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We propose that independent and interdependent differ on how they manage conflicting goals. We demonstrate interdependent are

more likely to highlight saving in two sequential choices, while independent are more likely to adopt balancing mode by preferring

spending first and intending to achieve the saving goal at next opportunity.
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Participants received 2 seconds of aroma’s stimulation directly in their nose through 2 polythene tubes converging in a facial mask. 
Subjects were previously instructed to do not move and pay attention to the aroma, trying to recognize it. Timing, amount and order of pre-
sentation were controlled by an fMRI compatible, computerized, olfactometer.

Imaging  was conducted using a 1,5 Tesla fMRI scanner at the Radiology Unit of Cattinara Hospital, Trieste.
The fMRI data were analysed using SPM5 package. The images were first corrected to remove the effects of subject’s moving whilst 

in the MR scanner; then the brain images for each subject were morphed to make them all the same shape; finally we carried out statistical 
analysis to detect the particular effect that we were interested in (e.g. smelling citrus aroma compared with smelling neutral). 

The analyses were conducted for citrus aroma compared to neutral during the timing in which subjects received the aroma and the few 
seconds immediately after.

RESULTS & DISCUSSION
We demonstrated that citrus aroma stimulate cerebral regions according to its semantic characteristics; citrus is an edible stimulus, gen-

erally associated with the orange or the lemon; it is extremely scented. This stimulus is characterized by the colour, varying from orange to 
yellow (all nuances belonging to the same family of colour); in fact citrus is a typical example of colour-material colour.

Specifically, while subjects were receiving the stimulus, the brain’s response is characterized by the perceptual aspects, especially visual: 
MNI coordinates: right/left BA 17 and 18, right middle occipital gyrus, left BA 2/1; these areas are involved in the elaboration of visual and 
somatosensory aspects of stimuli, specifically BA 17 is the primary visual cortex involved in the elaboration of colour, and BA 18 is the 
secondary visual cortex involved in the elaboration of shape and implicated, also,  in visual imagery.

In the “after” period, corresponding to the few seconds after the olfactory stimulation, the cerebral response changes, becoming canoni-
cal for a smell stimulus, involving the left superior frontal gyrus and the left middle frontal gyrus, both areas involved in the cortical elabora-
tion of familiar odours.  

CONCLUSIONS
To date, all previous studies of colour-odor correspondences have required participants to make explicit matches between specific 

colours and particular odors (3;4), or how chromatic stimuli modulate odor response in the human brain (1), whereas in the present study, 
we demonstrated how a odor stimulus could produce a brain activation typically associated to visual stimuli while subjects are sniffing the 
aroma. These results, even if preliminary, underlying how certain aspects of a product could work as synesthetic cues in the human brain. 
This interest in odor-visual interactions is an example of areas where future research might be directed, particularly in terms of implications 
for the study of individual differences, the role of mental imagery, the promise of more neurocognitive approaches, and the need for more 
consideration of the multy-sensory interactions of our senses on consumption behavior. 
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We propose that independent and interdependent differ on how they manage conflicting goals. We demonstrate interdependent are more 

likely to highlight saving in two sequential choices, while independent are more likely to adopt balancing mode by preferring spending first 
and intending to achieve the saving goal at next opportunity.

Researchers in North America often focus on how to help consumers to succeed in their personal saving goals (e.g., Bayuk, Janiszewski, 
and Leboeuf 2010; Loibl 2009). However, contrary to North American’s difficulty in saving money, economic growth of some countries has 
long been hindered by their residents’ high saving rates, such as China. So understanding what factors account for such big difference in 
saving and spending across countries would be of great importance to governments, financial service firms and consumers. In this research 
we suggest that individuals with different self-construals (independent vs. interdependent) differ on how they manage conflicting saving and 
spending goals, which in turn leads to the difference described above. 

Consumers often have spending goal and saving goal at the same time. Saving is a goal with more virtue, which can provide people 
with financial safety. Spending is a temptation which can provide immediate satisfaction to consumers. Pursuing either one of them could not 
completely abandon the other. We have to save money while constantly spend. When managing two conflicting goals, people can highlight 
one goal and continue to behave in the same way consistent with this focal goal, or they might also balance between two goals and their 
behavior varies (Fishbach and Dhar 2008). Highlighting a focal goal in two sequential choices would benefit the pursuing of the focal goal, 
while balancing the focal goal and temptation by preferring the tempting option that can provide immediate satisfaction first and intending 
to choose a goal option at the next opportunity would probably hurt the achieving of the focal goal, as people might constantly postpone the 
goal-congruent choices (Fishbach and Zhang 2008).

Research on cross-cultural differences suggest that individuals with an interdependent self-construal might be better at handling intraper-
sonal conflict and mixed emotions than those with an independent self-construal (Hong and Lee 2010; Kyoungmi and Shavitt 2004; Williams 
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and Aaker 2002). And conflicting vice and virtuous goals are often associated with ambivalence and mixed emotions (Emmons and King 
1988), which would make consumers  feel a lot of tension and give in to the buying impulse (Rook 1987). It’s possible that the advantage 
of interdependent on coping with intrapersonal conflict and mixed emotions makes them less torn by the temptation and better focus on the 
more important goal. Findings from Zhang and Shrum (2009) also suggested that individuals with interdependent self-construal exhibited 
less impulsive consumption tendencies than those with independent self-construal. In line with prior research, we propose that when manag-
ing conflicting saving and spending goals, individuals with interdependent self-construal would be more likely to adopt a highlighting mode, 
while individuals with independent self-construal are more likely to adopt a balancing mode. 

Two experimental studies were conducted to test our hypothesis using both chronic and situational self-construals. In experiment 1, we 
tested whether chronic self-construals resulted in different managing mode when facing conflicting goals. 217 Full-time MBA students were 
asked to imagine that they were trying hard to save money now and could save about one third of their monthly income. However, both this 
month and next month there would be a product on sale they like equally, which will make them save nothing that month. Respondents were 
asked to choose whether they would buy or not buy the product specifically this month and next month. Then respondents’ self-construals 
were measured (Singelis 1994). Demographic information, such as personal and household incomes, is also recorded at the end of the sur-
vey. 51 (53) participants were classified as independence-dominated (interdependence-dominated) whose independence (interdependence) 
score fell above the median and whose interdependence (independence) score fell below the median. ANOVA analysis with self-construal 
as a between-subjects factor and time-order choice as a within-subjects factor showed that there was a main effect of time order (p<0.05) 
and no main effect of self-construal. More specifically to our hypothesis, the interaction between self-construal and time order is significant 
(p<0.05). Further analysis showed that respondents are less likely to choose not to buy the product (behavior consistent with the saving goal) 
in this month (32.7%) than in next month (44.2%) (p<0.05). Among individuals with interdependent self-constraul, respondents’ intention to 
choose behavior consistent with their saving goal did not differ between this month (43.4%) and next month (43.4%), a pattern that indicates 
highlighting saving. While among individuals with independent self-construal, significantly less respondents chose saving goal this month 
(21.6%) than next month (45.1%) (p<0.01), a pattern that indicates balancing saving and spending by preferring immediate satisfaction and 
intending to pursue the saving goal later. And as to this month’s choice, significantly more individuals with interdependent self-construal 
(43.4%) chose to save than those with independent self-construal(21.6%) (p<0.05). 

In the second experiment, we verified our findings by situationally activating individuals’ self-construals. The procedure was similar 
with the first experiment, except that rather than measured, independent or interdependent self-construal was primed at the very beginning of 
the experiment. We used the same Chinese priming materials used by Sui and Han (2007). 97 adult college students were asked to circulate 
all the pronouns in a travel story. The same text was presented with almost all of the pronouns being either independent pronouns (e.g. I) 
or interdependent pronouns (e.g. we) to prime the two selves. The result is similar as those in experiment 1 with approaching significance 
(p<0.10), except that the main effect of time-order is not significant. 

In sum, the two studies both demonstrated that individuals with independent self-construal are more likely to adopt a balancing mode 
and individuals with interdependent self-construal are more likely to adopt a highlighting mode when facing conflicting saving sand spending 
goals. Our new findings contribute to the literature both on self-construal and goal system theory. Also our findings have practical implica-
tions on how to encourage spending in those countries with high saving rate and how to help consumers to save in those countries with low 
saving rate. 
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