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Abstract Product placement is a marketing technique that, by inserting products into a
narrative structure, constitutes a likely effective tool to increase the visibility and notoriety of
a brand. For years, the opportunities for product placement in music videos were limited.
Recently there has been a growth of interest for this tool/advertising modality since the digital
community allowed the possibility to move videos from television to the Internet. The scope
of this study is to investigate the effectiveness of product placement in music videos. An
electroencephalographic (EEG) index called mental effort (ME) has been analyzed, in addition
to the emotional index (El), calculated by the combination of Galvanic Skin Response (GSR)
and Heart Rate (HR) signals. Self-report responses have also been collected through an online
questionnaire and interviews, since one experimental question was to investigate whether
viewing a video containing a commercial product could influence the declared recall of the
product inserted in it and the spontaneous recall of the video itself. Furthermore, fixations
related to the product inserted in videos have been obtained by the eye tracking technique (ET).
Higher values of the ME (p=0,016) and EI (p = 0,033) have been found for videos with product
placement in comparison to videos without it. In addition, results show that the number of
fixations affects the recall of the showed products (p<0,001). These findings highlight that
using product placement in famous singers’ music videos is an effective technique for
prompting product recall and how it helps to focus the visual attention on them.

Keywords: product placement, EEG, fixations, emotion, mental effort, recall.


mailto:ana.martinezlevy@uniroma1.it

Introduction

Product placement is a form of ever-expanding advertising, as it has different characteristics
and advantages compared to traditional advertising. It is indirect advertising and therefore often
perceived as less intrusive by the viewers (Nebenzhal and Secunda 2015). The American
Federal Trade Commission defines product placement as “a form of advertising whereby
advertisers place branded products in TV programs for a certain fee or other consideration”.
This technique has its beginning in a natural way with the appearance of the cinematographer
in 1895(Gonzalez and Garcia 2012). The Lumiére brothers were the first to put into practice
the technique of product placement and quickly commercial brands began a relationship with
different media communication. In 1926, in the western movie "The Texas Streak", the Coca-
Cola brand appeared for the first time in the film industry. Many other brands followed this
example with appearances in cinematic productions. The interest in product placement
increased dramatically in the 1980s when, with the release of the film "ET", the Reese's Pieces
sweets from HersHey Foods increased their sales by 65% and became M & M's competitors
(Nelli and Bensi 2007).Gradually, the spot began to break away and to differentiate itself from
the film, even if it continued to be influenced in some ways. Currently, product placement is in
fact widely used as a marketing technique within films and television programs, thus allowing
the product to reach, and therefore be seen by, an extremely wide audience that is difficult to
achieve through traditional advertising. To date, most research on product placement has been
focused on movies and television, but not much research has looked more in-depth at product
placement in music videos. While it has been studied how product placement during TV
exposure increases the memorization of products (Law and Braun 2000), the few studies
focusing on music videos have been conducted with traditional marketing techniques such as
questionnaires or interviews. In 2010, the music industry received more than double the
revenue from brand or product placement in music videos compared to 2000 (Plambeck 2010).
Furthermore, in 2015, product placement in the music sector showed a growth of 15.9%. (PQ
media 2015). The interest of marketers in brand/product placement lies in knowing that today’s
multi-screen world reduces the effectiveness of television breaks since people do not focus on
ads anymore. Fans of music videos, on the other hand, are very engaged in watching the videos,
typically viewing them many times suggesting that brand or product placement within popular
music videos are likely to be more effective than the promotional messages of commercial
advertisements. The traditional measurements used in marketing research include recall, which
is a direct measure that suggests evidence of conscious processing. It relies on the audience’s

ability to identify the memory trace consciously (Scott and Craig-Lees 2010). During product



placement exposure, unconscious processing takes place on the audience mind, and so implicit
measures should determine the conscious effects (Auty and Lewis 2004; Law and Braun 2000;
Van Reijmersdal et al. 2007). With neuromarketing research, it is possible to obtain consumer
insights without a verbal declaration of participants through different neurophysiological tools.
Different indexes or psychologic constructs can be analyzed with those techniques and
different stimuli can be tested, not only product placement (please see Cartocci et al. 2017;
Cherubino et al. 2017; Martinez-levy et al. 2017; Modica et al. 2018.). The aim of this chapter
is thus to contribute to the as of yet sparse literature for product placement studies relative to
music videos using neuromarketing techniques. Specially, the levels of two different
neurophysiological indexes such as ME index and EI of participants during the visualization
of music videos were measured. Also, eye fixations on products and self-report answers of
participants were analyzed, in order to see how products inserted in music videos are watched
and if they are recalled.

Methodology and Sample

The research involved 22 healthy volunteers (12 Males, 10 Females; average age =25,18
+2,28). During the study, brain activity, physiological reactions and eye-movements of each
participant were measured. Particularly, the experimental task consisted in watching a film in
which a series of music videos were inserted. The participants were told to pay attention to the
film. It contained eight music videos: four of them with a commercial product inserted and the
other four without. All music videos were randomized, and the total duration of the film was
ten minutes. After watching the film, each participant saw twenty images of different products,
with eight of them being present in the previously observed videos and 12 of them, the
distractors, not. After each image, an online questionnaire was administered in order to collect
the product’s recall, with the following questions: How much do you like this product from 0
to 10? / Do you remember if these products were on the music videos that you saw before? At
the end of the experience a short interview took place, with the aim to collect the spontaneous
recall of the videos, the products, and the individual music preferences. The music videos with
product placement (PPV) were: Coldplay “Adventure Of A Lifetime”; Avicii “Wake Me Up”;
Jennifer Lopez ft. Pitbull “Live It Up”; Lady Gaga and Beyoncé “Telephone”. On the other
hand, the music videos without product placement (NPPV) were: Pharrel Williams “Happy”’;
U2 “Ordinary Love”; Adele “Hello”; Mark Ronson ft. Bruno Mars “Uptown Funk”. The
products that appeared in the PPV were “Polaroid” photo camera, “Nokia” and “Sony”
smartphones; “ICE” watch; “Ralph Lauren” brand clothing; “Chanel” and ‘“Swarovski”

sunglasses; “Beats” speakers. The products inserted as distractors were “Fujifilm” and



“Kodak™ photo cameras; “Htc” and “Lg” smartphones; “Liu Jo” and “Swatch” watches;
“Calvin Klein” and “MCS” brand clothing; “Gucci” and “Rayban” sunglasses; “Bose” and

“Jbl”speakers. Figure 1 shows the experimental protocol.
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Fig. 1 The picture shows the experimental protocol.

During the experimental procedure with videos and images, the neurophysiological data was
recorded. Particularly, the bio-signals recorded during the entire experimental protocol were
Electroencephalography (EEG), Heart Rate (HR), Galvanic Skin Response (GSR) and Eye-
Tracking data (ET).

EEG Recording and Signal Processing

The EEG activity was recorded using ten electrodes (Fpz, Fpl, Fp2, AFz, AF3, AF4, AF5,
AF6, AF7, AF8) placed on the frontal portion of the scalp of participants through a portable
21-channels system (BEmicro, EBneuro, Italy). Even though the system allowed to record up
to 21 channels, a ready-made headband with only ten electrodes placed over the prefrontal and
frontal cortex was used, since only this area was of interest for the study. This approach also
reduced invasiveness and increased the participant’s comfort compared to traditional EEG
caps. The reference and the ground electrodes have been placed respectively on the left and
right earlobes. The signals have been acquired at a sampling rate of 256 Hz with the impedances
kept below 10kQ. After the acquisition phase, the raw EEG signal has been digitally pre-
processed by using the EEGLAB (Delorme and Makeig 2004) Matlab toolbox. Firstly, a notch
filter (50 Hz) was applied in order to reject the main current interference. Secondly, the
gathered signal has been band-pass filtered by a 5th order Butterworth filter ([2+30] Hz) in
order to reject the continuous component as well as high-frequencies interferences, such as
muscular artefacts. The Independent Component Analysis (ICA), in particular the SOBI
algorithm (Belouchrani et al. 1997) has then been applied to EEG data to identify and remove
the component related to eye blinks and eye movements, since their contribution overlaps the
EEG bands of interest (Di Flumeri et al. 2016). After the component has been manually selected

and removed, the EEG signal has been reconstructed. After these conservative steps — until



now no EEG data has been lost — in order to clean the EEG signal as much as possible, segments
still affected by artefacts have been automatically detected and rejected. To compute the
activity of the cortical areas of interest in a specific frequency band, the Global Field Power
(GFP) was then computed. This measurement summarizes the synchronization level of the
brain activity over the scalp surface (Lehmann and Michel 1990). The formula to calculate the
GFP is the following:

N
1
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Where 0 is the considered EEG band on the frontal cortical area, N is the number of electrodes
included in the area of interest and i is the index of the electrodes. To evaluate the ME, EEG
activity in the theta band of all the frontal electrodes has been considered for the GFP
computation. An increase in the frontal theta would imply an increase in the task difficulty or
a higher decodification of information (Wisniewski et al. 2015). ME index was estimated for
each second, and then normalized considering the index of the baseline (1 minute of open eyes).
The Autonomic Data Recordings and Signal Processing

The Shimmer System (Shimmer Sensing, Ireland) with a sampling rate of 64 Hz is used to
record the Blood Volume Pulse (BVP) and Galvanic Skin Response (GSR). For this, two
electrodes are placed on the palmar side of the middle phalanges of the second and third fingers
on the non-dominant hand of the participant in order to acquire the GSR signal according to
published procedures (Boucsein et al. 2012). Furthermore, a photoplethysmographic sensor is
placed on the thumb of the same hand for the BVP recording. The Pan-Tompkins algorithm
(Pan and Tompkins 1985) is utilized to obtain the heart rate (HR) signal from the BVP. The
constant voltage method (0.5 V) is employed for the acquisition of the GSR; then, with the help
of LEDAIlab software (Benedek and Kaernbach 2010), the tonic component of the skin
conductance (Skin Conductance Level, SCL) is estimated. The combination of HR and GSR
signals produces a monodimensional variable which returns the emotional state of subjects
(Vecchiato et al. 2014). Therefore, for the EI we refer to effects plane (Russell and Barrett
1999; Posner et al. 2005) where the coordinates of a point in this space are defined by the HR
(horizontal axis) and the GSR (vertical axis). Several studies have pointed out that these two
autonomic parameters correlate respectively with valence and arousal (Mauss and Robinson
2009). The interpretation of the EI indicates that the higher the value, the more emotional
engagement is experienced by the subject and vice versa.

Eye-Tracker Recordings and Signal Processing



To identify eye fixations on the proposed stimuli, eye-tracking data have been acquired through
the Tobii Pro X2-30 screen-based eye tracker with a sampling frequency of 30 Hz. For this,
firstly all the artefactual or not physiological points of gaze were automatically removed.
Secondly, eye-tracking data were analyzed with Tobii studio 3.4.8 for the extraction of
information regarding fixations in each area of interest (AOI), such as number of fixations on
each AOI; in this case, the AOI were the products inserted in music videos. Basing upon the
total number of fixations recorded on the screen throughout the movie, the percentage of
fixations eye tracking metric has been performed for each subject in order to evaluate the visual
attention elicited by each specific AOI. It has been obtained by dividing the number of fixations
of each participant for each AOI by the total number of fixations recorded on the screen
throughout the movie for each participant.

Data analysis:

For the product’s recall analysis, a t-test was performed for evaluating the fixation percentage
on recalled and non-recalled products during the online questionnaire.

A t-test was also used for assessing differences between both kinds of videos (PPV and NPPV)
with the data from the spontaneous declared recall of products during the final interview.
Paired t-tests were performed for evaluating differences between PPV and NPPV with data
from the mental effort index and data from the emotional engagement index.

Results

Eye Fixations and Recall of products

The first evidence of the present research is the relation between self-reported data and eye-
tracking data. This relation is between the recall of products obtained during the online
questionnaire, where participants answered to the question "Do you remember if this product
was present in the music videos you just saw?”, and the percentage of fixations that was
dedicated to each product contained in each AOI during the videos’ visualization. Figure 2
shows that the participants that remember the products included in the music videos are also
those who have dedicated, on average, a higher percentage of fixations on the products (t=-
3,735; p<0.001). An image representation of the heatmap for the fixation during a PPV is

shown in Figure 3.
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Fig. 2 The graph shows the statistical results from the t-test considering the fixation percentage
on recalled (YES) and non-recalled (NO) products during the online questionnaire. Error bars

represent standard error

Fig. 3 The picture shows a heatmap image detected during a PPV visualization

Spontaneous Recall of videos: Product placement videos VS Non-product placement videos
There is a higher spontaneous recall of PPV than NPPV within the interview results. The
difference is not statistically significant (p>0,05). Notwithstanding, Figure 4 demonstrates the
difference in the participants’ answers, which confirms that the placement of products, at least

in this case, has led to greater remembrance not only of the products, but of the video itself.
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Fig. 4 The graph shows the different answers of participants for the spontaneous recall of

videos during the interviews

Mental effort: Product placement videos VS Non-product placement videos

Regarding the cognitive index of mental effort, from the comparison between PPV and NPPV,
a higher cognitive effort emerged for the first ones (see figure 5). This difference was
statistically significant (t=2,786; p = 0,016).
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Fig. 5 The graph shows the statistical results from the t-test conducted for the ME index values

concerning the comparison among PPV and NPPV. Error bars represent standard error

Emotion engagement: Product placement videos VS Non-product placement videos

Both kinds of videos evoked a negative emotional reaction. Nevertheless, in comparison to the
NPPV, the PPV achieved a less negative emotional engagement. This statistically significant
difference is demonstrated in figure 6 (t= 2,405; p = 0,033).
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Fig. 6 The graph shows the statistical results from the t-test conducted for the Emotional Index

values concerning the comparison between PPV and NPPV. Error bars represent standard error

Discussion

In accordance with the analyzed indexes of ME index and El, it has been confirmed that music
videos with a product or brand inserted have higher levels of both than music videos without
product placement. Regarding the ME index, different researches have previously identified
that changes in the EEG spectra reflect levels of mental effort on different tasks (Arico et al.
2014; Berka et al. 2007; Borghini et al. 2014; Cartocci et al. 2015; Cartocci et al. 2016; Cartocci
et al. 2017). During the visualization of a music video, this index could be connected to the
presence of commercial products, which require a higher information processing. In addition,
the emotional engagement during the visualization of the videos differed between PPV and
NPPV. In particular, the former had higher El values compared to the latter. Since the PPV had
higher content decoding, this could be explained with the context of the video being more
comprehensible and thus generating a higher level of emotional engagement. The results of
self-report data collected through the online questionnaire reveal that for those who
remembered the products included in the music videos, there was, on average, a higher
percentage of fixations on the products. Therefore, the relation between the number of fixations
dedicated to a product and the recall gives us information to confirm a significative, positive
relation between both measures. As sown by connectedness research, the intensity of the
relationship viewers develop with television programs and characters affects their memory of
placements (Russell et al. 2004). Recall is a direct measurement relying on an audience
member’s ability to identify the memory trace consciously, which indicates evidence of

conscious processing. Although recognition also provides a direct measurement, its



relationship with unconscious processing is not clear, given that recognition often serves to
identify sensory memory content (Baddeley 2007). The relationship between memorization
and attention has been widely studied in marketing research, with the consensus being that
greater allocation of attention to a stimulus facilitates its memorization (Unsworth and Spillers
2010). In marketing and particularly in product placement, it is crucial to understand how visual
attention influences product and brand recall. During this study we utilized different videos
with and without product placement to analyze and compare the perception of real top ten
music videos. An important limitation of the study is that participants might potentially be
familiar with the inserted products. The video type might furthermore influence results by
reflecting individual differences in terms of music preferences and liking of the video’s
contents.

Conclusion

This study sought to determine whether the insertion of commercial products in music videos
effects on implicit responses of consumers to the videos as well as to the products themselves
and consequently also on the conscious recall. Connecting the number of fixations with visual
attention and products’ recall answers with their memorization, results denote that products
with higher visual attention have higher memorization. Likewise, PPV show higher values for
mental effort, emotional engagement and spontaneous recall than NPPV. These results
highlight the importance of a selected product positioning during a video exposure, as well as,
of the time of the products' appearance during their insertion in different communication media.
This can help marketers ensuring that visual attention to the products will lead to a higher level
of recall.

For future studies in this field, it appears promising to consider the context of music videos for
more targeted brand or product placement. An in-depth analysis could denote the eventual
perfect match between the type of video and the product promotion suiting the company’s
strategy. Likewise, in future studies videos could be “lab-processed” in order to test the same
videos with and without product placement. Results could shed light on the influence of product
appearance and less on the perception of the video itself, reducing the bias of the context in
videos.

References

Arico P, Borghini G, Graziani | et al (2014) Towards a multimodal bioelectrical framework for
the online mental workload evaluation. In Engineering in Medicine and Biology Society
(EMBC), 2014 36th Annual International Conference of the IEEE, pp. 3001-3004



Auty S, Lewis C (2004). The ‘delicious paradox’: preconscious processing of product
placements by children. The psychology of entertainment media: Blurring the lines between
entertainment and persuasion, pp 117-133

Baddeley A (2007) Working memory, thought, and action, vol 45. OUP Oxford

Belouchrani A, Abed-Meraim K, Cardoso J. F, et al (1997). A blind source separation
technique using second-order statistics. IEEE Transactions on signal processing 45(2), pp 434-
444

Benedek M, Kaernbach C (2010) A continuous measure of phasic electrodermal activity. J
Neurosci. Methods 190, pp 80-91.

Berka C, Levendowski D. J, Lumicao M. N et al (2007) EEG correlates of task engagement
and mental workload in vigilance, learning, and memory tasks. Aviation, space, and
environmental medicine 78(5), B231-B244

Borghini G, Astolfi L, Vecchiato G et al (2014) Measuring neurophysiological signals in
aircraft pilots and car drivers for the assessment of mental workload, fatigue and
drowsiness. Neuroscience & Biobehavioral Reviews 44, pp 58-75

Boucsein W (2012) Electrodermal activity. Springer Science & Business Media

Cartocci G, Caratu M, Modica E et al (2017) Electroencephalographic, Heart Rate, and
Galvanic Skin Response Assessment for an Advertising Perception Study: Application to
Antismoking Public Service Announcements. Journal of visualized experiments: JOVE 126
Cartocci G, Maglione A. G, Vecchiato G et al (2015) Mental workload estimations in unilateral
deafened children. In Engineering in Medicine and Biology Society (EMBC), 2015 37th
Annual International Conference of the IEEE, August, pp 1654-1657

Cartocci G, Maglione A. G, Rossi D et al (2016) The influence of different cochlear implant
features use on the mental workload index during a word in noise recognition task. Int. J.
Bioelectromagn. Vol 18,pp 60-66

Cartocci G, Maglione A.G, Modica E, et al (2017) Is the younger the less effortful? An
electroencephalographic comparison among consecutive generations of cochlear implant
sound processors. International Journal of Bioelectromagnetism 19(1), pp 11-17

Cherubino P, Cartocci G, Modica E et al (2017) Wine Tasting: How Much Is the Contribution
of the Olfaction? In International Conference on Computational Methods in Experimental
Economics. Springer, Cham, pp 199-209

Delorme A, Makeig S (2004) EEGLAB: an open source toolbox for analysis of single-trial
EEG dynamics including independent component analysis. Journal of neuroscience methods
134(1), pp 9-21



Di Flumeri G, Aricé P, Borghini G, et al (2016) A new regression-based method for the eye
blinks artifacts correction in the EEG signal, without using any EOG channel. In Engineering
in Medicine and Biology Society (EMBC), 2016 IEEE 38th Annual International Conference,
August 2016

Gonzalez, M. B., & Garcia, T. R. (2012). Imagen de marca y product placement. ESIC
Editorial, pp 120-121.

Law S,Braun K. A. (2000) I'll have what she's having: Gauging the impact of product
placements on viewers. Psychology & Marketing 17(12), pp 1059-1075

Lehmann D, Michel C. M. (1990) Intracerebral dipole source localization for FFT power
maps. Clinical Neurophysiology 76(3), pp 271-276

Martinez-Levy A, Cherubino P, Cartocci G (2017) Gender Differences Evaluation in Charity
Campaigns Perception by Measuring Neurophysiological Signals and Behavioural Data.
International Journal of Bioelectromagnetism 19(1), pp 25-36

Mauss I. B, Robinson M. D (2009) Measures of emotion: a review. Cogn. Emot. 23,pp 209—
237

Modica E, Cartocci G, Rossi D et al (2018) Neurophysiological responses to different product
experiences. Computational intelligence and neuroscience, 2018

Nebenzahl 1.D, Secunda E (2015) Consumers' Attitudes Toward Product Placement in Movies.
International Journal of Advertising, 12(1), pp 1-11

Nelli R. P, Bensi P (2007) Il product placement nelle strategie di convergenza della marca nel
settore dell'intrattenimento. Vita e Pensiero, Vol. 23

Pan J, Tompkins W. J (1985) A real-time QRS detection algorithm. IEEE Trans. Biomed.
Eng, 32(3), pp 230-236

Plambeck J (2010) Product placement grows in music videos. The New York Times, 5, B8
Posner J, Russell J. A, Peterson B. S (2005) The circumplex model of affect: an integrative
approach to affective neuroscience, cognitive development, and psychopathology. Dev.
Psychopathol. 17, pp 715-734.

Russell J. A, Barrett L. F (1999) Core affect, prototypical emotional episodes,

and other things called emotion: dissecting the elephant. J. Pers. Soc. Psychol. 76, pp 805-819.
Russell C. A, Norman A. T., Heckler S. E. (2004) People and “their” television shows: An
overview of television connectedness. The psychology of entertainment media: Blurring the
lines between entertainment and persuasion,pp 275-290

Scott J, Craig-Lees M. (2010) Audience engagement and its effects on product placement
recognition. Journal of Promotion Management, 16(1-2), pp 39-58



Unsworth N, Spillers G. (2010) Working memory capacity: Attention control, secondary
memory, or both? A direct test of the dual-component model. Journal of Memory and
Language, 62(4), pp 392406

Van Reijmersdal E. A, Neijens P. C, Smit E. G. (2007) Effects of television brand placement
on brand image. Psychology & marketing, 24(5),pp 403-420

Vecchiato G, Maglione A. G, Cherubino P, et al (2014) Neurophysiological tools to investigate
consumer’s gender differences during the observation of TV commercials. Computational and
mathematical methods in medicine, 2014

Wisniewski M. G, Thompson E. R, Iyer N, et al (2015) Frontal midline 6 power as an index of
listening effort. Neuroreport, 26(2), pp 94-99



