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Abstract: The majority of studies evaluating the effectiveness of branded CSR campaigns are concentrated and base their conclusions on data collection through self-reporting questionnaires. Although
such studies provide insights for evaluating the effectiveness of CSR communication methods,
analysing the message that is communicated, the communication channel used and the explicit brain
responses of those for whom the message is intended, they lack the ability to fully encapsulate the
problem of communicating environmental messages by not taking into consideration what the recipients’ implicit brain reactions are presenting. Therefore, this study aims to investigate the effectiveness
of CSR video communications relating to environmental issues through the lens of the recipients’
implicit self, by employing neuroscience-based assessments. For the examination of implicit brain
perception, an electroencephalogram (EEG) was used, and the collected data was analysed through
three indicators identified as the most influential indicators on human behaviour. These three indicators are emotional valence, the level of brain engagement and cognitive load. The study is conducted
on individuals from the millennial generation in Thessaloniki, Greece, whose implicit brain responses
to seven branded commercial videos are recorded. The seven videos were a part of CSR campaigns
addressing environmental issues. Simultaneously, the self-reporting results from the participants
were gathered for a comparison between the explicit and implicit brain responses. One of the key
findings of the study is that the explicit and implicit brain responses differ to the extent that the CSR
video communications’ brain friendliness has to be taken into account in the future, to ensure success.
The results of the study provide an insight for the future creation process, conceptualisation, design
and content of the effective CSR communication, in regard to environmental issues.
Keywords: environmental protection; CSR; neuroscience; video communication; electroencephalogram (EEG)
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1. Introduction

iations.

In the wake of growing global problems that human kind is facing in terms of political,
economic and social challenges, which are tangibly felt more than ever in the daily lives of
all fellow humans, it becomes increasingly clear that all societal parts and all agents that
create societal structures have to play their part in order to preserve the quality of life, and
life itself on Earth. Furthermore, this is even more evident for the biggest challenge of them
all, the global environmental crisis, which can determine the pivotal moment of the way of
life for todays’ generation [1–3].
The need for cooperation between all entities is additionally evident in times when
global crises arise, such as the SARS-CoV-2 pandemic [4], where the impact of the crisis
and the following effects are felt and are going to be felt for years to come by humanity as
a whole. One such crisis that, if immediate actions are not taken, can lead to irreversible
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consequences that can change life on the planet in its entirety is the global environmental
crisis, as noted by Zhao [5], and is reflected in, for instance, climate change, global warming,
global environmental degradation, resource depletion and biodiversity loss.
When dealing with environmental issues, all the agents of which the societal system
consists have to be included in solving the environmental challenges faced by today’s generation. These include, but are not limited to, governments, policy makers, non-governmental
organisations, multinational corporations, big and small businesses, entrepreneurs and citizens [6–10]. Furthermore, these agents under the provided contextualisation for this paper
are taken into account as agents and drivers of change for the environmental betterment.
International treaties, technological advancement, economic growth, environmental
awareness and environmental empathy are the most common among the drivers of environmental change [11]. The overarching goal that has to be accomplished by these drivers is a
behavioural change that would lead to tangible positive environmental effects. It becomes
clearer each day that the efforts made to pursue and promote these drivers, in the context
of the overarching goal, are failing when environmental progress is evaluated [12–14]. This
is mostly because environmental communication and messages are either not translating
into the wider sphere, thus not resulting in the behavioural change that is needed [15–18].
Although all the agents have a role in achieving the desired change, the role of
big multinational corporations is becoming increasingly significant, if not the leading
one [19–21].
In this regard, this paper examines the branded communications related to environmental issues, which are a product of traditional corporate social responsibility (CSR) approaches and practices between all the mentioned agents, with the purpose of re-examining
current communication concepts.
For the purposes of this paper, in order to define the research problem as well as
possible, a literature review was conducted in pursuit of the questions that currently
remain unanswered in the field of CSR. Some of the questions that many studies seek the
answers to, include, but are not limited to, the following: Do CSR communication practices
work [22]? How effective are they [23]? Is it time for a new approach to CSR [24]? Can
neuroscience provide the necessary improvements by utilising a new approach that can
be recognised as NeuroCSR in the same manner already utilised by other disciplines (for
instance, neuro politics, neuro education, neuro finance and neuro design)? Are there
any differences between the implicit and explicit reactions to CSR communications? This
helped in defining the focus of this study towards the standard CSR communications as
the object of this research.
The emphasis of this research is on the branded communications of companies that
are internationally reputable and recognised. The branded communications’ efficiency and
effectiveness in trying to achieve increased environmental awareness is evaluated, as well
as whether that current CSR communications can lead to the behavioural changes of those
to whom these messages are communicated.
This study presents the findings of a cutting-edge neuromarketing study of millennials
concerning CSR commercial videos and its comparison to self-reporting, explicit responses.
Seven videos from global commercial brands promoting environmental causes were selected and shown to millennials in Greece. While the millennials watched the videos, their
brain and body reactions were measured with an electroencephalogram. All of the seven
videos used in the study are listed in the Appendix A of this paper.
At the end of the neuromarketing test, the participants were also asked about their
explicit opinions about the videos, with the purpose of gaining comparative results of
standard self-reporting surveys, in order to analyse them alongside the results obtained via
neuroscience methods.
Based on all the above factors, the research purpose formulated for this study is
the following:

•

RP. To examine the effectiveness of CSR communications, and especially of branded videos
of environmental issues, by utilising neuroscientific methods vs. traditional methods.
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This research’s purpose is then divided into five research questions, which are the following:

•
•
•
•
•

Q1.
Q2.
Q3.
Q4.
Q5.

To what extent do brains implicitly find CSR communications appealing?
To what extent do brains implicitly engage with CSR communications?
To what extent do brains implicitly process CSR communications?
To what extent do these results differ between genders?
To what extent do the implicit results differ from the explicit responses?

This study attempts to answer these questions using neuroscientific research methods
by studying, more precisely, the effect of CSR messages on the neurological mechanisms that
create our perception, motivation, understanding, decision-making and visual attention. It
also uses self-reporting, explicit methods for comparison.
The aim of this paper is to develop a more efficient model for communicating these
important messages that would help brands, organisations and even governments achieve
their CSR objectives. Ultimately, what is good for their CSR is good for us, the people and
all other inhabitants of the planet.
2. Background and Context
Originally coined in 1953 by the American economist Howard Bowen, the term corporate social responsibility [25], is nowadays more broadly referred to as “a commitment
to improve societal well-being through discretionary business practices and contributions
of corporate resources” [26]. As such, corporate social responsibility (CSR) works as a
form of internationally agreed upon corporate self-regulatory systems [27–29] based on the
ethical responsibilities corporations have towards their communities, as originally defined
by Carroll’s pyramid with the economic responsibility at its base, followed by legal, ethical
and philanthropic responsibilities [30].
The original aim was for corporations to make efforts and commit to the social goals
of a wider community through their practices and activities, relying on altruistic practices,
such as donating to specific social causes and supporting volunteering or philanthropy [31].
Throughout the years, CSR evolved into something far more impactful and became an
essential part of corporate culture, stretching far beyond a single company’s in-house codex.
This evolution was globally supported by many national and international regulations
as well as by companies that were considered as leaders in their fields that made CSR
part of their good practices [32]. This significantly shifted the approach to CSR practices
from being a set of activities adopted on a voluntary basis by an individual corporation
as a result of its internal organisational culture, to obligatory practices accepted internationally [33]. As a result of this change, as an approach to CSR, this paper examines the
effectiveness of CSR practices related to what may be the greatest threat to humanity: the
global environmental crisis.
When it comes to neuroscience, it provides several conclusions about the human
brain that raise questions about the effectiveness of today’s CSR practices. One of these
conclusions is that 95% of decision-making is unconscious, meaning that people are not
fully aware of why they choose something and why they like it, or why they make specific
decisions [34]. It was also noted that out of 10 million bits of information received by the
brain per second, only 50 bits are processed in our conscious mind [35]. Finally, it was
observed that the human brain decides unconsciously up to 11 seconds before people
are aware of it [36]. This is why this paper wants to examine whether it is time for an
evolution of CSR to CSR 2.0, which would be based on neuroscience, or more precisely,
whether it is time for neuroCSR, which would communicate CSR messages in a more
brain-friendly way.
Additionally, employing a neuroscientific approach in CSR and marketing has proven
effective in many studies. Such a specific literature review was conducted by Lin et al. [37]
and concentrated specifically on the effectiveness of using an electroencephalogram (EEG).
This is additionally important because the study presented in this paper was conducted
specifically using an EEG and neuroscientific approach. Moreover, Barnett and Cerf [38]
used a neuroscientific approach as a means of predicting consumer behaviours and ex-
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plained the possibilities of applying it to product recalls. Hazlett and Hazlett [39] used the
same approach to track emotions based on facial electromyography, which proved to be
an effective tool to find how people respond to graphic stimuli. Moreover, this paper goes
beyond this method and deals with video stimuli that involves more than the recording
of just the emotional responses, but additionally considers the level of brain engagement
and cognitive load brains of the participants, when they engage with video CSR communications. Moreover, Hazlett and Hazlett [39] analysed the cooperation between the neuro
and self-reporting results of the participants’ responses, something that was performed in
this paper as well, and proved to be insightful and possibly a result that can be used as a
future guideline.
Corporate social responsibility (CSR) has become an integral part of companies’ DNA
around the world. Fortune Global 500 firms spend approximately USD 20 billion annually
on CSR activities, with many predicting an upward trend in the coming years [40,41]. Consequently, evaluating the effectiveness of CSR activities is a key issue in CSR investment
as corporations, and other stakeholders, try to understand if their activities produce the
desired outcomes [42]. This study presents the findings of a cutting-edge neuro-marketing
study of millennials concerning CSR videos and the implicit perception of their brains of
the video stimuli that cover the topic of environmental issues. Seven videos from global
commercial brands promoting environmental causes were selected and shown to millennials in Greece. While the millennials watched the videos, their brain and body reactions
were measured with an electroencephalogram (EEG) and eye tracking technologies. At
the end of the neuro-marketing test, the participants were also asked about their explicit
opinions on the videos via the interview method in order to gather the self-reporting results
of their explicit brain.
3. Materials and Methods
3.1. Study Scope
The scope of the study presented in this paper included 27 healthy participants
(15 female and 12 male), all of whom were born between 1981 and 1996, which makes
them part of the millennial generation, as defined by most researchers [43]. The study
was conducted in Thessaloniki, Greece. Published studies using electroencephalogram
(EEG) technology for evaluating marketing communications stimuli, reported effective
samples consisting of as low as 15 [44], 16 [45] and 18 [46] individuals. A recent literature
review paper screening 264 abstracts and analysing 113 relevant articles, found that the
average number of participants of EEG-based marketing studies were slightly above
30 people [47], with multiple segmentation criteria that included demographics, target
group fit and product-specific criterion, such as familiarity. In this study, the total number of
27 participants was considered as sufficient based on both the comparison with the previous
EEG-based marketing studies mentioned here, and the fact that the subcategorisation of the
sample was kept to a minimum to ensure relative homogeneity and thus a higher potential
generalisation of findings. Our sample was based on just one generation, millennials
with only a gender split applied. This kind of sample is simultaneously an advantage of
this study, as well as its limitation. It is a limitation in the sense that it focuses on one
generation’s perceptions of the issue, but, on the other hand, the sample is an advantage
because the generation in question is the one that will mostly bear the burden of climate
change and environmental degradation and will be tasked with coming up with solutions
to their challenges.
The participants of the study were shown seven branded videos, available online,
with environmental messages. The testing was conducted in two parts. In the first part, we
tested the participants’ brain reactions towards these messages, in order to evaluate the
effectiveness of major brands’ CSR communications related to the environment, based on
the results obtained by EEG. After the participants were shown the aforementioned seven
videos and the EEG results were gathered, the second part of the testing was initiated. In
the second part of the testing, the participants were asked to rate the commercials on a scale
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from 0 to 10 by their likeability based on the participants’ subjective explicit perception.
This was performed in order to gain self-reporting results that would later be used in a
comparison with the results gained by the EEG and eye tracking device. The idea behind
this was to examine whether explicit reporting correlates to what the brain activity really
reports. The seven videos used were branded video commercials, six of which were from
major internationally recognised brands (H&M, Ikea, Coca-Cola, LUSH, Ralph Lauren and
Apple) and one from a campaign made by the City of Oslo.
For the purpose of the study, neuro tech was used. The neuro tech used included
the eye tracking bar and the electroencephalogram. The eye tracking bar was placed in
front of the screen to record where the respondents are looking at. More specifically, the
device used was “Tobii Pro X2 30” produced by Tobii Pro AB, Stockholm, Sweden, with
a measurement scope of 30 times per second, meaning that the device can register any
facial movement and sight changes meaning that the device checks eye movement 30 times
each second.
Secondly, an electroencephalogram (EEG) was used. The device was placed on the
respondent’s head to measure the real implicit brain response to the different messages
communicated in the videos. The device used for data collection was “Enobio 20” EEG
headset with 20 channels and with a declarative neuro-electric measurement of 500 times
per second, manufactured by Neuroelectrics, Barcelona, Catalonia, Spain. A wired communication was established with the computer, securing the reliability of the connection used
for EEG data noting and collection. This device was paired with iMotions, a specialised
neuro-analytics software manufacture by iMotions, København, Denmark, that integrates
and analyses data from different devices, which exhibits high reliability as evidenced in
similar studies [48]. Once data are registered and collected, they were transformed into
digital form by applying 24-bit ADC with 500 Hz sampling frequency. A standard Neoprene headset, designed specifically for this kind of experiment, was used and placed on
the study volunteers’ heads. The set contains 20 EEG electrodes placed in different precise
head locations following a 10–20 international formulation.
3.2. Metrics Meaning and Interpretation
For the purpose of this study, three indicators were determined as adequate indicators
of brain activity and they were identified as the data that had to be registered, noted and
interpreted for the purpose of gaining an insight into the brain activity of millennials
as well as how the brain reacts to seven selected communicational videos containing
messages regarding the environmental practices of the brands. These three indicators were
emotional valence, level of brain engagement and cognitive load. Additionally, these three
components were identified across the literature as the ones that that influence human
behaviour the most [49–51].
3.2.1. Emotional Valence
Emotional valence is best described as a measure of how positive/negative the brain’s
emotional reaction to the presented stimuli is. As Demaree et al. [52] highlight, “the valence
hypothesis postulates that the right hemisphere is specialised for negative emotion and
that the left hemisphere is specialised for positive emotion”. This means that, although
overall emotional processing is generally attributed to the right hemisphere, the experience
and expression of positive vs. negative emotions are specialised in different hemispheres,
the right and the left, respectively [52]. Within the EEG brainwave measurement practice,
the first recorded studies to portray the brain lateralisation of emotional valence were those
by Davidson and his associates. For example, Davidson and Fox [53] reported that, in
two studies conducted on 10-month-old infants, brain activity showed greater activation
of the left frontal area than of the right, in response to video segments portraying happy
facial expressions.
Emotional valence in brain lateralisation is usually evaluated by using an EEG in experimental conditions, measuring the frontal asymmetric activation of alpha brainwaves [54].
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The hypothesis is that, if one hemisphere shows a higher activation of alpha brainwaves,
then the other is more prominent since alpha waves, or oscillations, are believed to indicate
inhibition of the cortical unction [55]. Thus, the high alpha activation of one hemisphere
during an exposure to stimuli means a higher inhibition of this hemisphere, so the other
hemisphere is subsequently more dominant emotionally.
Valence is the first and foremost KPI among all since it indicates the automatic acceptance or rejection of the brain toward the observed stimuli, in this case toward the video
material that participating millennials were shown. The primary goal of a brand is to
evoke the most positive valence as possible, meaning that, the higher the result, the more
successful the brand was in creating the content, judged by the measurement of the level of
acceptance and likability. In this specific study, it was judged by the level of acceptance
and likability of the brands’ videos among millennials.
3.2.2. Level of Brain Engagement
The second indicator measures the extent to which the brain is interested in or focused
on the content to which it is exposed. In a sense, this measure can be also interpreted as
how many of its resources the brain dedicates to the stimuli or how much the brain finds
the stimulus “worth” of its attention. Taking into account that the brain represents, on
average, just 2% of the human body mass, but that it consumes 20% of the body’s available
oxygen and 25% of the body’s available energy in glucose [56], it becomes evident that one
of the brain’s main priorities is to manage energy effectively and efficiently in order to make
sure it preserves energy for the actions that are predicted to be soon executed [57]. Thus,
neural engagement is an indicator of a stimulus’ importance from the brain’s perspective.
In this study, brain engagement for the task of watching the selected videos was
measured by using the engagement index that utilises beta, alpha and theta brainwaves in
the following way: Beta/(Alpha + Theta) [58]. Those brainwaves are typically monitored
for task engagement on frontal, central and parietal skull locations [59].
It is worth noting that, although higher engagement is generally the preferred outcome
since it signifies the brain’s neural investment towards a stimulus, it might actually be a
negative insight regarding a video, banner, TVC or any other marketing stimulus if this
heightened neural focus is accompanied by a negative valence at points that should evoke
likability and more positive emotions. Such a combination would mean that the brain does
not like some things that it finds as very important.
3.2.3. Cognitive Load
The third indicator represents the measure best described as how hard the brain needs
to work in order to effectively process the stimuli to which it was exposed. In separating
human memory systems into long-term memory and short-term, or working, memory, the
relevant literature suggests that the latter is limited in its capacity to process and withhold
information at any given time [60]. Thus, the working memory load, or cognitive load,
is defined as a multidimensional construct representing the load, or effort, that a specific
task imposes on participants [61]. In essence, this cognitive workload measure indicates
the interaction between task processing requirements and human capabilities or mental
resources [62].
The measurements of the cognitive load have been traditionally performed through
computational, subjective, efficiency, second task and physiological methods with advantages and disadvantages for each method [58]. However, measuring the cognitive load
through psychophysiological methods, such as an EEG, provides the ability for increased
sensitivity to unpredictable changes in cognitive load during task exposure in a timeframe
of milliseconds, making those methods very useful [63].
In this study, cognitive load is measured with an EEG through the monitoring of the
relative change of two brainwaves, namely alpha at the parietal areas and theta at the
frontal ones, since those two have already been identified in previous research as the most
appropriate for revealing brain responses to task difficulty [64]. As Antonenko et al. [64]
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highlight, the “measurement of the changes in the alpha and theta brain wave rhythms
reflects what is happening in the participant”.
Although it is generally agreed that a higher load is negative and a lower load is
positive, this is not always as clear as it seems, since in some cases a higher mental load
can be instrumental in understanding and performing a task optimally [65]. The rule of
thumb of high cognitive load, indicating the need for more cognitive resources to process
messages effectively from the tested videos, and of a low cognitive load, indicating a lower
demand on cognitive resources for stimuli processing, is maintained in this study. However,
it should be noted that a score combining high positive valence, high engagement and
a high cognitive load might not be a priori inferior to one with low cognitive load, with
the former signifying the necessary overwork of mental resources to better internalise a
demanding message.
The rule of thumb of high cognitive load, indicating the need for more cognitive
resources to process messages effectively from the tested videos, and of low cognitive load,
indicating a lower demand on cognitive resources for stimuli processing, is maintained in
this study.
3.2.4. EEG Calibration and Data Presentation
Data collected by using an EEG headset can vary significantly between different members of the sample group because the exact brain activity, as recorded in brainwave reaction
to a task, of each person can follow different patterns. As He and Wu [66] summarised:
“Because of individual differences, algorithms trained on auxiliary subjects may not be
directly applied to a new subject, because people show different neural responses even in
the same task. Therefore, BCI systems (Brain Computer Interface systems) usually need
to be calibrated before each use . . . ”. In this study, the calibration of the EEG headset
required five minutes of recording prior to the execution of the tasks by participants, with
equal intervals of rest and non-rest mental states.
One of the main goals of the EEG calibration was to create a baseline of brain activity
for every participant, in order for the reported data to showcase the net distance of the
recorded scores from these baselines and not the actual overall brain activity, which can
vary significantly, rendering data from different participants incomparable. This means
that the scores reported below represent the relative performance of each variable from
the calculated baseline. Simply put, the scores show the net impact of the tested videos
on the participants’ brains in the three variables, with “0” being the baseline and recorded
scores being the average change of the measurement due to watching the tested videos, on
a scale of 0 to 10. Five, the middle of the scale, for valence, represents the neutral emotional
score. Below 5 valence is negative while above is positive. For neural brain engagement
and cognitive load, five represents the benchmark score. The EEG results were calculated
for all three indicators per second of exposure and overall, for each video.
4. Results
In this part of the paper, the results and data obtained by the study, based on all
three indicators (emotional valence, level of brain engagement and cognitive load) will be
presented in the following charts, and their interpretations.
4.1. Overall Results
Firstly, Figure 1 presents the aggregated total combined scores for all of the seven
videos, for all the participants of the study, for the three indicators. This was calculated in
order to obtain an insight into the overall state of the CSR communications today, when
environmental messages are in question.
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Figure 1. Total combined scores for all of the seven videos.

Secondly, in Figure 2, the idea was to examine all of the seven videos separately in
order to gain an insight into whether some brands are performing better than others when
communicating the environmental messages in question, when taking into account the
specific videos included in this study.

Figure 2. All videos: sata—emotional valence, brain engagement and cognitive load.
—

The data presented in Figure 2 shows that only 2 videos out of the 7 that were shown
to the participants in the study managed to achieve results above 5 by the indicator of
emotional valence, meaning that when the likability of the presented content was in
question, only 2 videos managed to pass the threshold. The two videos were created by
Ralph Lauren and LUSH.
Furthermore, when the values for the indicator measuring the level of importance,
that the participants assigned to the videos that were shown to them are considered, the
data presented in Figure 2 shows that all seven videos ranked below the value of 4.5. This
means that all of the campaigns, when at least their video material is considered, failed to
communicate the importance of the issue that they were trying to address, in this case, the
environmental challenges.
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Additionally, when the values for the indicator measuring the cognitive load of the
brain were aggregated, we can observe that the brains of the participating millennials
found all videos too demanding for processing, because all videos scored above 5.5 in
that area. It can be noted that the CSR videos that address environmental issues have to
be less demanding from the perspective of this specific criterion, otherwise they can be
rendered less effective in providing engagement from the viewers. In this case, that might
even be the fact regarding the scores previously mentioned for the indicator of the level of
emotional valence, where only two videos managed to provide positive scores.
On the other hand, it also may be noted that it is more difficult for brains to like
CSR videos than usual commercial ads, since the theme of the shown videos mostly
concentrated on what individuals should do, rather than what companies should change
in their practices. This cause the consumer to feel burdened and lead to the disengagement
of the viewers, because they may feel pressured into doing something about the problem,
which they feel that they did not cause in the first place. It may even lead to associating
environmental change in their behaviour that companies try to evoke as a punishment
for them, for something that somebody else caused, and then altogether abandoning the
environmental cause in its entirety [67–70].
By considering the values shown in Figure 2, it may be concluded that it is more
difficult for brains to perceive CSR videos as important compared to the usual commercial
ads. This may be due to the fact that the regular commercial ads do not usually require a
change in the behaviour and habits of the viewers [71,72].
Finally, what the data in Figure 2 shows is that it is rather demanding for brains to
process CSR videos across the board. In order for people to act on certain issues, their brains
demand the cognitive internalisation of the problem at hand. Environmental issues are of a
wide range, complicated, interconnected and sometimes even of a counterintuitive nature.
Sometimes, engaging in an activity that is considered as an environmentally beneficial
action, such as riding a bicycle to work instead of coming by car or public transportation,
may cause more environmental harm than good. For instance, travelling to work by bicycle
demands a higher caloric intake than travelling by public transport, and that caloric intake
has to be compensated for. If that compensation is performed, for example, by eating
meat that was shipped from another part of the world, it means that the whole process
of the compensation performed has a higher environmental footprint than the choice of
travelling to work by car [73]. These are the daily choices that individuals make that
seem intuitive, but are complex to understand and explain to them in what used to be the
standard operating procedure in creating CSR videos. This leads to the conclusion that
some environmental choices are not so simple and have to be addressed better. Furthermore,
when corporations are dealing with environmental choices and are engaging on a path
of addressing them in their CSR campaigns and especially, as evidenced by this study,
when addressing them in their video commercials, they have to do that in a simple, but
not simplistic, way. Hence, corporations have to produce material that demands a lesser
cognitive load on the brains that they want to influence without losing the depth of meaning
they want to convey.
These results answer research questions 1, 2 and 3 directly.
4.2. Results by Gender—Are There Any Differences?
After the overall results were obtained and analysed, the idea of the research was to
examine the results based on the declared gender of the participants, and to determine
whether gender does play a part when dealing with the issues of the environment. Moreover, the idea was to check if “female” and “male” participants’ brains, as voluntarily
selected by the participants themselves, demanded different approaches when they are
communicated to, through CSR campaign videos communicating environmental issues.
None of the respondents refused to declare their gender and none of the participants
declared their gender as non-binary.

“female” and “male” participants’
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The difference between the genders was analysed for all seven videos across the three
indicators. Figure 3 shows the difference by gender for the indicator of the emotional
valence, meaning differences in the likability of the videos among the participants that
declared themselves as male or female.

Figure 3. All videos—male/female—
differences; data—emotional valence.
—

According to the data obtained and presented in Figure 3, it can be noted that the
participants that declared themselves as females scored higher values in terms of the
likability in all videos that were shown to the participants. Ralph Lauren, IKEA, LUSH,
H&M and OSLO all scored value above five in that order, while only two videos scored a
value lower than five among the female gender, those being iPhone and Coca-Cola.
The male participants scored generally low, meaning negative, scores on all the videos
on the basis of emotional valence. Additionally, not one video scored above the value five
among the male viewers. Specifically, low results were noted among the male participants
when the results for the Oslo and Ikea videos were examined, since the difference between
male and female viewers for these videos is almost double in value by the criterion of
emotional valence. Somewhat better results among the male participants were noted with
the LUSH and iPhone videos, but their aggregated results remain below value five.
When examining the literature across the scientific spectrum, these results are in
accordance with the notions stated by Ruether [74], Griffin [75] and Merchant [76], which
later on became the basis for ecofeminism. Furthermore, the association of feminist theory
and its connection to the caring concept continued and was furthered by its connection with
the concept of caring for nature as one being closer to the female gender. This was based
on the different social roles the genders adopt in different cultural settings, which leads to
higher connectivity between the female gender and ecology, the environment and nature.
Plumwood [77] and Mellor [78], who later followed, provided an additional backing of
the theory. The importance of female involvement in environmental and sustainability
issues was additionally explained by Odrowaz-Coates [79] through a prism of feminist
political ecology.
Several notations can be made here, according to the obtained results. Firstly, the
female participants’ brains seemed to be more prone to environmental messages that
resulted from the CSR video campaigns of the observed companies when their likability
was considered. Additionally, it seems that it was much more difficult for the brains of the
male gender to like CSR videos when compared with the female participants’ brains.
When the differences in the results of the female participants are examined, it seems
that the female participants’ brains liked more concrete environmental messages in the
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videos that scored above the value of five, than the business-oriented and tech-oriented
CSR videos, which were the main theme of Coca-Cola and iPhone videos, respectively.
Finally, it can be noted that the best score for the male participants was registered
for the LUSH video. Moreover, this may just be in line with the traditional gender roles,
provided by the cultural context that males have in relation to the environment, as noted in
the other literature [80]. Objectively, the LUSH video, among others, contained suspense,
and it might even be claimed that it employed fear and anger as a means of attracting
attention. The use of fear, and even anger, as a tool for attracting attention in marketing
and to influence consumers was proved effectively by Böcker et al. [81].
When the factor of brain engagement is examined, the data obtained and presented
in Figure 4 show that the male participants’ brains scored higher in brain engagement,
compared to the female participants’ brains in 5 out of 7 videos, while the females showed
lower brain engagement, apart from the iPhone and Ralph Lauren videos.

Figure 4. All videos—male/female differences;
data—brain engagement.
—
—

Consequently, the question that arises is whether it is more difficult for the brains of
females to engage with CSR videos than for the brains of males. This can be one of the
limitations of this study, because to answer this question with more certainty it has to be
addressed in a separate research. This is the mostly case because there is a variety of factors
that might be at play. Several of these factors are only previewed within this paper.
Firstly, when considering gender differences regarding the results obtained for the
level of brain engagement, it might be that the male participants’ brains engaged better
ale participants’ brains engaged
than the female participants’ brains when viewing business-oriented videos, such as the
than the female participants’ brains when
Coca-Cola video and the H&M video, where males scored the highest (these videos, among
other things, explain their new business models as well as its environmental benefits).
Secondly, the third highest scoring video among males was the LUSH video that, as
already mentioned, uses a shark as a way to inspire suspense and fear/anger. This may
be the case, but it also may be just a collaborative bias towards the general perception of
traditional gender roles.
However, it may be that, although females scored significantly higher than males in
the likability of these videos as a result of their general theme of environmental protection
featuring in all of them, they engage less with video communication in general than male
brains [82,83].
Female participants’ brains engaged with the tech-oriented video (iPhone) more than
males, showing that stereotypes do not always apply. Then, this conclusion has to be
participants’ brains engaged with the tech
a part of a separate study, because males and females do not only respond differently
to the theme of the video stimuli, but also when consumer products are in question, as
specific products can make a difference in their reception [84]. One of the reasons why the
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brain engagement scores among genders had the lowest difference when the iPhone video
was examined is that the product itself is aimed towards millennials and has the highest
consumer base within that specific age group, hence the iPhone is the object of high interest
among millennials, regardless of their gender.
When the third indicator, cognitive load, was examined, the results obtained can be
seen in Figure 5 and can lead to several conclusions. Firstly, females had higher brain
processing in 5 out of 7 videos, which may mean several things. Once again, it can be
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4.3. Comparison of Self-Reporting Results to Neuro Results
These results answer research question 4 directly.
In regard to the previous results, the aim of the study was to examine how the brains
of
participants
the study react
to the
videos and how these scores compare
4.3.the
Comparison
of of
Self-reporting
Results
toshown
Neuro Results
to self-reporting. A questionnaire was administered after the neuro-test examination, for
In regard to the previous results, the aim of the study was to examine how the brains
which participants were asked to rate the presented video material on a standard Likert
of the participants of the study react to the shown videos and how these scores compare
scale with a range from 0 to 10 in order to be comparable with the 0 to 10 scales used in
to self-reporting. A questionnaire was administered after the neuro-test examination, for
presenting the EEG data.
which participants were asked to rate the presented video material on a standard Likert
This was performed in order to check how much our implicit brain and our explicit
scale with a range from 0 to 10 in order to be comparable with the 0 to 10 scales used in
self-report differ from each other, although the authors of this paper acknowledge that the
presenting the EEG data.
sample size, although sufficient for neuro research, can be misleading when self-reporting
This was performed in order to check how much our implicit brain and our explicit
self-report differ from each other, although the authors of this paper acknowledge that the
sample size, although sufficient for neuro research, can be misleading when self-reporting
is in question. Nevertheless, for comparative purposes, it was found that the sample was
sufficient to make certain conclusions. This is especially true in the regard that the same
participants that underwent an EEG are the ones that underwent the self-reporting study,
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is in question. Nevertheless, for comparative purposes, it was found that the sample was
sufficient to make certain conclusions. This is especially true in the regard that the same
participants that underwent an EEG are the ones that underwent the self-reporting study,
meaning that they were directly comparable, considering that it still represents the neuro
based study of one’s implicit brain and one’s explicit self. Additionally, for communication
to be effective, it has to performed well on both of these levels. Hence, the idea was to
examine whether some of the videos succeeded to perform as intended on the viewers’
explicit and implicit responses. The comparative results are presented in Table 1.
Table 1. Comparison of self-reporting results to neuro results on likability.
Self-Reporting Ranking

Self-Reporting Scores

Neuro Ranking

Neuro Scores

1. H&M
2. LUSH
3. Coca-Cola
4. IKEA
5. iPhone
6. Oslo
7. RL

8.74
8.30
7.04
6.96
6.44
6.00
5.92

1. RL
2. LUSH
3. iPhone
4. Coca-Cola
5. H&M
6. IKEA
7. Oslo

>5
>5
4.5–5
4.5–5
4.5–5
<4.5
<4.5

The results presented in Table 1 lead to several conclusions. Firstly, judging by the
data obtained, the LUSH video can be considered as the most likable video, since it scored
highly in both methods, meaning it achieved its planned purpose of reaching the viewers,
and, while doing so, it successfully communicated its environmental message on both
levels, explicit and implicit. By scoring above 5 on the neuro scale and in the self-reporting
scale with a value of 8.30, this makes it the most successful video out of the seven videos
that were used in the study.
Secondly, the campaign presented by Ralph Lauren scored the lowest likability on
the self-reporting scale, but it seems that the participants’ brains beg to differ, since this
video scored the highest on the neuro scale. This might be the most interesting result of
all, regarding how big of a disparity this video made in the values that the participants
explicitly assigned to it, and the values their implicit brain assigned to it.
Thirdly, it can also be noted that the City of Oslo CSR campaign video failed to
communicate the desired environmental message, because it scored the lowest on the neuro
scale and the second lowest on the self-reporting scale.
Fourthly, it is also interesting to note that what the participants considered to be the
best video, the video belonging to H&M, scored quite low on the neuro scale since it was
ranked fifth out of the eight videos.
These results answer research question 5 directly.
5. Discussion
Overall, going back to the established research questions, several answers and conclusion have to be discussed.
The first to be discussed is research question 1: do brains really engage with CSR
communications?
The brains of the millennials did not engage enough with the CSR videos with an
environmental message. This is a very surprising result since the surveys show that people
considered CSR in general, and specifically environmentally friendly policies, as very
important for their buying decisions [87].
This means that brands fail to create and communicate successfully the content that
captures the brain’s attention. In fact, the CSR videos in this study scored worse in brain
engagement than in the previous neuro tests of TV commercials contacted for commercial
neuromarketing purposes by members of our team. Brands have to address the issue
and acknowledge the fact that engaging the brain in CSR is not easy, meaning that a fresh
approach is needed. One of the solutions for this problem is that more of the studies, similar
to this one, have to be conducted, and neuroscience-based testing has to be included during
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the creation and the design process of the CSR campaigns, if companies want to succeed
in communicating the desired messages, especially when these messages are addressing
environmental issues. Consequently, a new approach to CSR has to evolve to CSR 2.0,
which will not neglect neuroscience, meaning that it will take into consideration what
consumer brains are demanding from the brands. NeuroCSR provides the right tools to
achieve this goal.
Secondly, when research question 2 (do brains really like CSR communications?) is
analysed, it can be concluded that CSR messages are failing to evoke likeability across
the board, or positive motivation in the brains of millennials, when the overall results are
checked. Out of the seven branded CSR videos with environmental messages that were
tested using neuro methods, only two passed the threshold of positive brain motivation,
while five scored negatively. Although the male to female comparison shows that companies are doing a better job when likability is in question among the female viewers, this
is still not enough to achieve behavioural change towards environmental conduct, which
would lead to a lasting positive change for the betterment of the environment. This is quite
an insightful research result.
When the brain activates its negative emotional system, it tends to avoid the messages
and situations that caused this, developing negative reactions and distancing behaviours.
This raises a question of why brands push millennials away from their CSR communications.
Should they not be doing exactly the opposite?
Based on the findings of this study, a more brain-friendly approach in CSR communications is necessary. Otherwise, brands might be doing more harm than good in trying to
attract people to their CSR efforts.
Finally, when research question 3 (do brains really understand CSR communications?)
is considered, the millennial brain finds the processing of CSR messages very demanding.
The neuro study presented in this paper of branded CSR videos with environmental
messages, reveals that they demand a considerable processing effort from the participants’
brains. A higher processing load means that more valuable energy is spent by the brain,
which can lead to negative associations or even a rejection of the message. This is very
worrying, since both likeability and engagement, the other two major neuro variables,
scored low results. A low likability, low engagement and high processing load is an adverse
combination for CSR communications.
CSR communications have to be re-imagined in ways that would make it easier for the
brain to process and absorb the information. Overwhelming audiences with information
should stop and the focus has to be shifted towards brain-friendly persuasion.
Simple but emotionally powerful and engaging messages are the key for successful
CSR communications.
6. Conclusions
Overall this study provided several insights that are of significant importance for
further research as well as for the changes that need to be made in CSR communications
in general.
The CSR videos used in this research did not accomplish what they intended to. Overall, they failed in positively impacting the emotions in the brain of the study participants.
Furthermore, based on the results obtained during the research, it can be concluded
that the used CSR videos are too demanding for processing, meaning that they fail in
establishing a time-efficient understanding among the intended audience. Without an
established understanding, it is impossible to achieve the desired impact, let alone behavioural change.
Additionally, the overall scores for the indicator of the level of engagement show
that the videos are not as engaging as expected. Failure to engage means failure to evoke
interest. Additionally, failure to evoke interest leads to the disengagement and distancing of
the participants from the shown content, and it can even lead to the opposite effect where,
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instead of increasing their interest for the subject of environmental protection, viewers start
caring less, as the subject was presented to them as one of not such a high importance.
The brains of the female participants reacted more positively (emotionally) and this
fact was explained within the interpretation of the results, but at the same time they had to
use much more of their brain processing power.
The brains of the male participants reacted less positively (emotionally), in regard to
the videos, but at the same time they were more engaged than the female brains.
Finally, the results differed significantly when a comparison was made between the
implicit brain scores and the explicit answers, which were obtained through interviews.
The results obtained using the interview method show a high level of subjectivity of
the study participants’ explicit answers. This is not to say that the self-reporting results
should be disregarded when creating CSR campaign strategies, but rather that they are
not sufficient to ensure the desired outcomes of the CSR campaigns. In order to create
successful CSR campaigns, brands need to include neuro based studies of the brain and
use them as guidance for their communications.
In regard to the limitations of this study, several have to be noted and have been
recognised as directions of future research.
Firstly, the scope of the study was limited to one generation in particular. They were
chosen as the participants of the study as the generation that was stranded at the frontier
of the global climate and environmental challenge. This is far from saying that this is the
only generation impacted by these issues. Hence, the future research should include other
generations as well, especially generation Z, and in due time generation Alpha.
Secondly, the study was limited by the authors’ discretion to the selected seven
videos, because conducting the study that would cover all the CSR videos that were in
circulation would be physically impossible, due to their quantity as well as due to the
authors’ resource limitations. This led the authors to select the seven videos that would
cover as broad a scope as possible. The aim was to include videos that would cover all of
the mentioned environmental change drivers. Hence, the seven videos chosen included
the government sector and policy makers with their CSR campaigns, such as the Oslo
campaign, and different branches of industry. From the IT sector, Apple was selected, H&M
and Ralph Lauren were selected as the representatives of the fashion industry, LUSH as a
representative of the cosmetics industry and IKEA as one of the leading home furnishing
retailers. It would be interesting to see similar studies conducted in specific branches of
industries, or the study that would compare different governmental approaches to CSR
campaign videos around the world.
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Appendix A
Video A1: COCA-COLA, available online at https://www.youtube.com/watch?v=MD6
ORHLbaAA, accessed on 15 June 2020;
Video A2: IKEA, available online at https://www.youtube.com/watch?v=NqFQ3aquBsY,
accessed on 15 June 2020;
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Video A3: APPLE, available online at https://www.youtube.com/watch?v=BojVVZod8qo,
accessed on 15 June 2020;
Video A4: H&M, available online at https://www.youtube.com/watch?v=7i4JSzB8VlU,
accessed on 15 June 2020;
Video A5: LUSH COSMETICS, available online at https://www.youtube.com/watch?v=
cxDgMktHPfo, accessed on 15 June 2020;
Video A6: OSLO, available online at https://www.youtube.com/watch?v=M2G_hvIrrKk,
accessed on 15 June 2020;
Video A7: RALPH LAUREN available online https://www.youtube.com/watch?v=sK_88
98E2VY, accessed on 15 June 2020.
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