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Gender Differences in Transnational Brand Purchase Decision Toward Mixed Culture and Original Culture Advertisements: An fNIRS Study
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Culture strategy is very important for transnational brand marketing. Functional near-infrared spectroscopy (fNIRS) is a promising brain imaging modality for neuromarketing research. In the present study, we used fNIRS to explore the neural correlates of consumers’ purchase decision on different cross-culture marketing strategies. Forty Chinese participants watched transnational brands and products advertised with photographs of the brands’ original culture (the original culture advertisements) and advertised with photographs of Chinese culture (the mixed culture advertisements), respectively. The behavioral results showed that the female participants showed significantly higher purchase rate when watching the original culture advertisements than the mixed culture advertisements, whereas the male participants did not show significant preference between these two types. The fNIRS results further revealed that for the female participants, watching mixed culture advertisements evoked significant positive activation in the left dorsolateral prefrontal cortex and negative activation in the medial prefrontal cortex, which was not found in the male participants. These findings suggest possible cognitive and emotional differences between men and women in purchase decision making toward different cross-culture marketing strategy. The present study also demonstrates the great potential of fNIRS in neuromarketing research.
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INTRODUCTION

Globalization has greatly promoted the international production and sales, providing new choices for global consumers and rich opportunities for transnational enterprises. Culture plays an important role in influencing the consumers’ attitude and purchase intention toward a brand (Zhou et al., 2015; Choi et al., 2020). However, for a transnational brand, the cultures between its origin country and host country are usually very different. Culture difference may bring fashion and exoticism feelings to the host consumers and promote the sale (Batra et al., 2000; Strizhakova et al., 2008). On the other hand, it may also bring barrier to convey value and concept from the marketers to the consumers. How to make the brands accepted by people in the host country of entirely different culture always challenge the transnational marketers (Theodosiou and Leonidou, 2003; Engelen and Brettel, 2011).

A popular marketing strategy to close this gap is to integrate the brand into the host country’s local culture. For example, marketers can launch advertisements that embed their products into the host country’s local famous scenic spots, legendary tales, or daily life. This strategy is expected to win the market by showing respect, friendship and sincerity to the host consumers (Wang and Lin, 2009; Wu, 2011). However, this strategy is not risk-free. Many transnational brands carry strong cultural information of their origin country, and they can even be viewed as symbols of their own culture (e.g., Apple is a cultural symbol of the Silicon Valley and American technology industry; Chanel represents the luxury culture of France). Integrating transnational brands into host culture usually generate culture mixing. Culture mixing refers to simultaneously presenting the representative symbols of different cultures in a same space (Chiu et al., 2009, 2011; Hao et al., 2016). Inappropriate culture mixing may induce people’s exclusive reaction (Chiu and Cheng, 2007) by enlarging the perception of distance between the original culture and the host culture (Chiu et al., 2009; Torelli et al., 2011), evoking negative emotional experience (Tong et al., 2011b; Wu et al., 2014; Morris et al., 2015), and/or bringing perceived cultural threat (Cheng, 2012). It is a hot field to study cross-culture marketing strategy for transnational brands (Cui et al., 2012, 2016; Torelli and Ahluwalia, 2012; Peng and Xie, 2016; Shi et al., 2016).

Neuromarketing is a fast-developing field. With the help of the brain imaging techniques, researchers can non-invasively measure the consumers’ neural activity. This technology offers marketing researchers opportunity to investigate the neural mechanism of the purchase behavior and discover subtle neural markers related to consumers’ decision-making process (Ariely and Berns, 2010). Functional near-infrared spectroscopy (fNIRS) is a novel non-invasive brain imaging technology. It measures the brain’s neural activity by monitoring the regional cerebral hemoglobin concentration changes (Boas et al., 2004). Compared with other modalities such as functional magnetic resonance imaging and electroencephalogram, fNIRS has many unique advantages such as low-cost, portable, comfortable, and insensitive to head motion (Hoshi, 2003). Moreover, fNIRS has relatively high temporal resolution and spatial resolution (Cutini et al., 2012). These advantages make fNIRS a very promising brain imaging modality. In recent years, pioneering studies have introduced fNIRS to culture and neural marketing studies (e.g., Murata et al., 2015; Kim et al., 2016; Çakir Murat et al., 2018; Krampe et al., 2018; Meyerding and Mehlhose, 2020). However, to our knowledge, few studies have utilized this approach to study cross-culture marketing strategy for transnational brands. Therefore, the present study motivated to explore the feasibility of using fNIRS to study the neural correlates of consumers’ purchase decision toward different cross-culture marketing strategies for transnational brands.

In the present study, forty Chinese participants watched two different types of advertisements of a series of transnational brands and products. One type of advertisements emphasized a brand’s original culture by presenting the brand with its original culture symbols (i.e., the original culture condition, OC). The other type of advertisements tried to integrate a brand into the host culture by presenting it with Chinese culture symbols (i.e., the mixed culture condition, MC). We measured the participants’ neural activity by using fNIRS when they were watching the advertisements, and compared the participants’ behavioral and neural responses between the two conditions. Moreover, previous studies suggested that cognitive and emotional differences widely exist between genders (Speck et al., 2000; Birditt and Fingerman, 2003; Labouvie-Vief et al., 2003; Goldstein et al., 2005). Therefore, we also examined the gender differences in the purchase decision under different conditions.



MATERIALS AND METHODS


Participants

Forty healthy college students (21.2 ± 2.1 years of age, 20 males, and 20 females) from Shenzhen University participated in this study. All the participants were right-handed, with normal or corrected-to-normal vision, and without any history of psychiatric or neurological disorders. The participants were recruited via the campus network bulletin board system. Every participant received ¥40 CNY (about $6 USD) for the participation. All the participants gave written informed consent in accordance with the Declaration of Helsinki before the experiment. The study protocol was approved by the Institutional Review Board at Shenzhen Key Laboratory of Affective and Social Cognitive Science, Shenzhen University.



Stimuli

Fifteen products of famous transnational brands were used in the present study (e.g., Adidas shoes, Apple mobile phones, and Chanel fragrance). Every product had two print advertisements (30 advertisements in total). Each advertisement consisted of a picture of the product, a logo of the brand and a background photograph. For one type of the advertisements (the mixed culture condition, MC), the background photograph contained significant Chinese culture symbols (e.g., the Great Wall or the Forbidden City), whereas for the other type of advertisements (the original culture condition, OC), the background photograph contained significant foreign cultural symbols (e.g., the Louvre of France or the Mount Rushmore of America). The advertisements were evaluated by another group of forty college student volunteers (20.9 ± 2.3 years of age, 20 males, and 20 females). For every advertisement, they rated how much the background photograph suited to advertise the brand and the product. For the mixed culture advertisements, they further rated how much they presented an integration of the brand and the product with Chinese culture, and for the original culture advertisements, they rated how much the advertisement presented an integration of the brand and the product with their original culture. The volunteers rated every question with a six-point scale (1 = not at all, 6 = very much; see Supplementary Material).



Procedure

During the experiment, the participants were instructed to watch the advertisements and make decision that whether to buy the product shown in each advertisement. The whole procedure consisted of 30 trials. Each trial began with an indicator on the screen for 0.5 s, and then an advertisement was presented for 6 s. After the advertisement, the participants were asked to answer whether they wanted to buy the product as soon as possible by pressing a keyboard. A central fixation cross was presented for 6.5 s after the participants responded and the participants were instructed to relax and rest before the next trial. The whole procedure takes about 7 min (Figure 1A). The advertisements were presented in pseudo random sequence and counterbalanced between the two conditions.
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FIGURE 1. Scheme of the experiment. (A) The paradigm of the experiment. (B) The configuration of the fNIRS probes.




fNIRS Data Acquisition and Pre-processing

The fNIRS measurement was conducted with a NIRScout continuous wave fNIRS system (NIRx Medical Technologies, New York, NY, United States). A probe set containing 16 emitters and 16 detectors was placed on the frontal area, forming 52 measurement channels in total. The probe set was placed by approximately putting its bottom middle channel on Fpz of the international 10–20 system (Jasper, 1958; Figure 1B). The source-detector distance was 30 mm. The cortex localization of the optodes and channels was obtained by using the NIRSite software (NIRx Medical Technologies). The absorptions of the near-infrared lights at two wavelengths (785 nm and 830 nm) were measured with a sampling rate of 3.91 Hz. The oxygenated (HbO) and the deoxygenated (HbR) signals were calculated by using the modified Beer–Lambert law (Cope and Delpy, 1988). The differential pathlength factor were 7.25 and 6.38 for 785 nm and 830 nm, respectively (Hiraoka et al., 1993). The wavelet-based method (Duan et al., 2018) was applied to remove the superficial physiological noise in the signal. Then the signal was 0.01–0.2 Hz bandpass filtered to remove the low-frequency drift and the high-frequency noise (Zhang et al., 2017).



fNIRS Data Analysis

The neural responses were analyzed by the general linear model approach. The regressor corresponding to each condition was generated by convolving the stimuli series with the canonical hemodynamic response function. In the individual level, the model parameters were estimated channel-by-channel for all the participants. Then the mixed effect model-based group-level activation t-maps were calculated by conducting a one-sample t-test on all individual parameters (Holmes and Friston, 1998; Lu et al., 2010). The activation maps of the MC condition, the OC condition, and the contrast between the two conditions (MC – OC) were generated, respectively. Only the HbO signal was used to conduct the analysis because of its high signal-to-noise ratio (Tong et al., 2011a). All the analysis were conducted with custom programmed MATLAB script.



RESULTS


Behavioral Results

To validate the stimulus materials, the advertisements were rated by other volunteers than the participants engaged in the fNIRS study. For the question that how much the background photograph suited to advertise the brand and the product, all the advertisements got high average ratings, and no significant difference was observed between the MC and the OC conditions (4.93 ± 0.15 for MC and 4.90 ± 0.19 for OC, p = 0.66). Moreover, for the question that how much the advertisements presented an integration of the brand and the product with Chinese culture, the MC advertisements got an average rating of 4.86 ± 0.16, whereas for the question that how much the advertisements presented the original culture that the brand and the product belong to, the OC advertisements got an average rating of 4.86 ± 0.10, and no significant difference was observed between the MC and the OC advertisements (p = 0.96). These results suggested that both the MC and the OC advertisements had good quality in design and cultural representativeness.

The participants’ purchase rates were analyzed by using two-way ANOVA. Neither of the main effects (advertisement type and gender) was found significant, whereas their interaction was significant [F(1, 39) = 7.835, p = 0.007, and [image: image] = 0.094]. The simple effect analysis revealed that for the female participants, the original culture advertisements induced significantly higher purchase rate (0.71 ± 0.16) than the mixed culture advertisements (0.52 ± 0.15, p = 6.98 × 10–4), and for the male participants, the difference between purchase rates toward the original culture advertisements (0.58 ± 0.17) and the mixed culture advertisements (0.60 ± 0.20) was insignificant (p = 0.72; Figure 2).
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FIGURE 2. Behavioral results. The y-axis represents the purchase rate. Error bars denote the standard error. MC: the mixed culture condition. OC: the original culture condition. ***: p < 0.001.




fNIRS Results

As shown in Figure 3A, the MC condition showed significant positive activation in the left dorsolateral prefrontal cortex (dlPFC) [BA 46, channel 29 (p = 3.62 × 10–8)] and negative activation in the medial prefrontal cortex (mPFC) [BA 9, channel 3 (p = 8.77 × 10–6), channel 4 (p = 1.31 × 10–5), and channel 5 (p = 2.10 × 10–4)], whereas the OC condition did not show any significant activation channels. MC showed significantly higher response than OC in the dlPFC [BA 46, channel 29 (p = 5.90 × 10–4)].
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FIGURE 3. The group-level activation t-maps for all the participants (A) and for different gender (B). The black circles marked the significantly negatively activated channels in mPFC, and the purple circles marked the significantly positively activated channels in dlPFC. MC: the mixed culture condition. OC: the original culture condition.


We further conducted the same analysis on the male and the female participants, respectively. As shown in Figure 3B, for the MC condition, the female participants showed significant positive activation in the left dlPFC [BA 46, channel 29 (p = 5.21 × 10–4)] and negative activation in the mPFC [BA 9, channel 3 (p = 1.48 × 10–5), channel 4 (p = 2.89 × 10–5), and channel 5 (p = 6.09 × 10–4)], and the male participants showed no significant activation. For the OC condition, neither the male nor the female participants showed significant activation. Moreover, for the female participants, MC showed significantly lower response than OC in the mPFC [BA 9, channel 3 (p = 2.00 × 10–5), and channel 4 (p = 4.49 × 10–5)]. All significances reported above were at p < 0.05, Bonferroni corrected.



DISCUSSION AND CONCLUSION

Culture difference is an important issue in transnational marketing. In the present study, we simulated a virtual purchase scenario and measured the behavioral and neural responses toward two types of advertisements of different cross-culture marketing strategy (i.e., the mixed culture advertisement and the original culture advertisement). Behaviorally, we found that the female participants showed significantly higher purchase rate when watching the original culture advertisements than the mixed culture advertisements, whereas the male participants did not show significant preference between these two types. The fNIRS results further revealed that for the female participants, watching mixed culture advertisements evoked significant positive activation in the left dlPFC and negative activation in the mPFC, which was not found in the male participants.

In our experiment, the integration of the transnational brands with the Chinese culture symbols presented prominent culture mixing characteristics. Previous studies suggested that emotion can mediate the response to the multicultural experience (Cheng et al., 2011; Wu et al., 2014). It was also suggested that culture mixing may evoke the participants’ perception to external threats to the fidelity of in-group identity and therefore induce disgust emotion (Cheon et al., 2016). This negative emotion may further influence the cognitive information processing and the consequent decision making (Matthews and Levin, 2012). The female is generally regarded as “more emotional” than the male, and show stronger emotional physiological and neural responses than the male during emotion processing (Kring and Gordon, 1998; Labouvie-Vief et al., 2003; Hofer et al., 2006; Koch et al., 2007). Therefore, compared with the male participants, the female participants may be more sensitive to the negative influence induced by culture mixing. In the present study, we found that the female participants showed significantly lower purchase rate in the MC condition than in the OC condition, and the fNIRS results further revealed significant negative mPFC activation in the MC condition other than in the OC condition. A previous fNIRS study suggested that negative emotion stimuli could evoke negative activation in mPFC (Huang et al., 2017). Therefore, these findings indicated that the mixed culture advertisements used in the present study might induce more negative emotional experience to the female participants than the male participants, thus leading to lower purchase rate.

Cognitive fluency is another factor that may affect the response to culture mixing (Shapiro, 1999). It is suggested that individuals with high cognitive fluency precepted in processing a brand stimulus tend to make positive evaluations and vice versa (Lee and Labroo, 2004). It is also suggested that culture mixing may affect cognitive fluency and thus cause reduced evaluations to a brand (Torelli and Ahluwalia, 2012). In our experiment, the brand and the background photograph were culturally consistent in the OC condition. This congruency effect may facilitate the cognitive fluency. dlPFC plays critical roles in cognitive control, including receiving conflict detection signal, adjusting and reallocating cognitive resources, attention control and conflict resolving (Blais and Bunge, 2009; Bartoli et al., 2018). Interestingly, the present study found significant positive activation in the left dlPFC in the MC condition for the female participants, which may suggest that the female participants have lowered cognitive fluency when processing the mixed culture advertisements with prominent cross-culture property.

Neuromarketing approaches allow researchers to better understand various of complex purchase decision phenomena and make more comprehensive assessment of a marketing strategy, by analyzing the underlying neurobiology which are neglected or unavailable in traditional behavioral studies. The present study provided a preliminary example of using fNIRS in studying the transnational brands’ cultural marketing strategy. Our results suggested that fNIRS could effectively capture the neural responses to the cognitive and emotional processing in purchase decision making. Beyond our current experiment, fNIRS has great potential to provide experimental environment much closer to the daily life and support larger sample size of participants to assist practical transnational marketing strategy research.

This study also has several limitations that will be improved in our future works. First, the present study did not measure the participants’ emotion which may play an important role in cross-culture processing (Wu et al., 2014; Cheon et al., 2016). Second, the present study did not regard the properties of the brands and products (e.g., male-oriented or female-oriented) that may bring bias to the decisions of different gender. Third, it is necessary to use larger sample size for each gender to further confirm the current discovery.

In conclusion, the present study revealed the neural correlates of processing the original culture advertisements and the mixed culture advertisements for transnational brands. It validated the feasibility of applying fNIRS to study cross-culture marketing strategies for transnational brands and demonstrated its potential in neuromarketing research. The present study may also shed light on understanding the neural mechanism of culture mixing.
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