their occurrence (IMotions, 2017). 

The subject of measurement
Depending on the method of measurement and the component of electrodermal ac-
tivity, it is possible to measure a number of parameters. The exosomatic method is used 
to measure the skin conductance, the unit of which is siemens, and the skin resistance, 
which is expressed in ohms. Within the tonic activity, the subject of measurement is, 
therefore, the skin conductance level (SCL) and skin resistance level (SRL). Phase activ-
ity parameters measured in this way include the skin conductance response (SCR) and 
skin resistance response (SRR). The endosomatic method is used to measure the skin 
potential, which is expressed in microvolts. In terms of tonic activity, the skin potential 
level (SPL) is measured and in the case of phase activity – the skin potential response 
(SPR) (Boucsein, 2012; Handler et al., 2010; Shaffer, Combatalade, Peperi, Meehan, 2016; 
Sosnowski, 1993). 

The most popular way of measuring electrodermal activity is an exosomatic meth-
od. It may be divided into two types – with direct current (DC) and alternating current 
(AC) (which is rarely used). Measurement of EDA while using the direct current method 
may be performed using two techniques – direct voltage or direct current. The con-
stant current method allows for the measuring of skin resistance – if a constant current 
of low intensity is applied to two electrodes placed on the skin, it is possible to measure 
changes in voltage, which are directly proportional to changes in resistance. In the case 
of constant voltage technology, skin conductance is measured (Boucsein, 2012; Han-
dler et al., 2010). Direct current measurement using a DC voltage system is the most 
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widely used method for observing both phase and tonic electrical activity of the skin 
(Boucsein et al., 2012). 

EDA measurement indicators
For the purposes of marketing research, it is worth looking at the indicators to interpret 
and compare during the EDA measurement. Due to the fact that the most frequently 
tested property is skin conductance, the most popular parameters describing this char-
acteristic will be presented below. The basic parameter is the signal value, which gives 
information about the signal level at a given point. The recording of electrodermal ac-
tivity provides information about the mean and standard deviation of the skin conduct-
ance response (SCR) – these measures include converting raw SCR into a standardised 
Z-result (with a  normal distribution, a  mean of 0 and a  standard deviation of 1). The 
most commonly used measure of phase activity is amplitude, which is calculated as the 
difference between peak skin conductance response (SCR) and the low point before 
this peak (BIOPAC, 2017; Braithwaite et al., 2013; Naqvi, Bechara, 2006). In other words, 
it is a phase increase in skin conductance shortly after the onset of the stimulus (Daw-
son et al., 2007). With this technique, it is possible to measure the change in the skin 
conductance response to a stimulus over a specific time period (Naqvi, Bechara, 2006). 
The programs accompanying the measurement equipment provide the possibility to 
determine the maximum (max) and minimum (min) values, i.e. the highest or lowest 
amplitude of data samples between the endpoints of the selected area (BIOPAC, 2017). 
The interpretation of the results also may include the information on the frequency of 
the response, which refers to the number of single responses triggered by the stim-
ulus presentation or to non-specific reactions in a given period of time not triggered 
by stimulus (NS-SCR) (Braithwaite et al., 2013). The basic parameters of electrodermal 
changes include latency, i.e. the period from the moment the stimulus is triggered to 
the moment the reaction occurs. The rise time is the interval between the beginning of 
the skin conductance response (SCR) and its peak. A commonly used measure is also 
the half recovery time, which means the time between the occurrence of the SCR peak 
and the point at which 50% of the SCR amplitude occurs, i.e. the time when the signal 
decreases by 50% (Dawson et al., 2007; Figner, Murphy, 2011). When a stimulus occurs 
several times during measurement, and the mean skin conductance response (SCR) can 
be calculated, it is also possible to determine the mean amplitude or magnitude of the 
skin conductance response. Magnitude is defined as the mean value calculated for all 
observed stimuli, including those with a zero measurement value (i.e. including cases 
where no response occurred), while amplitude refers to the mean value calculated only 
for those with a  measurable, i.e. non-zero response (Dawson et al., 2007; Sosnowski, 
1993). A less frequently used parameter is the delta, which indicates the difference be-
tween the amplitude values at the endpoints of a selected area. If the cycles are defined 
(this can be done using “Find cycle” software functions), it allows the observing of the 
difference between the values if the onset and skin conductance response are defined 
as an initial and final event. In this case, it is the equivalent of the amplitude value in the 
analysis panel of a specific event (BIOPAC, 2017; Braithwaite et al., 2013). 
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Principles of conducting research on electrodermal activity
Electrodermal activity measurement is carried out with the use of special electrodes, 
electrode gels and recording devices. Most researchers record EDA by placing elec-
trodes on the surface of the fingers or hands. It is particularly recommended to place 
the electrodes at the middle phalanges of the index and middle finger. This is due to 
the fact that these are areas of high electrodermal activity where the electrodes can 
be easily attached and which, at the same time, are not susceptible to interference by 
motion. Another recommended location is the palm at the wrist and the middle of the 
foot (Boucsein, 2012; Handler et al., 2010). Electrodes made of metal are most often 
used to perform the test while those made of other materials (e.g. carbon electrodes) 
are used less often. Usually, the measurement is performed with silver electrodes or 
silver electrodes covered with silver chloride, i.e. electrodes made of metal in contact 
with the solution of its own ions. In a  DC system, it is particularly important to use 
the same metal for both electrodes – otherwise, the potential difference generated 
by different metals will polarise the electrodes. It is recommended that the contact 
surface of the electrodes with the skin should be one cm² (Fowles et al., 1981). There 
should also be a conductive gel between the electrodes and the skin as it is important 
to use a substance that preserves the electrical properties of the system. Since current 
flows through the skin when measuring electrodermal activity and the conductive gel 
interacts with the tissue on which it is placed, it is recommended to use a product with 
a similar salinity level to the skin (Dawson et al., 2007; Fowles et al., 1981). EDA is meas-
ured basically using an electrode gel containing chloride salt, with sodium chloride 
(NaCl) being the most commonly used (Boucsein et al., 2012).

The proper use of psychophysiological methods – including measurement of elec-
trodermal activity – requires the application of several fundamental principles. Improp-
er test procedure carries the risk of excessive simplification and may lead to erroneous 
conclusions. When analysing the electrical activity of the skin in response to the stimu-
lus exposure, it is important to remember about additional sources of information nec-
essary for its interpretation. It is crucial to understand the context in which the stimulus 
is applied, to know the psychophysiological properties of the body and to identify oth-
er events that may influence the observed processes (Stewart, Furse, 1982). When de-
signing a study of electrodermal activity, one should bear in mind the risk of artefacts 
i.e. changes in the recorded signal that does not originate from its source, but are the 
result of the recording procedure or physiological reactions not related to the electrical 
properties of the skin. One of the most frequent sources of interference in the meas-
urement of electrodermal activity is motion – this applies not only to the areas where 
the electrodes are placed but also to muscle work in areas not adjacent to the appa-
ratus, e.g. as a result of violent gestures (Boucsein, 2012; Boucsein et al., 2012). Further 
sources of artefacts include ambient noise, speech and physiological reactions such as 
coughing, sneezing or irregular and deep breathing (Boucsein et al., 2012). When meas-
uring the electrodermal activity, care must be taken to ensure that the skin is properly 
prepared. Even washing hands with soap before the procedure may cause swelling of 
the skin and reduce its conductance (Lajante, Droulers, Dondaine, Amarantini, 2012). 
The result can be unreliable if the electrodes break away from the skin, if they are too 
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loosely attached or if there are problems with the cable connections. Avoid additional 
wrapping of the electrodes placed on the skin – this can put pressure on the skin and 
cause additional stimulus. Artefacts also occur when a test is performed in a magnetic 
field or outside a  laboratory. Disturbances in measurement may also result from the 
placement of the test equipment on the dominant hand – the skin of the dominant 
hand is more often physically burdened, and its stratum corneum is usually thicker, 
which may affect the precision of measurement (Boucsein, 2012; Boucsein et al., 2012). 
When performing an electrodermal activity test, it should be remembered that the re-
sult may also depend on factors such as room temperature and humidity, daily rhythm 
and time of day, caffeine, medication or nicotine intake, as well as a previous exercise 
by the participant (Bell et al., 2018). 

When making the analysis, it is worth considering that the source of variability 
of the obtained EDA results can also be demographic factors such as age, gender or 
culture (Boucsein et al., 2012). For example, when it comes to age-related differences, 
a significant negative relationship between age and skin conductance was observed 
in the studies of Barontini, Lázzari, Levin, Armando, Basso (1997). The level of skin con-
ductance for older people is lower than for young adults. The study of Zelinski, Walsh, 
Thompson (1978) showed a lower phase activity in older people – comparison of mean 
skin conductance reactions (SCR) during the memory test resolution indicated that the 
level of this indicator was higher in young people.

Conducting electrodermal activity testing requires control of factors that may be 
potential sources of deviation in recording the results. When it comes to environmental 
conditions, among others, proper ambient temperature should be provided. It is rec-
ommended that the room where the test is performed should have a temperature of 
22–24°C. However, this range is not appropriate for all conditions – it is recommended 
to adjust the temperature to the season of the year and the type of activity the partic-
ipant performs during the study). Keeping the balance between too high (excessive 
sweating) and too cold (insufficient sweating) temperature is necessary. It is worth re-
membering that the EDA measurement is most often carried out in the laboratory, with 
participants most often being passive – higher temperatures are then recommended 
(Boucsein, 2012; Braithwaite et al., 2013).

Use of measuring electrodermal activity in marketing research 
The specific electrical properties of the skin are the subject of analyses due to its dy-
namic changes and their relationship with psychological processes associated with 
sympathetic stimulation. Thus, measuring the electrical activity of the skin can provide 
information on the emotional aspects of decisions or assessments made (Figner, Mur-
phy, 2011). EDA can be used as a measure of hidden emotional reactions, appearing 
without the participation of consciousness or going beyond cognitive control, in a situ-
ation of danger, anticipation, news or confrontation with a distinctive stimulus (Braith-
waite et al., 2013). EDA finds application as an indicator of processes such as attention, 
habituation, arousal and cognitive effort, which is used in research in many disciplines 
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(Figner, Murphy, 2011). Studies on the electrical activity of the skin are used, among 
others in research in the field of psychopathology, personality disorders, conditioning 
or neuropsychology, as well as in marketing (Braithwaite et al., 2013).

What is particularly worth emphasising is that in recent years, there has been a no-
ticeable increase in the number of publications on electrodermal activity (Figure 1). 
The number of searches for the phrase “electrodermal activity” in the EBSCO database 
indicates that the term appeared in 2020 publications from 1963 to 2018. Almost 35% 
of these sources (i.e. 705 publications) come from the last five years. An upward trend 
is observable when it comes to the number of search results for the concept of electro-
dermal activity in the last 25 years – this indicates that there are more and more publi-
cations about this method or research using it. EDA measurement is also a tool used in 
marketing research as EBSCO provides information on 18 such publications (the search 
criteria were the phrases “electrodermal activity” and “marketing”). It is worth noting 
that as many as 13 sources were created in the last five years. Considering that electro-
dermal activity has been present in literature for a long time under the term galvanic 
skin response, it is also worth looking at the number of searches for this phrase. This 
phrase appears in 10,741 publications, and the first sources come from 1945. Over 30% 
of searches (i.e. 3531) relate to works created in the last decade (Figure 2, note: the 
chart has a different scale than Figure 1) – this is more than half more than a decade 
earlier. The measurement of galvanic skin response has also been used in marketing 
research – since 1970 the term appears in 43 sources, of which over 80% have appeared 
in the last ten years (information applies to the simultaneous search for “galvanic skin 
response” and “marketing”).
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Figure 1. The number of searches for the phrase electrodermal activity in the EBSCO database
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The increase in the popularity of psychophysiological methods in marketing re-
search was due to the limitations of the methods used to measure consumer reactions, 
i.e. self-report measures for assessing intentions, attitudes or emotions, and behav-
ioural measures including actual buying behaviour, amount of money spent or time 
spent (Stewart, Furse, 1982; Wang, Minor, 2008; Wiles, Cornwell, 1991). In self-descrip-
tion techniques, there is a risk of providing socially acceptable answers (Wang, Minor, 
2008). On the other hand, in the case of behavioural methods, it is difficult to determine 
the process that occurs between stimulus exposure and subsequent behaviour (Wiles, 
Cornwell, 1991). The premise for using psychophysiological techniques in marketing 
research is the ability to measure the objective and sensitive response of an individual 
to a stimulus that does not yield to conscious control. Thanks to this method, the sub-
jects are not able to “mask” their real feelings (Stewart, Furse, 1982). Therefore, psycho-
physiological methods – including the measurement of electrodermal activity – have 
found their application in marketing research due to the need for a  broader under-
standing of the mechanisms of the human mind. A particularly important area in this 
context measures the consumer response to external stimuli (Wang, Minor, 2008).

In marketing research, EDA was widely used as a measure of stimulation. A study 
by Groeppel-Klein and Baun (2001) investigated how different environmental settings 
in the stores affect consumer arousal and emotions when shopping. The study was 
carried out in fruit and vegetable stores, one of which was designed in accordance with 
the principles of environmental psychology, taking into account the special exposure 
of products. In the analysis of phase electrodermal activity, the sum of amplitudes was 
compared during a  store visit, average amplitude per minute, skin conductance re-
sponse frequency and duration of stay in a given store. Significant differences were ob-
served in all parameters except average amplitude per minute. In the store with special 
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product display, customers stayed for a  long time, and a higher level of arousal was 
observed. 

In a study by Lajante et al. (2012) physiological arousal was measured as an indicator 
of emotional activation triggered by seven different television commercials (Coca-Cola, 
McDonald’s, Spä, Bose, Pantoloc, Nikon, and Philadelphia). The authors of the study 
focused on how to most accurately examine the skin’s conductance in the context of 
research on consumer behaviour. The following methods were distinguished: compar-
ison of the overall level of skin conductance under various experimental conditions, 
comparison of mean changes of ​​skin conductance before and after stimulus exposure 
and the sum of SCR amplitudes (which is considered one of the most popular indices). 
As an alternative, an integrated skin conductance response (ISCR) which reflects cu-
mulative phase activity over a specific time period (e.g., from start to end of stimulus 
exposure) was found. The index correlates directly with the activation level of the sweat 
glands and allows the integration of both the spatial and temporal dimensions of SCR. 
For many authors, it is considered the most precise way to determine the phase activity 
associated with stimulus exposure.

In turn, the study by Gakhal and Senior (2008) concerned differences in the re-
sponse of psychophysiological activity after the exposure of advertisements depicting 
celebrities or non-celebrities who were attractive or average-looking. It turned out that 
popularity – not attractiveness – is the factor that triggers a  stronger electrodermal 
response. The study compared measurements based on the placement of electrodes 
on the right and left hands – but no significant differences in the levels of individual 
parameters were observed. The analysis was based on comparisons of the magnitude 
of EDA changes (expressed as a percentage) in relation to the highest amplitude esti-
mated for each test condition.

In a  study by Ohme, Reykowska, Wiener and Choromanska (2009), skin conduct-
ance was measured to determine the level of arousal resulting from the emission of 
two TV commercials of a  skin care product that differed only in the presence of the 
gesture made by the model. The average skin conductance response between 21.5 and 
24.5 seconds of the advertisement was recorded, i.e. when the gesture appeared in one 
version of the commercial. However, no significant difference in the level of stimulation 
was observed (only an outline of the trend). The study also used other neurophysiolog-
ical methods (such as EEG), so it was possible to determine not only the level of arousal 
but also its direction. Other studies using the measurement of EDA to determine emo-
tional arousal as a result of watching ads include Li, Walters, Packer, and Scott (2018) 
and Bolls, Muehling, and Yoon (2003), that examined the commercials in the tourism 
industry.

One of the first studies on the effectiveness of commercials using skin resistance 
measurement was conducted by Kohan (1968) who measured galvanic skin response 
and mean galvanic skin response in 10-second intervals. By comparing the GSR records 
with the analysis of experimental ads, it was observed that greater advertising inter-
est is accompanied by higher peaks in skin resistance. The amplitudes and the exact 
moments of resistance increases varied between subjects, which may be due to the 
difference in skin resistance among individuals.
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In a study conducted by Belch, Holgerson, Belch, and Koppman (1982), the physio-
logical response of viewers to advertising was verified using sexually-oriented content. 
For this purpose, the galvanic skin response was examined and the results indicated 
that nudity and suggestibility of advertisements are associated with an increase in 
arousal among the subjects. A similar issue was verified by Kilbourne, Painton and Rid-
ley (1985) in a study focusing on the effectiveness of sexual embedding in advertising. 
For this purpose, a galvanic skin response was measured – skin resistance was calculat-
ed based on the amplitudes of the reactions at intervals of 5 seconds. It was observed 
that a higher level of arousal appeared in response to advertisements containing sex-
ual embeds. 

Advertisements were also the subject of a study conducted by AAker, Stayman and 
Hagerty (1986) in which the relationship between the sense of warmth induced by 
advertising and physiological stimulation was measured. To this end, the level of skin 
resistance was verified for warrmth-sensitive ads with respect to humorous, irritating 
or informative ads. It turned out that warmth is associated with the occurrence of phys-
iological arousal in recipients.

Electrodermal activity is used not only in studies regarding the physiological re-
actions in response to a  specific stimulus but also in relation to consumer purchase 
decisions. Groeppel-Klein (2005) measured the electrodermal response (EDR) as the 
indicator of customer arousal at the point-of-sale (POS). The study assumed that the 
atmosphere of the store should attract customers and thus – induce phase electroder-
mal activity. Research has shown that arousal has proved to be a significant variable 
explaining consumers’ shopping behaviour. It turned out that a  store with a  special 
design and display of goods caused a higher level of arousal compared to a store with 
a typical exposition – more purchases have been made in it as well. In addition, the 
level of arousal was higher for people who decided to buy. The conclusions were made 
on the basis of such EDA parameters as the sum of amplitudes and the frequency of 
responses (Groeppel-Klein, 2005). The use of EDA in relation to customers’ choices also 
appeared in the study of Somervuori and Ravaja (2013), who analysed emotional pro-
cesses and purchase decisions made in the context of changes in prices of the products 
of various brands. It was assumed that a higher level of electrodermal activity (and thus 
– increased arousal) while viewing the product image would allow concluding about 
its purchase. However, this hypothesis has not been confirmed as emotional arousal 
turned out not to have a significant impact on the purchase decision (Somervuori, Rav-
aja, 2013). Purchase decisions were also investigated in the Guerreiro, Rita and Trigue-
iros (2015) study, which aimed to explain how cognitive and emotional responses can 
influence the decision to purchase cause-related products of two categories – utilitar-
ian and hedonistic. To this end, EDA was measured – the average skin conductance 
response and mean skin conductance response time was estimated. It turned out that 
a  higher level of skin conductance or reduced time to reach the maximum level of 
arousal is associated with a greater likelihood of choosing a socially responsible prod-
uct. Attention and emotional arousal are therefore autonomous reactions that affect 
the marketing effectiveness of this type of products (Guerreiro, Rita, Trigueiros, 2015).
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The measurement of electrodermal activity in marketing research was also used to 
determine the physiological and verbal responses of consumers in relation to product 
packaging – these reactions were treated as indicators that allow predicting product 
selection. In the Vila-López and Küster-Boluda (2018) study, the electrical reactions 
generated by the skin were examined for six packaging designs of different colours 
and containing different information. During the analysis, EDA parameters such as the 
average EDA value, minimum and maximum values ​​in specific time intervals and the 
peak (maximum) value were used to create the stimulation index. The study found that 
packaging of different colours (blue, red and black) and with different messages (sim-
ple or reinforced) lead to different physiological and cognitive responses that can ulti-
mately influence the consumer’s decision to try the product. Compared to self-report 
measures, it turned out that physiological responses are better indicators of anticipated 
consumer behaviour when choosing packaging (Vila-López and Küster-Boluda, 2018).

The electrodermal activity has also been used in examining consumer preferences 
for products. In a study by Walla, Brenner and Koller (2011), the attitude towards liked 
and disliked brand names was checked using skin conductance and other measures (in-
cluding heart rate). For the purposes of analysing emotional aspects of brand attitudes, 
the average values ​​of skin conductance were compared when reading their names. It 
turned out that the value of skin conductance associated with visual presentations of 
names of liked brands is significantly lower than that of disliked brands (Walla, Bren-
ner, Koller, 2011). Different results were obtained in the Ohira and Hirao (2015) study 
which examined the skin conductance response (SCR) as a psychophysiological indica-
tor to assess the affective aspects of consumer preferences for cosmetic products. The 
study procedure consisted of presenting images and descriptions of the combinations 
of two cosmetic products while recording skin conductance responses (SCRs), which 
were then evaluated by study participants. For the purpose of analysis, comparisons 
of mean and amplitudes of skin conductance reactions were made. The results of the 
analysis indicated that the average SCR amplitude elicited by preferred products was 
significantly higher than that elicited by non-preferred items. It is worth emphasising 
that one year later, the study was repeated with the same participants – their product 
preferences and corresponding SCR patterns remained stable. This means that the skin 
conductance response can be an indicator of consumer preferences in the long run 
(Ohira and Hirao, 2015).

Electrodermal activity was also used in the Hurley, Hutcherson, Tonkin, Dailey and 
Rice (2015) study on customer preferences for packaging. Electrodermal activity as 
a measure of emotional arousal was planned to be expressed in the form of an EDA 
arousal ratio constructed on the basis of minimum and maximum EDA value and the 
peak value (due to the low number of peak values, the mean normalised EDA value was 
used). The aim of the study was to check the relationship between the level of electro-
dermal activity and the data obtained from the eye-tracker. The study was conducted 
in a place reminiscent of a real retail environment – it proved difficult to engage the 
consumer in a natural way in experiencing emotional stimuli in such an environment. 
The results of the study conducted using eye-tracking technique turned out to be sta-
tistically insignificant. Also, EDA has not proved to be an important tool for measuring 
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arousal with regard to packaging in a  purchasing environment (Hurley, Hutcherson, 
Tonkin, Dailey, Rice, 2015).

There have also been studies using the measurement of electrodermal activity in 
relation to the e-commerce market. Teubner, Adam and Riordan (2015) reviewed the 
affective processes and bidding behaviour of people participating in electronic auc-
tions – due to the growing importance of computerized agents in this type of auctions 
and their impact on bidder decision-making. A laboratory experiment was carried out 
in which participants bid against other people and against computer opponents. The 
analysis used skin conductance response (SCR) measurement and compared the aver-
age SCR amplitude. It was observed that the level of intensity of immediate emotions 
of participants in response to events such as submitting a bid, winning or losing an 
auction, and the general level of arousal of bidders during the auction was mitigated in 
the case of a bid against computerized agents (Teubner, Adam, Riordan, 2015).

Attention measurement is another application of electrodermal activity in market-
ing research. For example, in the study of Bolls, Muehling and Yoon (2003), the impact 
of the advertising pacing on the voluntary and automatic attention of viewers was 
measured. Emotional stimulation measured by the skin conductance response was 
treated as one of the indicators of attention. It turned out that fast-paced ads caused 
significantly more skin conductance reactions than slow-paced ads. Thus, they can po-
tentially increase the involuntary attention of TV viewers (Bolls, Muehling, Yoon, 2003).

To sum up, one should point to the spectrum of research using the measurement of 
electrodermal activity in marketing. Researchers used this tool to measure consumer 
emotional arousal, attention and affective responses associated with various stimuli 
(including warmth or anxiety) (Wang, Minor, 2008). Recording of the electrical activity 
of the skin was used to measure the effectiveness of advertisements, consumer prefer-
ences towards products or their purchase decisions.

Combining measurement of electrodermal activity with other 
methods
The measurement of electrodermal activity raises the potential to use it in marketing 
research along with other methods. In this regard, we can distinguish, among others 
eye-tracking, electroencephalography, facial electromyography, heart rate measure-
ment, as well as self-description methods.

One of the first studies on the combined use of eye-tracking and measurement 
of electrodermal activity was conducted by Kahneman, Tursky, Shapiro and Crider 
(1969). Based on the measurement of heart rate, skin resistance and pupil size (using 
an eye-tracker), a similar pattern of autonomic responses was observed when solving 
tasks for all parameters – an increase in the collection and processing of information 
and their decrease in the reporting phase (Kahneman, Tursky, Shapiro, Crider, 1969). 
The issue of pupil size and electrodermal activity in marketing research appeared in 
the study of Rosa, Oliveira, Alghazzawi, Fardoun and Gamito (2017), in which a similar 
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pattern of pupil reaction and skin conductance in response to exposed stimuli was ob-
served. For this research, the authors set out to discover whether there is a correlation 
between peak pupil diameter and skin conductance response (SCR) amplitude. The re-
sults indicated a relationship between these variables (Rosa, Oliveira, Alghazzawi, Far-
doun and Gamito, 2017). In marketing research, eye-tracking is also used to measure 
eye fixation time at a  specific point. This application of eye-tracking along with the 
measurement of electrodermal activity appeared, among others, in the study of Guer-
reiro, Rita and Trigueiros (2015) and Hurley, Hutcherson, Tonkin, Dailey and Rice (2015). 
The combined use of tracking eye movement and EDA can lead to a better percep-
tion of the role of pleasure, arousal and attention in predicting consumer behaviour 
(Guerreiro et al., 2015). The technique of tracking eye movements also allows assigning 
individual electrodermal reactions (including peak values) to specific objects on which 
the eyesight of the examined person is focused. Eye-tracking was used in such a way in 
the study of Colomer, Naranjo, Guixeres and Ausín (2014), where brain activity during 
commercial ad observation was analysed. Although skin conductance reactions were 
correlated with the level of brain activity, eye-tracking was used to depict the places 
where the eyes were directed by subjects during the moments where the peak values ​​
of these reactions occurred (Colomer, Naranjo, Guixeres, Ausín, 2014).

Neurophysiological methods used in marketing research along with electrodermal 
activity include measuring brain bioelectrical activity by means of electroencephalog-
raphy (EEG). In marketing research, EEG is often applied to advertisements as it ena-
bles a precise description of the emotional response while viewing and identification 
of scenes generating the strongest emotional involvement, as well as describing the 
reaction to particular images, sounds, words or effects. By combining the EEG meas-
urement with the analysis of the galvanic skin reaction it is possible to determine the 
nature of the energisation in response to a specific stimulation, i.e. to indicate whether 
the observed stimulation is positive (aspiration) or negative (avoidance) (Rafał Ohme, 
Pleszczyńska, Osiecki, Reykowska, Szczurko, 2010). The measurement of skin conduct-
ance in marketing research together with EEG was used in the Ohme, Reykowska, 
Wiener and Choromanska study (2009), where not only the level of stimulation while 
watching ads but also its direction was determined (Ohme et al., 2009). Other studies 
using both tools include Colomer, Naranjo, Guixeres and Ausín (2014).

The technique used in marketing research with the EDA is electromyography (EMG). 
This method records the electrical activity of the facial muscles as the movements of 
these muscles are part of the emotional response to exposure to the stimulus. They are 
spontaneously evoked and vary according to the type of stimulus and are consistent 
with the autonomous responses of the body (Dimberg, 1990). Also, in marketing stud-
ies, EMG is used as an indicator of emotional reactions (Wąsikowska, 2013). The meas-
ure was used together with the measurement of electrodermal activity in the following 
studies: Li, Walters, Packer and Scott (2018), Ohme, Reykowska, Wiener and Choroman-
ska (2009), Somervuori and Ravaja (2013) and Wall, Brenner and Koller (2011).

Research has also been conducted using heart rate and EDA measurement. It is 
believed that the measurement of skin conductance more often reflects the level of 
arousal, while changes in heart rate include aspects related to the value of emotions 
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(Walla et al., 2011). In the Walla, Brenner and Koller study (2011) it was assumed that 
heart rate reflects the physiological response to popular and disliked brands. Bolls, 
Muehling and Yoon study (2003), on the other hand, treated heart rate as the measure 
of voluntary attention, while skin conductance was treated as an indicator of involun-
tary attention (Bolls et al., 2003). 

The measurement of electrodermal activity as an expression of emotional arous-
al in response to external stimuli is often supplemented by self-descriptive measures. 
These measures include package evaluation scales (Vila-López, Küster-Boluda, 2018), 
advertising evaluation scales (Belsch, 1982; Kilbourne, Painton, Ridley, 1985;) and sub-
jective measures of affective state (Rosa, Oliveira, Alghazzawi, Fardoun, Gamito, 2017). 
Verbal scales were also used in the Groeppel-Klein study (2005). Along with the meas-
urement of electro-verbal activity, non-verbal scales are also used, such as the Manikin 
Self-Assessment Scale (SAM), which measures the pleasure and arousal during the de-
cision-making process (Guerreiro, Rita, Trigueiros, 2015), while watching advertisement 
(Li, Walters, Packer, Scott, 2018) or during product package evaluation (Hurley, Hutch-
erson, Tonkin, Dailey, Rice, 2015). A non-verbal scale used in marketing research along 
with the registration of electrodermal activity is also the Warmth Monitor scale, which 
is a tool for measuring the sense of warmth induced by advertising (AAker, Stayman, 
Hagerty, 1986). 

In marketing research, psychophysiological methods are widely used and com-
bined as emotional reactions, thoughts and actions of participants are measured by 
the electrodermal activity, the activity of the eyes, facial muscles, the heart or the brain. 
Supplementing these techniques with self-descriptive measures allows for a  holistic 
examination of the analysed problem. The studies presented above may, therefore, be 
an inspiration for combining various techniques with the measurement of electroder-
mal activity.

Conclusions
The paper presents the method of measurement of electrodermal activity, its use and 
popularity in scientific literature. Basic indices and their interpretation are discussed, 
and examples of the possibilities of using the method in marketing research are pre-
sented. The article also discusses the possibilities and examples of combining EDA with 
other methods of measurement. Measurement of electrodermal activity is a  tool for 
understanding the mechanisms underlying consumer behaviour. It allows us to learn 
about involuntary, unconscious reactions of consumers to products or advertisements. 
EDA – due to its connection with psychological processes – may be an indicator of 
arousal, attention or cognitive effort, as well as hidden emotional reactions that the 
respondents may want to mask. In marketing, EDA recordings are used to measure the 
effectiveness of advertising, preferences to packaging design and decision-making 
processes related to purchase behaviours.
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Chapter 6

Eye-tracking in Marketing Research
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Abstract: Understanding the cognitive processes of consumers, such as attention 
or perception, can help orient marketing activities in such a way that the informa-
tion provided to recipients is delivered in the most effective way possible. Neu-
romarketing methods – in contrast to conventional methods – enable scientists 
to measure the subconscious reactions in response to stimuli, thereby giving in-
sight into decision-making processes, consumer preferences or motivations. One 
of the most commonly used methods of this type is eye-tracking. In recent years, 
there has been a noticeable increase in the popularity of using this technique as 
it provides valuable information regarding the visual processing of stimuli. The 
purpose of this publication is to present the possibilities of using eye-tracking in 
marketing research, including identifying the main research areas and insights 
from previous research. In the beginning, necessary information about the meth-
od will be presented, providing context for further considerations, such as eye 
movement characteristics and fundamental measurement indicators. Then a re-
view of the studies conducted using eye-tracking will be carried out. A  broad 
spectrum of the use of eye-tracking provides the opportunity for future studies 
to combine this method with other neuromarketing techniques (including the 
electroencephalography or magnetic resonance imaging).
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Eye-tracking – what is it?
Eye-tracking is a set of research techniques and methods intended for measuring, ana-
lyzing and interpreting data on the position and movement of eyeballs (Rojna, 2003). 
Thanks to this method, it is possible to check where the subject’s eyesight falls at a giv-
en moment, how long the eyesight focuses on a specific point and what path it fol-
lows (Schall, Bergstrom, 2014). In addition to observing eye movement, the technique 
also allows measuring its characteristics, including pupil size (Bojko, 2013). The need to 
track eye movements arose as a result of the desire to learn about the relationship be-
tween the brain and visual system (Schall, Bergstrom, 2014). One of the first studies in 
this area dates back to the 19th century, when Louis E. Javal registered eye movements 
using an apparatus placed on the patient’s eye surface (Wawer, Pakuła, 2012). Track-
ing eye movements is used in various fields of science, among others in psychology, 
medicine or ergonomics (Wąsikowska, 2016). This technique has also been applied to 
marketing research.

As part of the visual activity, two types of eye movement can be distinguished – fix-
ations and saccades. Fixations are relative pauses in the movement of the eye during 
which the retina stabilizes at a specific point in the visual field. Saccades, in turn, are 
quick eye movements occurring between fixations that rely on sight moving from place 
to place. In other words, these eye movements are responsible for the rapid transfer of 
the line of sight to those points of the visual environment in which the information 
needed for the current cognitive task is available (Garczarek-Bąk, Disterheft, 2018; Ober, 
Dylak, Gryncewicz, Przedpelska-Ober, 2009; Schall, Bergstrom, 2014). The fixations are 
from 150 ms to 600 ms long and constitute 90% of the looking time as they include the 
smallest eye movements, such as tremor, drift or microsaccades. Saccades last from 10 
ms to 100 ms and are seen as a manifestation of the desire for voluntary changes of 
attention. From research on visual attention, a relevant category of movements are also 
smooth pursuits, which enable to track moving objects. In the context of the analysis 
of eyeball movement, it is, therefore, crucial to isolate fixations, saccades and smooth 
pursuits as they are an expression of voluntary visual attention (Duchowski, 2007). 

The eye-tracking method based on tracking the motion of eyeballs allows for de-
tailed follow-up of the subject’s vision path, and in fact – the path of the attention. 
Thanks to this, it is possible to isolate the focus areas of the participant’s vision, which 
gives an image of the content that the subject considers interesting or that has attract-
ed the attention. Such information is a starting point for reflection on how a person 
perceived the viewed material (Duchowski, 2007). Researchers have always been inter-
ested in brain function in response to stimuli exposure, and thanks to eye-tracking, it 
is possible to understand how a human visual system works, as well as how the mind 
processes visual stimuli (Schall, Bergstrom, 2014). The studies conducted so far indicate 
a link between visual attention and eye movement. There are hypotheses according to 
which the same neural circuits mediate both attention and eye movements – changes 
in attention depend on the activation of brain structures that are closely involved in 
moving the eyes. In the study of Hoffman and Subramaniam (1995), it was proved that 
it is impossible to direct attention to one place and simultaneously perform a saccade 
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in another place. This, in turn, may mean that focusing attention can be an essential ele-
ment in the preparation or execution of saccades. One explanation for the relationship 
between sight and recognition is that eye movements require the involvement of the 
attention system to choose which stimuli in the visual field are to take control of the 
oculomotor system.

The measurements of eye movement
An eye-tracker is a tool that enables to get an accurate representation and understand-
ing of the eye motion. Most modern eye-trackers follow the position and movements 
of the eye using the corneal reflection method. The technique is based on the use of 
light sources (infrared) directed into the eye, followed by a  reflection of the camera 
with high resolution. The image captured by the camera is used to identify the source 
of light reflection on the cornea, which allows determining the location of the subject’s 
sight (Garczarek-Bąk, 2017; Schall, Bergstrom, 2014). In the analysis of the visual activity 
while using the eye-tracker, three main attributes can be distinguished, i.e. the location, 
duration and movement. The basic measure of location is the fixation, which reflects 
the position of the eyes captured in a given time. When interpreting this parameter, 
it should be remembered that the mere fact of recording the fixation does not mean 
that the subject actually saw or cognitively processed the recorded image (Schall, Berg-
strom, 2014). Fixation measurement indicators include the number and distribution 
of fixations, which may be a  reflection of the subject’s engagement with the object. 
Another parameter is the total fixation time in a given area and the fixation time per 
unit area of the visual element being viewed (Bylinskii, Borkin, 2015). Measurement of 
visual activity using an eye tracker also enables to estimate the first fixation duration as 
well as the time to first fixation, which helps determine how much time it takes the user 
to notice a particular element. Additionally, the average fixation duration can be ob-
tained by dividing the total time by the number of fixation. It is also possible to identify 
revisits defining all cases in which the eyesight again returns to the area in which the 
fixation had previously occurred (Garczarek-Bąk, Disterheft, 2018; Tullis, Albert, 2008). 
The analysis can be augmented with such parameters as the diversity of fixations (the 
number of unique points for which the fixation occurred) and inter‑element fixations, 
which represents the number of cases in which fixation are attributable to different sets 
of elements (Bylinskii, Borkin, 2015). Using the eye-tracking apparatus, you can also ex-
tract parameters that take into account other types of eye movements, including dwell 
time – the total time of all fixations and saccades (Garczarek-Bąk, Disterheft, 2018). 

As for the indicators related to saccades – they are particularly related to the se-
quence of searching different areas of interest by the observer. Since – unlike fixations 
– visual information is not processed during saccades, the measurement indicators 
associated with this type of eye movement are not crucial for examining visual atten-
tion. However, it is possible to obtain such indicators as the number of saccades or the 
saccade duration. Besides, it should also be noted that there are indicators affecting 
both fixation and saccades measurement as any combination of these movements is 
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called a scanpath. Frequently used measurement parameters based on the scanpath 
include scanpath length, spatial density, transition matrix, scanpath regularity and 
scanpath direction, which indicates the searching strategies of the participants (Borys, 
Plechawska-Wójcik, 2017). Information obtained during the test, therefore, can be pres-
ent in the form of scanning path, reflecting the order of directing sight for each space. 
At the same time, it helps identify areas of withdrawing the attention from the essential 
content of the message during the testing procedure. Specific points that the subject 
looks at are represented in the form of circles, together with numbers indicating the 
order of observation and lines demonstrating the movement of sight from place to 
place. The data can also be visualized as a heat map, which allows to identify areas that 
received the most attention and those that have been overlooked by the participants. 
Places of longer concentration are marked with warm colours, while areas of shorter 
focus – using cool colours. On the other hand, the elements that the subject did not 
look at are not marked in any colour. The heat map can also be presented in an inverted 
form, showing the places of the presented content to which the subject directed the 
eyesight. Another way to present the results of measuring eye movements are areas of 
interest, which contain information about the extent to which a given picture attracted 
the attention of the subject. This information is presented in the form of a  number, 
which allows for calculating the statistics (Garczarek-Bak, 2016; Wąsikowska, 2016). 

The use of eye-tracking in marketing research
One of the reasons for using the eye-tracking in marketing research is the intention 
to understand the actions of consumers. The goal of marketing activities is to provide 
consumers with product information in an efficient enough way to increase aware-
ness among potential buyers and to identify the needs that can be met through it. 
Consequently, awareness of product availability increases the likelihood of buying it. 
Eye-tracking can provide insight into at least one aspect of the internal model of the 
consumer attention: how the consumer distracts visual attention to various forms of 
advertising (Duchowski, 2007). Visual attention is essential in examining the consumer 
behavior and understanding its role in the decision-making process can provide val-
uable knowledge that enables to effectively design marketing activities using visual 
messages (Jerzyk, 2017). 

Having looked at the results for queries such as “eye tracking” or “eye tracker” or “eye 
movement measurements” in the EBSCO database, an increase in the popularity of this 
method in the research is observed. Figure 1 shows the number of publications that 
concerned this technique. In recent years (2014–2018) more than twice as many papers 
related to eye-tracking have been created as in the years 2009–2013. The number of all 
works on this method created before 2009 (3262) is smaller by approx. 25% than the 
number of works from 2009 to 2013 and by almost 65% than the number of publica-
tions from 2014 to 2018. 



Managing E-marketing in Business	 95

To examine the use of eye-tracking in marketing publications, an analysis of the 
number of searches in the EBSCO database for the phrases “eye tracking” or “eye track-
er” or “eye movement measurements” and “marketing” was performed. The number of 
publications in this area is smaller (687); however, the growth trend is similar. In recent 
years (2014–2018) more than twice as many publications have been created as in previ-
ous years – a rapid increase in their number is observed, especially after 2000. 

Experiments depending on recording the eye movements can help comprehend 
the processing of visual information during the purchasing decision at the point of sale 
and reveal phases of the decision-making process, which is affected by packaging de-
sign (Clement, 2007). The eye movement tracking method was used to test packaging 
effectiveness – including study by Cholewa-Wojcik and Kawecka (2015), in which the 
reactions for the package of energy drinks from the viewpoint of purchasing preferenc-
es were checked. When it comes to packaging design, aspects that were studied using 
the eye-tracking technique include shape, size, color of packaging and uses of different 
font (Clement, Kristensen, Grønhaug, 2013), location and characteristics of nutrition 
labels (Bialkova, van Trijp, 2011; Graham, Jeffery, 2011) or the presence of potentially 
misleading elements that may cause clients false expectations (Clement, Smith, Zlatev, 
Gidlöf, van de Weijer, 2017). In the Disterheft (2017) study, the relationship between the 
effectiveness and perception of advertising and the attractiveness of the model was 
analyzed using the analysis of eye movement. The participants were presented with 
three types of face wash gel ads – with the face of an attractive model, with the face of 
an average attractive model and without the face of the model. It turned out that the 
subjects looked at the average attractive model for longer. In the case of advertising 
with an attractive model, the study participants focused on the advertised product for 
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a long time, which, however, did not affect its better remembering (Disterheft, 2017). 
Other studies using eye-tracking regarding packaging design include, among others, 
the study of Husic-Mehmedovic, Omeragić, Batagelj and Kolar (2017). 

Eye tracking was used in merchandising research as well. In this area, among oth-
ers, the impact of visual ways of drawing the client’s attention to the product, infor-
mation about it and its price on the purchase intention was examined (Huddleston, 
Behe, Minahan, Fernandez, 2015). Another study using the technique of tracking the 
eye movements aimed to verify the impact of the location on the visual search as well 
as buyers’ decision-making processes and their importance for the selection of the 
products. According to the study, the location-driven patterns of choosing the prod-
ucts by the consumers are crucial for retail shelf management and point-of-purchase 
decisions (Atalay, Bodur, Rasolofoarison, 2012). In the context of the display of goods 
on retail store shelves, the method was also used, among others, in the study of Chan-
don, Hutchinson, Bradlow and Young (2009) or in the study of Wästlund, Shams and 
Otterbring (2018) regarding peripheral vision.

Given the problems of the relationship between attention and customer preferenc-
es to products, purchasing decisions and the real choices, the analysis of eye movement 
was used in the context of emotion. In the study by Gaczek and Disterheft (2018), the 
impact of incidental emotions on the application of the satisfaction or maximization 
rule when selecting food products was examined. Using the eye-tracker, variables re-
lated to the decision rule i.e. total fixation time, number of fixations and total scanpath 
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length were measured. Eye movements were also recorded when the participants of 
the study made decisions when choosing jams. The study observed that feeling emo-
tions when making decisions does not affect the application of satisfaction or maxi-
mization rule. The analysis showed that the products were slower and more carefully 
explored by the subjects in a good mood (Disterheft, Gaczek, 2018). When it comes to 
testing consumer behaviour, the eye-tracker was used as a method to study the impact 
of shopping goals (and the heuristics used) on visual attention when making purchas-
ing decisions (Wästlund, Otterbring, Gustafsson, Shams, 2015). 

The eye-tracking method can also be used to examine the marketing activity of 
exhibitors concerning trade fair booths. An example of such an application of the 
technique was presented in the study by Gębarowski (2018), focusing on the overall 
appearance of the booths and their exhibition part. Eye-tracking can also help deter-
mine to what extent the trade fair booth catches the eye of people moving around the 
market hall and how it stands out from other objects. Besides, it enables to isolate the 
elements that attract the attention the most and check the response to the presented 
products (Gębarowski, 2018). 

The eye-tracking technique has also been used for television commercials. An 
example of such an application is the study of Smink, van Reijmersdal and Boerman 
(2017), which concerned brand placement disclosures. Eye-tracking was used to meas-
ure visual activity relative to the brand placement and report on its use. Besides, it was 
checked whether brand familiarity plays a moderating role in receiving the messages. 
To this end, areas of interest were analyzed. The study also used self- description meth-
ods to measure the recall of the disclosures, brand recall, perceived purchase decision, 
brand familiarity and brand attitude. Another study using eye-tracking in the context 
of television advertising was conducted, among others, by Teixeira, Wedel, and Pieters 
(2010). 

Another area of application of eye-tracking is research on printed advertising. The 
study performed by Puškarević, Nedeljković, Dimovski and Možina (2016) analyzed the 
impact of the typeface figuration (i.e. regular and irregular forms of styling) on atten-
tion and attitude of the audience. The subject of the analysis was also the effect of 
changing the typeface figuration depending on the type of advertised product (he-
donistic or functional). The eye-tracker study has been supplemented with measure-
ment of attitude toward the brand, attitude toward the advertisement and purchase 
intentions using the Likert scale. An example of the use of eye-tracking in research on 
print advertising is presented in the study by Hutton and Nolte (2011), in which it was 
examined how gaze cues provided by models in advertisements affect the focus of 
attention on a specific area of advertising. 

Several studies used eye-tracking for online advertising. For example, Porta, 
Ravarelli and Spaghi (2013) checked the impact of the congruity between the ad ban-
ner subject and webpage content on the perception and remembering of banners in 
online newspapers. Eye-tracker was also used to measure the number of fixations in 
the banner area, the total duration of the fixation, the average duration of fixation and 
the time of the first fixation (Porta, Ravarelli, Spaghi, 2013). In the studies in the area 
of online advertising, the tracking of eye movements may be helpful to measure the 



Managing E-marketing in Business	 98

phenomenon of banner blindness. The eye-tracker was used, among others, to verify 
whether Facebook users pay attention to the banners presented in comparison with 
the recommendations posted by friends (Barreto, 2013). The phenomenon of banner 
blindness was also investigated using an eye-tracker by Resnick and Albert (2014) who 
focused on banners that appear when browsing e-commerce websites. The study was 
completed by measuring the users’ familiarity with the page and its visual appeal using 
the Likert scale. Owens, Chaparro and Palmer (2011), in turn, developed this area of 
research, exploring the topic of text advertising blindness. To this end, the authors used 
the eye-tracking method to check the attention of users when it comes to searching 
for text ads on websites. A similar use of eye-tracking also appeared in the studies of 
Hervet, Gue and Tremblay (2010) and Lapa (2007). The effectiveness of online advertis-
ing banners was the subject of Lee and Ahn study (2012), where it was checked what 
influence the visual effects of the stimulus (animation) have on attention and whether 
such cognitive requirements can play a moderating role. Another research has reviewed 
the relationship between various indicators of attention measured with eye-tracker (i.e. 
total fixation duration, average fixation duration and fixation frequency) with memory 
and a change of attitude. Examples of studies using eye-tracking also apply to content 
on websites and their impact on the observer’s attention. In the study of Cao, Qu, Duffy 
and Ding (2019), the importance of the location of the ad and the colour of the web 
directories in relation to the users attention was examined. 

In conclusion, it should be emphasized that the method of tracking eye movements 
in market research can be used for various purposes, such as product packaging de-
sign tests, website and e-mail communication tests, marketing communication tests 
(advertising, leaflets, sponsorship and product placement). It is usually combined with 
quantitative (questionnaires) or qualitative techniques (focus groups, in-depth inter-
views) (Cosic, 2016). The eye-tracking method is also often combined with other neu-
romarketing techniques. 

Visual activity testing rules
Eye-tracking is widely used in marketing research since it is a low-invasive testing tech-
nique (Cosic, 2016). Before proceeding with the study, participants should be warned 
that the study will take place using technology that tracks eye movements – but be 
careful not to reveal too much detail about the procedure, as this may have a negative 
effect on the results obtained (Kara, Nielsen, 2009). 

When carrying out a test using an eye-tracker, it is worth remembering a few fun-
damental principles that will ensure the reliability of the results obtained. Remember 
to control the exposure time for each participant – it should be made equal for the 
subjects. Besides, when the control of exposure time is not possible, the solution may 
be to express the dwell time in percent instead of absolute values – depending on its 
duration, other eye movements and other amounts of time spent on watching each 
element are observed. Time control should only take place when the participant is in-
volved in the study – the time that the respondent spends reporting his experience 
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should not be recorded. During the test, eye movements of the subjects should be 
monitored in real-time, and they should be observed for correct posture. Consider the 
use of trigger, the point at which the participants focus their attention at the beginning 
of the experiment. This allows you to control the place from which all subjects begin 
the experiment (Tullis, Albert, 2008). 

It is worth remembering that the results obtained through registering eye move-
ments depend on the environment in which the test is performed. When planning an 
experiment related to tracking the subject’s eyesight, it is worth considering the con-
text in which it is carried out. For example, instead of using an eye-tracker in the store 
space, for reasons of cost and flexibility, researchers decide to use projectors to create 
a virtual environment. It should be borne in mind that the most realistic environment 
is a real physical store – the results of the test may be different depending on wheth-
er the eye movement is measured in a natural or artificial environment. The study of 
Tonkin, Ouzts and Duchowski (2011) proves that visual search is faster in the physical 
environment compared to the virtual image – although the perceived difference may 
not be significant. In turn, if the test is carried out in laboratory conditions, it should 
be remembered that the room in which it takes place has proper lighting. It is not rec-
ommended to conduct the test in very bright rooms – too much light may affect the 
device for recording eye movements (Kara, Nielsen, 2009). 

The use of eye-tracking with other neuromarketing methods
There are examples in the literature of research using eye-tracking with electroenceph-
alography (EEG). Eye-tracking enables to determine where and how long the eyesight 
is concentrated on some area. However, a longer time of focus on particular place does 
not necessarily reflect more attention or better remembering of the content (this may 
also mean that the material presented is too complicated). For this reason, more in-
formation can be obtained by supplementing the analysis with measuring the brain’s 
electrical activity, which can be a representation of visual perception, mental activa-
tion, concentration, stimulation, memory or tension resulting from previous experi-
ments (Dimpfel, Morys, 2014). The combination of eye movements tracking and EEG 
can be used in advertising studies as it provides essential information on individual 
as well as group cognitive and emotional responses leading to the objective assess-
ment of the ads. In relation to TV commercials, both methods were used by Dimpfel 
(2015). Furthermore, Guixeres et al. (2017) investigated the effectiveness of advertising 
(recall, liking and viewing rates) available on digital channels (YouTube) using neuro-
physiological measures such as eye-tracking and brain electrical activity as measured 
by EEG and heart rate variability. The combination of both methods can be used in 
consumer decision research as well. Eye-tracking technology can be used to process 
the EEG recordings in real-time, allowing significant insight into the decision-making 
process recorded with it (Winslow et al., 2010). The study by Khushaba et al. (2013) 
aimed to provide information on the design and presentation of products so that they 
match the preferences of buyers. Authors have investigated the physiological reactions 
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of customers when making decisions regarding the products e.g. electrical activity of 
the brain and eye movements. The eye-tracker system was used to link EEG data with 
specific product selection options (i.e. to show the transition between selection sets 
and the actual selection of the object). A  combination of methods was used in the 
Adhami (2013) study on mobile applications – thanks to which it was possible to verify 
the emotional response of the brain and concentration of attention while browsing, 
choosing and buying products on a mobile phone.

The challenge in advertising research is to evaluate websites in terms of the content 
presented on them. In the study of Dimpfel and Morys (2014) eye-tracking was used to 
indicate in which areas of the website and how long the users’ eyesight is focused. In 
turn, the EEG measurement allowed to conclude about the cognitive reaction, focus of 
attention, memory processing or tension level. Considering the number of results of 
a simultaneous search in the EBSCO database, the phrase eye tracking or eye tracker or 
eye movement measurements and the phrase EEG or electroencephalogram or elec-
troencephalography, 489 publications were published between 2009 and 2018. 

As for the other psychophysiological measures, eye-tracking was used also with 
functional magnetic resonance imaging (fMRI). This combination of methods can help 
illustrate how brain activity corresponds to eye movement (as well as the gaze direction, 
pupil dilatation, or blinking frequency). In other words, the combination of these two 
techniques allows indicating what area of the image presented to the subject (visual 
stimulus) is observed when a specific part of the brain is activated simultaneously (Beg-
djani, Steen, 2013). In the study of Garrison, O’Malley, Gueorguieva and Krishnan-Sa-
rin (2018), the brain response (the activity of the nucleus accumbens) was checked for 
advertisements for various flavours of e-cigarettes and tested whether they interfere 
with the reception of warning messages contained on labels. The procedure was sup-
plemented with measuring eye concentration to verify how long the attention was 
focused on advertisements of individual flavours and whether the presented content 
drew the respondents’ eyes from warning labels. Simultaneous searching in the EBSCO 
database of the phrase eye-tracking or eye tracker or eye movement measurements 
along with the phrase fMRI or functional magnetic resonance imaging or brain imaging 
indicates the existence of 413 publications. 

Other methods combined many times with eye-tracking include analysis of elec-
trodermal activity (Guerreiro, Rita, Trigueiros, 2015) and heart rate variability (Christ-
oforou, Christou-Champi, Constantinidou, Theodorou, 2015). Based on the number of 
searches in the EBSCO database of the phrases electrodermal activity or EDA or GSR or 
galvanic skin response and heart rate variability or hrv along with the phrase eye track-
ing or eye tracker or eye movement measurements fewer publications can be observed 
which may indicate less frequent using both methods simultaneously. Taking into ac-
count the mentioned criteria, from 2009 to 2018, 75 papers were published regarding 
the use of eye-tracking with the measurement of electrodermal activity and 39 – with 
the measure of heart rate variability.

Combining eye-tracking with other methods – especially with neuroscience tech-
niques – shows the vast possibilities of their use in marketing and consumer research. 
Tracking eye movement is essentially an indicator of the focus of attention. However, the 
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combination of this technique with other methods of measurement enables to obtain 
more detailed information on the consumer’s affective states, beliefs, decision-mak-
ing processes, preferences or motivations. The use of triangulation of eye-tracking and 
other neuromarketing methods can also give insight into how the brain works while 
receiving external stimuli.

Conclusions
Consumers are regularly exposed to visual stimuli, including watching ads or choosing 
products arranged on retail store shelves. Thus, tracking eye movements of recipients 
of such communication seems to be essential for the companies planning their mar-
keting activities. Basically, eye movement is an expression of the consumer’s focus on 
specific content. The popularity of eye-tracking in marketing research is demonstrat-
ed by the multitude of areas of application of this technique, ranging from packaging 
designs, through merchandising, traditional and television advertising, to fair trade 
stands or websites designs. Tracking eye movements can also be a perfect complement 
to traditional research methods, such as questionnaires and in-depth interviews. Due 
to the limited number of studies in this area, the prospects for future research using 
eye-tracking and other neuromarketing methods are broad.
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