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Abstract 

 

The clothing industry is not only one of the biggest polluters of the environment, but also a 

driving factor in climate change. A promising solution is to reuse clothes, which consumers can 

do by purchasing second-hand clothes. The current study focuses on affecting consumer 

behavior with the use of scent in a sustainable environment. The goal of this study was to 

investigate if a congruent odor could affect consumers evaluation and their spending behavior. 

Additionally, the relationship between consumers evaluation and their spending behavior was 

researched. To test the hypotheses, a field experiment with a between-subject design was 

executed where consumers of a second-hand clothing store (N = 308) would face one of three 

conditions: clean clothing scent (associated with clean clothes and hygiene), citrus scent 

(associated with cleanliness but not with clothes) and the regular store odor (control condition). 

A one-way ANOVA and a mediation analysis was performed to analyze the data. In line with 

prior research, the clean clothing scent significantly increased the amount of money participants 

spend. In contrast, the clean clothing smell did not affect customers evaluation, and no mediation 

of store evaluation on the relationship between scent and spending behavior was found. These 

results show that consumers are affected by a scent that is clearly liked with clean clothes, as 

they spend more money. However, the evaluation of the store by consumers did not change 

between the conditions. Further research should focus on the relationship between congruent 

scents on sustainable behavior as little is currently known.  

 

Keywords: Fast fashion, ambient smell, sustainability, second-hand store,               

consumer behavior 
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Every year 80 billion new clothing items are bought all over the world (Tabishat, 2022). Three 

fifths of these new products are thrown away, amounting to 92 million tons of waste (Niinimäki 

et al., 2020). The disposal of this rather large textile waste is a major concern as many items 

contain hazardous chemicals that pollute drinking water, soil and air (Pervez et al., 2021). 

Additionally, 79 trillion liters of water are used to produce this massive amount of clothes 

(Niinimäki et al., 2020). One common consequence of the tremendous water usage is water 

depletion, a phenomenon where the amount of water in an area is heavily reduced which often 

affects the weather with droughts, water scarcity and reduced precipitation (Chen et al., 2020). 

Thus, reducing the negative impact of the fashion industry on the global environment is crucial. 

 The fashion industry experienced an increase of waste production due to the modern 

phenomenon of fast fashion (Hayes & Jones, 2006). The term fast fashion is used to describe the 

rapid production of clothes needed to keep up with consumer demands at any given time (Hayes 

& Jones, 2006). One problem of the fast fashion industry is the short lifecycle of products. New 

goods have to be produced more frequently to keep up with the constant demand. This creates a 

need to dispose unsold items more regularly to create space for new items (Hayes & Jones, 

2006). A possible solution from the consumers perspective would be to sell used clothing items 

to battle fast fashion through the reuse of these clothes, to create less waste. 

 Second-hand clothing stores received a major increase in customers over the last decades 

as customers become aware of the negative impact their shopping behavior has on the 

environment (Herjanto et al., 2016). The purpose of second-hand stores is reusing and reselling 

clothes to reduce the impact of waste that the fashion industry and the consumer would create. 

By reusing and distributing clothes to other interested individuals, fewer products need to be 
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produced and end up at waste disposal sites. Additionally, consumers buy less fast fashion in 

response as they already purchased used items (Farrant et al., 2010).  

 Facilitating the recycling and reselling of second-hand clothes should be a priority in 

order to decrease the detrimental environmental impact of the clothing industry. Consumers can 

affect the environment through their behavior around clothes, as they can donate, wear clothes 

for a longer period of time, recycle their clothes or buy less clothes in general. While several 

studies focused on increasing the awareness and behaviors stated above, addressing the shopping 

behavior was mostly omitted from research (Gill et al., 2016; Peña-Vinces et al., 2020). Thus, 

affecting the purchasing behavior might reduce the impact on the environment from the 

consumer perspective.  

 In order to affect the consumer behavior of shoppers, priming is often used. Priming is a 

psychological phenomenon where a stimulus influences behavior by unconsciously activating an 

association between the two (Smeets & Dijksterhuis, 2014). As an example of priming, a study 

investigated walking speed after an exposure to a stimulus of participants (Bargh et al., 1996). In 

their study, participants were exposed to the stereotype of old age, while performing a task. After 

finishing the task participants who were primed with the elderly stereotype walked slower 

compared to the control group.  Typical primes to influence the consumer behavior affect the 

senses, such as music playing in the background, different lighting to highlight products or the 

position of products in a store (Custers et al., 2010; Konferle et al., 2011; Lick et al., 2017).   

 Regarding priming, the sense of olfaction was less investigated compared to other senses, 

leading to a smaller body of prior research (Roschk & Hosseinpour, 2019). Several studies 

researched the potential effect of odors on behavior such as cleaning. One study investigated 

cleaning behavior elicited through the use of citrus smell in a lab setting (Holland et al., 2005). 
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Another example would be inducing appetite via different aromas, such as pizza, apple, 

chocolate, and beef in cafeterias (Morrin & Tepper, 2021). While the majority of studies 

targeting consumer behavior and marketing are focused on other senses such as vision or 

hearing, these examples show the prosperous potential of the sense of olfaction in influencing 

consumer behavior. However, to date the priming effect of odors on sustainable consumer 

behavior is not well explored, calling for further research (Knoferle et al., 2011; Lick et al., 

2017). 

Smells and Consumer behavior 

 Over the last three decades the scientific interest in investigating the potential impact of 

odors on consumer behavior has increased (Rimkute et al., 2015).  Ambient smells, odors that are 

diffused into a given atmosphere, were shown to increase brand evaluations, attention towards 

the brand and better memory of a brand (Doucé & Janssens, 2011; Morrin & Ratneshwar, 2000). 

Consumers that enjoy the odor spend more time in the shop, therefore pay more attention to the 

presented brand and making it easier to recall information about it, if the brand was previously 

unknown to the consumer (Morrin & Ratneshwar, 2000). In conclusion, a pleasant smell 

influences the consumers in relating more with the brand, spending more time in the store, and 

creating cognitive associations about the brand.       

 Supporting these findings, the odor of chocolate was used to observe consumer behavior 

in a bookstore (Doucé et al., 2013). Customers stayed longer in the shop and showed increased 

general approach behavior in the chocolate condition. This means, they spend more time in the 

store, talked longer to the staff, looked at multiple books and read more blurbs. Customers 

showed less specific behavior such as going for a specific book or directly paying, in the 

chocolate condition. The study also suggests that books related to food and cooking were more 
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interesting for the consumers in the chocolate condition, as participants paid more attention 

towards congruent products. To summarize, pleasant smells increased the duration of stay, the 

behavior patterns of consumers and broadened the variety of products consumers were interested 

in.              

 In order to use an odor to its full potential the congruence with a product or brand is 

crucial (Bosmans, 2006; de Groot, 2021; Spangenberg et al., 2006). Congruence can be defined 

as the strength of the cognitive link between two related stimuli (Spangenberg et al., 2006). An 

example for congruence would be the association of the spice cinnamon and the theme of 

Christmas. Spangenberg et al. (2006), investigated the effects on gender-congruent odors in retail 

stores on sales and customer behavior. The male associated smell, rose maroc, was used in the 

section of the store where male products were sold, while a female associated smell, vanilla, was 

used in the female section of the store. The findings showed that not only the pleasantness but 

also the congruency of the smell in regard to the product category was crucial in affecting 

consumer behavior. The presence of pleasant smells that are congruent with the products 

increased the evaluation of the store and its products, customer mood and time spent in the store 

(De Groot, 2021; Ellen and Bone, 1998; Spangenberg et al, 2006).    

 Extending on the congruence with products, an odor can also be congruent to a brand. 

This was investigated in the hospitality sector. Smells that were congruent with the brand image 

led to higher customer satisfaction, greater intention to revisit the establishment and improved 

perception of both product and service (Errajaa et al., 2021). The ambient smells used in this 

study were coffee, honey, and biscuits, which were linked to scents of a café. Customers in the 

congruent condition were positively affected in their mood, had increased satisfaction, increased 

the intention to revisit and evaluate the accommodation higher. These findings can be explained 
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as clients interpret scents that match the brand and environment as more welcoming, thus feeling 

more included in the store (Errajaa et al., 2021).       

 Adding on to the evaluation of consumers, congruent odors also affect the cognitive 

processing of customers (Mitchell et al., 1995), as shoppers that received a congruent odor had 

increased cognitive flexibility, faster recall of memories and so-called cognitive enrichment, 

meaning that customers exposed to a congruent scent spent more time processing information of 

the product or brand. The cognitive effect of congruent conditions strengthened the customers 

memories of products, enabling the customers to relate more to them. In turn, this led to a longer 

time spend in the store (Rimkute et al., 2015).       

 To summarize, ambient odors can affect the evaluation of the store and its products, 

increase the time spent in the store and increase the attention paid towards the products. Research 

showed that the congruence of the smells is associated with faster memory recall, a feeling of 

being welcome in the store, increased mood and increased time spent in the store.  

Smells and Spending behavior 

In addition to the impact of odor on consumer behavior, an important metric for any store 

is how the nudge will affect the sales. As every store focusses on the profit, considering spending 

behavior is a vital metric while designing nudges in commercial settings. Spending behavior can 

be measured with multiple methods such as observation, self-reporting by customers or factual 

reporting of the store sales.          

 In the study by Doucé et al. (2013), a chocolate scent was compared to no smell as the 

control condition. The results showed that the ambient smell of chocolate increased spending by 

about 5% compared to the control condition. Furthermore, products that were congruent with the 

provided smell of chocolate were bought 5.92 times more than in the control condition. In the 
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chocolate condition, purchase of congruent books (related to food) increased by 40% compared 

to incongruent books with 20% more compared to the control condition. The findings suggest 

that the congruence of the smell is an important factor in affecting the buying behavior of 

consumers.           

 The spending behavior of consumers in a retail store was investigated via the congruence 

of gender specific odors (Spangenberg et al., 2006). In their study, gender-congruent or gender-

incongruent odors (rose maroc and vanilla) were present in both the female and male clothing 

section of a store. The results showed a significant increase in money spent when the odor was 

congruent with the product ($ 55.14) compared to products that were incongruent with the odor 

($ 23.01). In addition, participants in the congruent condition bought almost twice as many items 

(1.71) compared to the incongruent condition (0.91). These findings demonstrate that the 

congruence of the odor is crucial in increasing products sales. While the general sales increased 

in the congruent condition, this effect was even stronger when considering purchases of 

congruent products.            

 Adding on to these findings, de Groot (2021) investigated the impact of congruent odors 

on environmentally friendly behavior in second-hand stores. Participants indicated how much 

money they spent. Results showed that participants in the congruent condition spent significantly 

more money (€10.36) compared to the pleasant but incongruent smell (€6.72) or the control 

condition (€ 5.67). In the congruent condition more participants bought an item (23.77%) 

compared to the other conditions (16%). In a nutshell, congruent smell influences the number of 

items purchased, the likelihood of customers to spent money and the total amount of money 

spent compared to a non-congruent smell or no smell.       

 In addition to the direct effect of congruency, the evaluation of the store and its products 



9 
Second-hand Smell 

seem to mediate the relationship between congruency and money spent.  The theoretical 

background of this effect is based on the stimulus-organism-response (S-O-R) model 

(Spangenberg et al., 1996). According to the S-O-R model an odor can be seen as an 

environmental stimulus (S) that affects consumers internal evaluations (O) which mediate and 

influence a response behavior such as spending money (R) (Spangenberg et al., 2006). The 

model is supported by various studies that found a mediating effect of consumers evaluation on 

the relationship between ambient scents and spending behaviors (Bone & Ellen, 1999; 

Spangenberg et al., 2006). However, a recent study investigated the mediation and found 

conflicting results (de Groot, 2021). However, the statistical power might have been too low to 

detect an effect due to a rather small sample size. Therefore, future research needs a larger power 

to investigate whether store evaluations can mediate the relationship between congruent odors on 

spending behavior (De Groot, 2021). To conclude, based on the S-O-R model odors affect the 

evaluation of a store which in turn influences the spending behavior of consumers.  

The current study 

The goal of this study is to increase the knowledge of the impact of odors on shopping 

behavior. To achieve this, the current research tries to answer the question: What is the influence 

of odors on customers’ behavior in secondhand stores? In order to decrease the environmental 

impact of the fast fashion industry the present study was executed in second-hand store in a city 

in the Netherlands. As de Groot (2021) found, a major concern of second-hand customers is the 

hygiene of the purchased used clothes (de Groot, 2021). Thus, to investigate how the concern for 

hygiene affects consumer behavior three conditions were compared. The conditions are a control 

condition (no smell), a congruent smell (clean clothing smell) and lastly a citrus smell. The citrus 

smell was chosen as it is congruent with cleanliness but not with clothing items (De Luca & 
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Botelho, 2020) and equally pleasant. The current study will investigate the potential effect of 

citrus odor on clothing sales in an explorative analysis, as no prior research tested this 

relationship. Customer behavior was measured in money spent, evaluation of the store and 

products, and likelihood of returning to the store.       

 The first hypothesis is that a clean clothing smell will increase the amount of money 

spent by customers in a second-hand clothing store compared to no odor. This hypothesis is 

based on previous research demonstrating that odors congruent with the quality of a product, in 

the current case clean clothing with second-hand clothes, increase the amount of money 

consumers spent (De Groot., 2021). Based on previous research (Douce et al., 2013; 

Spangenberg et al., 2006), consumers are more drawn towards congruent products, spent more 

time in the shop and thus are more inclined to spend more money, when exposed to a congruent 

odor.               

 The second hypothesis is that the clean clothing smell will enhance consumers' store 

evaluation compared to no odor. This hypothesis is supported by several studies, as congruent 

odors affect the cognitive processing of information, increase the evaluation of the product and 

store, and increase the time spent in the store (Douce et al., 2013; Bone & Ellen, 1999; Mitchell 

et al., 1995). This could be explained as consumers feel more welcome in the store, as the scent 

matches the atmosphere of the products.        

 The third hypothesis is that store evaluation will mediate the influence of clean clothing 

smell on the amount of money spent by customers in a second-hand clothing store compared to 

no odor. This hypothesis is based on the S-O-R model which states that the odor as a stimulus 

(S) affects the internal evaluation of the consumer (O) which mediates the impact on the 

spending behavior as a response (R) (Spangenberg et al., 1996). Therefore, a congruent smell 



11 
Second-hand Smell 

increases the consumer evaluation of a store, which increases the amount of money they spent. 

This relationship was supported by previous studies (Bone & Ellen, 1999, Spangenberg et al., 

2006). However, a recent study could not replicate the findings (De Groot, 2021). As such the 

current study will shed some light on this relationship. 

Methods 

Participants  

An a priori power analysis in G*Power 3.1 using a small-to-medium effect size (de 

Groot, 2021) as input (F2= .079), α = .05, revealed a sample size of 102 per group to detect with 

80% power an effect of smell on money spent in the second-hand store mediated by a positive 

general impression of the store. In total 368 participants voluntarily took part in the current 

study. Out of the 368 participants 60 were excluded as they were under 16 years of age (N=1), 

already participated in the study (N=1), indicated they spent no money (N= 44) or indicated a 

poor smelling ability (N= 14), that is a score < 4 on a 10-point Likert scale. After excluding the 

60 participants, 308 total participants were registered. The age ranged from 16 to 82 (M = 39.83 

years, SD = 18.09). Of the 308 participants, 239 identified as female, 62 as male, 6 as other and 

one preferred not to say. 85 % (N = 262) performed the survey in Dutch while 15% (N = 46) 

performed the survey in English. Customers that purchased at least one item were asked to fill in 

a short questionnaire before exiting the store. Participants could win a coupon for the second-

hand shop they were purchasing from. The study was a double-blind between-subjects design 

with odor being the experimental variable (fresh cotton, citrus, no smell).  

Materials  

Odors  
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In order to obtain odors that accurately represent the association of “fresh clothes” and 

“citrus”, a Dutch company Iscent focusing on creating odors for shops, hotels and restaurants 

was contacted and collaborated with the researchers.     

 The odor resembling fresh clothes is called “cotton clean” and is made up of the 

following molecules: 2-ethyl-4-(2,2,3- trimethyl-3-cyclopenten -1-yl)-2-buten-1-ol, benzyl ortho 

hydroxy benzoate, 6,7-dihydro-1,1,2,3,3- pentamethyl-4(5h)- indanone (cashmeran), 3,7-

dimethyl-6-octen-1- ol, coumarine, tricyclo decenyl acetate, 2-methyl-4- 

isopropyldihydrocinnam aldehyde, 2,6-dimethyl-7-octen-2- ol, hexyl cinnamic aldehyde alpha, 

n-hexyl ortho hydroxy benzoate, ionon beta, iso e super, 2h-pyran-4-ol, tetrahydro-3-, lilial, 

limonene, hydroxy methyl pentyl cyclohexene carbaldehyde, alpha-iso-methylionone, nerolidol, 

p-methylanisole, 4-tert-butylcyclohexyl acetate, etrahydro-4-methyl-2- (2-methylpropen-1-yl) 

pyran, trichloromethyl phenyl carbinyl acetate, 6-acetyl-1,1,2,4,4,7- hexamethyltetraline, 2-

tertiarybutylcyclohexyl acetate (Iscent, Zeewolde, the Netherlands).    

 The odor that resembles citrus is called “green garden” and is made up of the following 

molecules: 2-tertiarybutylcyclohexyl acetate, alpha-methyl-1, 3-benzodioxole-5- propanal, 3,7-

dimethyl-6-octen-1-ol (dl-citronellol), 2-methyl-1-phenylpropanol-2, ethyl acetate, trans-3,7-

dimethyl-2,6- octadien-1-ol (geraniol), 3,7-dimethyl-2,6-octadien-1-yl-acetate, (e)-4-(2,6,6- 

trimethylcyclohex-1-en -1-yl)-but-3-en-2-one, 7-acetyl-(1,8)-octahydro-1,1,6,7- 

tetramethylnapthalene, limonene, linalool, linalyl acetate, 2,2-diemthyl-3-(3- methyl-phenyl)- 

propanol, neryl acetate, 2-phenylethanol, alpha-pinene, l-beta-pinene, 2-mentha-1,4(8)-diene, 4-

methyl-3-decen-5-ol (Iscent, Zeewolde, the Netherlands).      

 For the control condition, no smell was used as the original scent of the second-hand store 

was kept.  
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Diffusion Installation  

 To ensure the appropriate diffusion of scent in the second-hand store, the company Iscent 

(Iscent, Zeewolde, the Netherlands) installed the diffusion systems with the presence of the 

researcher. The diffusion system Scentcube is capable of diffusing odors in an area of 750 m³. 

The second-hand store used in the current study is approximately 150 m² large, thus significantly 

smaller. The systems were placed above the entrance at about two meters high, next to the 

ventilation system of the shop. They were hard to visually detect due to the height and their 

design which blended in with the ventilation. Placing the Scentcubes in a non-visible spot was 

chosen to decrease the awareness of participants regarding the influence.  In order to maximize 

the equal coverage of the store a small fan was installed that distributed the omitted scent 

through the store. Each scent was placed into an individual machine, to ensure no cross 

contamination of liquids. The intensity of both machines was set to the same (3 on a scale from 

1-10). Both the expert from Iscent and the researcher determined that both odors could be 

smelled at any location of the store, with similar intensity. Customers were exposed to the scent 

during their stay in the shop and while filling out the questionnaire. The machines were set to 

start 1 hour prior to the opening of the shop to ensure that the scent was distributed throughout 

the store. During the experiment the door of the store was open, increasing the air flow and 

further aiding the spread of the scent inside and outside the store. 

Questionnaire           

 A questionnaire with 16 items was used to measure consumers shopping behavior. The 

questionnaire begins with 6 items that access consumers mood, store evaluation and product 

evaluation on a 10-point Likert scale. These 6 items were selected as they are based on previous 

research (Chebat & Michon, 2003; de Groot, 2021). To access the mood of the participants two 
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items on a 10-point Likert scale were asked “Please rate your current feeling by circling the 

appropriate number.” and “Please rate your current energy level.”. The items were chosen as 

they reflect both arousal and valence (de Groot., 2021). To investigate store evaluation 2 items 

on a 10-point Likert scale were used. The items were “Please rate your general impression of the 

store” and “Please rate the cleanliness of the store”. The items were chosen as they reflect the 

general evaluation of the store and the hygienic aspect that de Groot (2021), found that plays into 

the reasoning when consumers purchase second-hand clothing items. Product evaluation was 

measured with the two items “Please rate the quality of the products” and “Please rate the 

cleanliness of the products” on a 10-point Likert scale.      

 After the 6 items participants were asked about their consumer behavior with three items: 

“How much money did you spent in the store today”, “What kind of products did you buy?” and 

“How many products did you buy today?”. After these questions participants were asked “How 

likely is it that you return to this shop again? “on a 10-point Likert scale. This item was included 

as several studies highlighted an influence of scent on intention to revisit (Errajaa et al., 2021; 

Spangenberg et al., 2006). Following, demographic information was asked, as gender and age 

were two items.           

 The last four questions targeted the smell. First participants were asked “Did you notice 

anything unusual in this shop?” with several options. This item was chosen to control for 

awareness as participants that indicated that they noticed a smell could be considered aware. 

Subsequently, the item “Please rate your overall smelling ability.” was asked to account for 

participants that had a reduce sense of smell. Lastly participants should describe the scent and 

rate it on appropriateness, familiarity, cleanliness, pleasantness, and intensity. The questionnaire 

was available in both Dutch, the prominent language in the Netherlands, and English. Both an 
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online version, created via Qualtrics, an online platform for creating surveys and collecting data, 

and a printed version were created to ensure that consumers from every demographic would be 

able to take part in the research. The questionnaires can be found in Appendix A and B.    

Transactions 

 In order to investigate the factual money consumers spent, instead of their self-reported 

spending, the store provided the transactions linked with the date and time of the purchase. The 

data were retrieved from the cash register system, which automatically saves every monetary 

transaction without collecting any personal data, such as credit card information. The data that 

were collected involved the amount of money spent, the number of items purchased, and the 

exact date and time of the purchase.  

Procedure 

 The experiment was initially planned over the course of 6 consecutive weeks, taking 

place in a second-hand store in the Dutch city Nijmegen with approximately 100 customers 

daily. As the number of participants was extremely low with around 60, after the initial set 

experimental time, the researchers decided to increase the duration of the experiment to a total of 

10 weeks to ensure appropriate power. The three conditions were changed daily based on a fully 

counterbalanced design, which can be found in Appendix C. The experiment took place every 

workday, from Monday to Saturday. On four days the shop was closed due to religious holidays, 

which were repeated in week 10. As the participant count did not reach the desired amount for 

the control condition two extra days were used in week 10.     

 Store employees were instructed to ask every purchasing consumer to take part in the 

study. They were given a short description of the study, as they knew the odor of the store was 

altered but neither knew the type of change nor any hypotheses or theories provided. After the 
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six weeks the researcher discussed with the store employees’ reasons for the shortcoming of 

participants, which were given as time pressure to handle multiple paying customers at the same 

time and forgetting to mention the study in stressful situations. Thus, the researcher decided to 

ask purchasing consumers himself.          

 Every purchasing consumer was asked at the counter by either a clerk or the researcher if 

they would like to take part in a short survey that was conducted from the Radboud University of 

Nijmegen. They were informed that the study in anonymous, that it will take about two minutes 

and they are able to stop at any point without a given reason. Participants were then asked to 

either scan a QR code located at the counter or to fill out a printed version of the questionnaire. 

When purchasing consumers asked what the study was about, they were told that it investigates 

consumer behavior in second-hand stores.  

Analysis  

 The statistical data consists of 308 participants that filled out the questionnaire (Nno 

smell = 105; Ncitrus = 100 and Nfresh cotton = 103). From the original sample of 368 

participants, 60 were excluded which was mentioned in the participant section of this paper. The 

data was retrieved from Qualtrics and imported in IBM SPSS 27, and the physical copies were 

manually inserted into the same SPSS file. First, it was checked if the statistical assumptions 

were met. The data was not normally distributed according to the Shapiro-Wilk test, W (112) = 

.74, p =.00. Therefore, outliers were determined and instead of exclusion they were winsorized 

using the Median Absolute Deviation based on the findings of Leys at al., (2013). Winsorizing 

the data was used to retain the power.        

 In addition to the data stemming from the questionnaire, the second-hand store shared 

every monetary transaction for the duration of the experiment in an Excel file (Microsoft Excel, 
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2021). The file consisted of 7110 transactions, including information about the number of items 

bought and the amount of money spent per transaction, with the exact time and date. The Excel 

file was integrated into an additional SPSS file (SPSS, version 27). In this new file the variable 

condition was added and linked to the corresponding dates of each smell (see Appendix C). 

 In order to investigate the first hypothesis, which involves the main effect of a congruent 

scent on the factual money spent by customers of a second-hand store a one-way ANOVA was 

conducted. Specific contrasts will test the comparison between the three odors. The comparison 

between clean clothing smell and no odor is confirmatory, whereas comparisons with the citrus 

smell are exploratory.          

 To investigate the second hypothesis a one-way ANOVA was conducted with odor as the 

sole factor and store evaluation as the dependent variable.      

 Lastly, a mediation analysis will be performed testing the effect of odor on self-reported 

amount of money spent with store evaluation as mediator. This mediation analysis was with the 

PROCESS macro for SPSS following the method of Hayes (2017). Within the process macro, 

model 4 was selected as it represents the relationships investigated in hypothesis 3. Using 

bootstrapping, of 5000 bootstrapped samples, the significant of the indirect effect was tested. 

Mediation was present if the confidence interval (CI) of 95% did not overlap with 0. 

Results 

Confirmatory 

The first hypothesis was that participants exposed to the congruent fresh cotton smell 

would spend more money compared to no smell or the citrus smell. A one-way ANOVA was 

performed with the statistical program IBM SPSS, version 27, with condition (three levels: no 

smell, fresh cotton, citrus) as between-subject factor and the factual money spent as the 
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dependent variable. The ANOVA showed a non-significant effect of condition, F(2, 6860) = 

2.34, p = .096. Planned contrast test indicated that on average, consumers spent significantly 

more money in the fresh cotton condition (M = €7.95, SD = €6.07) compared to both the control 

(M= 7.62€, SD = €5.90) and citrus condition (M = €7.61, SD = €5.91), p = .031, 95% CI [.062, 

1.271]. However, neither the contrast between fresh cotton and citrus was significant, p = .062, 

95% CI [-.017, .697], nor the contrast between fresh cotton and no smell, p = .058, 95% CI [-

.011, .665].            

 In addition to the factual money spend by using all transactions, the researcher 

investigated hypothesis one with the self-reported money spent per participant. For this 

investigation another one-way ANOVA was performed with condition as a between-subject 

factor and self-reported money spent as a dependent factor. The findings showed a significant 

effect of condition, F(2,305) = 3.806, p = .023, η2 =.024 A planned contrast test presented that on 

average, customers spent significantly more in the fresh cotton condition (M = €17.65, SD = 

€13.71) compared to both the control condition (M = 13.7€, SD = 9.86€), p = .013, 95% CI 

[.851, 7.050] and citrus condition (M = 14.06€, SD = 10.07€), p = .025 [.445, 6.720] and both of 

them, p = .006 [2.134, 12.932]. Both the effect for self-reported money and factual spend per 

condition can be observed below in figure 1 (Mean total amount of money spent by second-hand 

customers per scent condition) and 2 (Mean total amount of money spent per transaction in a 

second-hand store with scent as a factor).         
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The second hypothesis, that fresh cotton will increase the store evaluation compared to 

the other conditions was investigated with a one-way ANOVA. To fully investigate a potential 

effect, both items (general store impression and store cleanliness) that measure store evaluation 

were used. The results of the one-way ANOVA showed that no effect was found for condition on 

general store impression F(2, 319) = .102, p =.903, and no effect was found for condition on store 

cleanliness F(2, 319) = .358, p = .700.         

 The third hypothesis was that store evaluation will mediate the effect of clean clothing 

smell on reported money spent per consumer compared to no smell. A simple mediation analysis 

with the PROCESS macro by Hayes (2017), was used to investigate the mediation. In the 

proposed model (4) condition was the independent variable, store evaluation was the mediator 

and money spent was the dependent variable.  The direct pathway from condition to store 

evaluation was not significant (b = .0073, t = .0969, p = .9929 [95% CI: -.1405, .1550]). The path 

from condition to money spent (b = 1.9610, t = 2.5028, p= .0128 [95% CI: .4192, 3.5028]) and 

from store evaluation to money spent was significant (b = 1.2597, t = 2.1115, p = .0355 [95% CI: 

.0858, 2.4337]. The indirect effect of condition on money spent via the mediator store evaluation 

was not significant (b = .0092 [95% CI: -.2051, .2359].  

Exploratory  
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In addition to the confirmatory analyses, various variables were investigated via 

exploratory analyses. Firstly, an effect over time can be visually seen when investigating the 

transactions per condition and mapping it per hour, as shown in figure 3 (Time lapse: Amount of 

money spent per transaction in a second-hand store with the factor Scent) below. 

 

Participants in the fresh cotton condition indicated that the smell was significantly more 

intense compared to the other conditions F= 4.583, p = .011. The other items were not significant 

regarding the conditions.          

 Lastly, a one-way ANOVA was performed to investigate the influence of fresh cotton on 

spending behavior by excluding participants that indicated they were aware of a smell in 

question 13 (N= 39). The results showed that fresh cotton significantly influenced the spending 

behavior F=4.484, p= .012.  

Discussion 
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The goal of the current study was to investigate the influence of odors on consumer 

behavior in a sustainable second-hand store setting. The first hypothesis stated that a clean 

clothing smell will increase the amount of money consumer spent compared to the no odor and 

citrus odor condition. The results showed that clean clothing smell significantly increased the 

amount of self-reported money spent compared to citrus smell and no smell. However, when 

taking all transactions over the course of the experiment into account individual comparisons 

between the fresh cotton smell and the no smell and citrus condition were not significant.  

 The second hypothesis was that clean clothing smell would increase the store evaluation 

compared to the no smell and citrus smell conditions. However, the results showed that neither 

the customers general store impression nor their impression of store cleanliness was significantly 

influenced by the clean clothing smell.       

 The third hypothesis was that the store evaluation would mediate the effect of clean 

clothing smell on the self-reported money spent by consumers. However, no significant 

mediation effect was found.        

 Regarding the first hypothesis, a significant effect of self-reported money spent was 

found, which is in line with the findings of de Groot (2021). In his study, the self-reported 

money spent by participants was significantly higher compared to the vanilla smell (pleasant 

control odor) and the original smell of the shop (no smell condition). Thus, the present study was 

able to replicate the findings of de Groot (2021).      

 In contrast, the effect of clean clothing odor for the factual money spent was not 

significant. Firstly, it should be noted that the sample size of transactions was very high with 

6860 transactions over a period of 10 weeks. As such it is unlikely that these results came due to 

statistical shortcomings. Nevertheless, this finding is not in line with previous research 
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demonstrating a significant effect of odor on factual money spent (Douce et al., 2013; 

Spangenberg et al., 2006). The sample size for Douce et al. (2013), was 201 customers over a 

period of 10 days, and for Spangenberg et al. (2016) 181 participants over two weeks. Thus, both 

samples for factual money spent are incrementally smaller compared to the large sample size of 

6860 transactions.  Additionally, the current study significantly differs from previous study in 

design, as prior research was focused on gender-based odor or set in a bookstore (Douce et al., 

2013; Spangenberg et al., 2006).         

 A possible explanation for the difference in results could be that the sample ofself-

reported money spent, contained participants that generally had a better sense of smell, as 

participants indicating a poor sense of smell were excluded. However, as the transactions were 

not linked to participants, it was not possible to exclude customers with a poor sense of smell 

from the measure of all transactions. Therefore, it might have a reduced sensitivity based on 

including outliers such as individuals with a poor sense of smell, or participants that were aware 

of the scent. Thus, the effect of odor on self-reported money spent was on a more sensitive 

sample.           

 Additionally, the difference in findings might be explained as participants that filled in 

the questionnaire spent an increased amount of time in the shop and thus are more likely to be 

influenced by the smell (Krishna, 2011). Research shows that the sense of smell is the slowest of 

the senses to subconsciously detect stimuli (Krishna, 2011). While in general the mental 

processing of priming is rapid with several hundred milliseconds (Smeets & Dijksterhuis, 2014), 

more complex associations such as scents linked to a product property and its values can take 

several minutes to process (Emsenhuber, 2011). Regarding the factual money spent, transactions 

included customers that spent little time in the store. Thus, it is possible that the impact of the 
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odor was reduced for these people. As the time spent in the shop was neither measured in the 

current study, nor by previous research (de Groot, 2021), this is only a theoretical assumption.  

 Regarding the second hypothesis, the current findings are not in line with previous results 

(Bone & Ellen, 1999; de Groot, 2021; Spangenberg et al., 1996). The present findings showed 

that the clean clothing smell neither increased the general store evaluation, nor the evaluation of 

store cleanliness. Potentially, the discrepancy may be due to a ceiling effect. Comparing the 

current findings with those of de Groot (2021), it is to note that the mean of store evaluation was 

lower (M = 6.1, SD = .6578) compared to the current mean for store evaluation (M = 8.22, SD 

=1.145). As both studies had a similar design, the high total mean of store evaluation might have 

created a ceiling effect, limiting the detection of an effect of clean clothing scent on store 

evaluation.          

 Regarding the third hypothesis that store evaluation will mediate the effect of clean 

clothing smell on the self-reported money spent, the findings are supported by those of de Groot 

(2021). The current study expanded on de Groot (2021), with a high-powered sample size, thus 

indicating that store evaluation does not mediate the effect of clean clothing smell on spending 

behavior in secondhand stores. Based on the scientific consensus, a clean clothing scent does not 

affect the perception of consumers regarding the second-hand store.    

 Besides the hypotheses, additional notable results were found through explorative 

analysis. First, participants rated the intensity of clean clothing scent significantly higher 

compared to the other two smells. As both scents were diffused at the same intensity from the 

Scentcubes, and Iscent manufactured the scents with the same intensity, this seems to be a solely 

subjective impression by the participants. It could be that participants associated fresh cotton 

more with the clothes in the shop and thus, unconsciously rated the intensity higher compared to 
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the citrus smell (Laitala et al., 2012). The clean clothing smell might have triggered a more 

prominent association between the products in the store and the scent, thus being more 

noticeable and in turn more intense.        

 Second, there was a spike of time regarding the factual money spent, as sales were 

increased between 12 and 4 PM in the clean clothing condition. A possible explanation for this 

finding could be that customers are generally more relaxed between 12 and 2 PM (Chebat, 

1999). Consumers indicate that they engage in more unplanned purchases after lunch and rate 

prices of products as cheaper (Chebat, 1999). Therefore, consumers behave differently during 

that time of the day. Additionally, primes are less affective when a consumer has a clear goal and 

intention of what item he wants to purchase (Gollwitzer et al., 2011). Therefore, consumers in 

the current study might have been more influenced by the clean clothing scent between 12 and 4 

PM as they did not have a clear intention of which item to purchase beforehand.    

 Thirdly, when excluding all participants that reported awareness of a smell, the results 

remained significant with the effect size increasing. This shows that consumers should be 

unaware of the scent to increase the effectiveness of the odor on spending behavior (Bosmans, 

2006; Duijksterhuis et al., 2005).            

Limitations 

One limitation of the current study is that the sample consists of a majority of women and 

is largely made up of consumers that already like to shop at second-hand clothing stores. In the 

current sample 75% of all participants were female, which is in line with the findings by Dennis 

and McGall (2005), that found that women in general visit more stores and second-hand clothes 

elicit a stronger nostalgic feeling in women, causing them to visit these stores more regularly 

(Cervellon et al., 2012). Additionally, women also tend to have a slightly better sense of smell 
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compared to men (Sorokowski et al., 2019). Therefore, the results of this study should not be 

generalized for all consumers, but rather to consumers interested in second-hand clothing.  

 The second limitation of the current study is that no pre-test was performed to investigate 

the congruence or association of the odors with second-hand clothing. The researchers selected 

from six similar scents that Iscent described with the term’s citrus, fruity, and cleanliness. It is 

possible, that consumers would have different associations with another scent that the 

researchers did not choose, or an unexpected association with a scent that was chosen. 

 The third limitation regards the dispersion of the odor in the store. As no objective data 

regarding the airflow of the store was retrieved, several factors could have influenced the scent 

dispersion in the store. As the door to the store was open, it is possible that scents from outside 

could have contaminated the scent and affected the atmosphere in the store. However, neither the 

researcher nor the employees noticed any unusual smell during the experiment.   

 The fourth limitation is that the duration of time consumers spend in the store was not 

measured. This is particularly an issue for the measurement of factual money spent as it includes 

every transaction, thus also including consumers that did not stay in the shop for a long duration. 

Previous studies showed that to fully experience a scent and to activate the cognitive association 

between the scent and clothing items it can take several minutes (Emsenhuber, 2011).   

Recommendations 

The current study expanded the knowledge for the potential influence of odors on 

sustainable consumer behavior. Previous studies focusing on consumer behavior and congruent 

odors have targeted stores for which sustainability was not a core theme, such as bookstore, wine 

shop or retail, excepting de Groot (2021) who focused on the effect of smells on sustainable 

behavior.            
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 The first recommendation is to perform a pre-test investigating the association consumers 

have with a given scent. As the relationship between clean clothing items and fresh cotton scent 

has only been investigated by one prior study (de Groot, 2021), it is especially important to 

establish this relationship as a foundation for future research. Thus, ensuring that consumers 

have the same relation to the smell and the targeted product is crucial prior to performing an 

experiment.            

 The second recommendation is to investigate the effect of time on shopping behavior. 

The current study showed an increase of money spend for the clean clothing scent between 12 

and 4 PM. As this research only observed this effect through exploratory analyses, a further 

investigation is advised to understand the underlying causes. Therefore, taking the time when the 

participant purchases an item into account is recommended. This can be done by asking the 

participant to indicate the current time on a questionnaire, or by linking the transaction to the 

participant. Another way, time might affect the influence of odors on shopping behavior is the 

duration of exposure. Previous studies showed that associating the scent with the product can 

take up to several minutes (Emsenhuber, 2011), thus measuring the time spent in the store is 

advisable to ensure the impact of the scent. The measurement can either be achieved though self-

reporting of the consumer or via observation of a researcher.    

 In addition to the practical recommendations, the current study enhanced theoretical 

knowledge. Firstly, the findings show that the congruence of a smell is crucial in eliciting an 

effect on spending behavior. The current study compared the citrus scent that is associated with 

cleanliness but not with clothes, to clean clothing scent associated with freshly washed clothes. It 

is recommended for future research to focus on the congruency of scents and the associations 
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consumers have with them, as the current findings highlight the importance of accurate 

associations of scents with clothes.   

Moreover, the current study showed that ambient odors did not influence the impression 

of the store or its products. Rather, than influencing the customers' perception, fresh cotton smell 

elicited spending behavior. These findings significantly differ from previous research (Douce et 

al., 2013; Bone & Ellen, 1999; Mitchell et al., 1995). One reason for this might be the setting of 

the research, in a secondhand clothing store. As such, future research should explore whether the 

sustainability of a store plays a role in affecting consumer behavior such as the perception of a 

store.  

Conclusion 

  To summarize the current study showed that a clean clothing scent increased the self-

reported spending behavior in sustainable clothing stores. In contrast, the clean clothing odor did 

not significantly increase the factual amount of money spent. Additionally, odors did not 

influence the evaluation of the store or the given products. The finding that consumers spend 

more money in the clean clothing scent was shown especially for consumers that have a good 

sense of smell and were unaware of the scent. Future research should focus on investigating the 

effect of time spent in the shop regarding the effectiveness of odor.  
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Appendix A 

Dutch Questionnaire 

Beste klant, 

 

De Radboud Universiteit doet momenteel een onderzoek bij deze winkel. Hieronder word je om je 
toestemming gevraagd om deel te nemen aan deze korte (2 minuten) enquête.  

 

Je antwoorden worden alleen in een wetenschappelijke context gebruikt, zijn anoniem en worden op 
een veilige manier bewaard. Deelname is vrijwillig: je kunt op elk moment stoppen met de enquête. 
Geef alsjeblieft zo eerlijk mogelijk antwoord, omdat de data voor wetenschappelijke doeleinden 
gebruikt zal worden.  

 

Voor vragen kun je contact opnemen met de onderzoeker (charly.walther@ru.nl). 

 

o Ik stem ermee in om deel te nemen aan dit onderzoek. 

o Ik stem niet in 

o Ik heb al deelgenomen aan dit onderzoek. 

 

 

 

 Hoe voel je je momenteel? (omcirkel het nummer) 

 

   Heel negatief            Heel positief 

1  2  3  4  5 6  7  8  9  10  

 

Wat is je huidige energieniveau?  

 

   Heel laag                         Heel hoog 

1  2  3  4  5 6  7  8  9  10  

 

Wat is je algemene indruk van de winkel?  

 

Heel negatief Heel positief 

1  2  3  4  5 6  7  8  9  10  

mailto:charly.walther@ru.nl
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Wat vind je van de kwaliteit van de producten in de winkel?  

 

     Heel laag                         Heel hoog 

1  2  3  4  5 6  7  8  9  10  

 

Hoe schoon is de winkel volgens jou?  

 

     Heel vies                        Heel schoon 

1  2  3  4  5 6  7  8  9  10  

 

Hoe schoon zijn de producten in de winkel volgens jou?  

 

 Heel vies                  Heel schoon 

1  2  3  4  5 6  7  8  9  10  

Hoeveel geld heb je vandaag in de winkel uitgegeven?  

o  Ik heb uitgegeven (in cijfers, bijvoorbeeld 25,10) 

_______________ 

o  Ik wil dit niet delen 

 

Wat voor producten heb je gekocht? (Je kunt meerdere antwoorden kiezen) 

o Overhemden 

o Schoenen 

o Ondergoed 

o Jassen 

o Broeken 

o Accessories   

o Blouses   

o Anders  

 

 Hoeveel producten heb je gekocht?  

 

 _______ 
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Hoe waarschijnlijk is het dat je deze winkel nog een keer zult bezoeken?  

 

 Heel onwaarschijnlijk        Heel waarschijnlijk 

1  2  3  4  5 6  7  8  9  10  

 

 Ik identificeer me als 

o Vrouwelijk 

o Mannelijk  

o Anders 

o Ik wil liever niet antwoorden  

 

Mijn leeftijd is 

o Geef hieronder je leeftijd aan (in cijfers) 

__________ 

o Zeg ik liever niet 

 

Is je iets ongewoons opgevallen in deze winkel? (Je kunt meerdere antwoorden selecteren) 

o Ik heb een bepaalde kleur of licht opgemerkt 

o Ik heb een bepaald geluid opgemerkt 

o Ik heb een bepaalde geur opgemerkt 

o Ik heb een bepaald bericht opgemerkt 

o Ik heb niets ongewoons opgemerkt in de winkel 

 

Beoordeel je algehele reukvermogen  

 

     Heel slecht                          Heel goed 

1  2  3  4  5 6  7  8  9  10  

 

 Hoe zou je de geur in de winkel omschrijven? 

 

o Vul hier je antwoord in 

__________________________ 

o De winkel had geen bijzondere geur 

 

 Beoordeel de geur van de winkel op de onderstaande items  
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 Heel                                                        Heel 
laag                                                         hoog 

Aangenaamheid (hoe lekker de geur is) 1      2      3      4     5      6     7     8     9     10 

Reinheid (hoe schoon de geur is) 1      2      3      4     5      6     7     8     9     10 

Geschiktheid (hoe de geur past in de omgeving) 1      2      3      4     5      6     7     8     9     10 

Intensiteit (hoe sterk de geur is) 1      2      3      4     5      6     7     8     9     10 

Bekendheid (hoe bekend de geur is)   1      2      3      4     5      6     7     8     9     10 

 

 

Je hebt het einde van de enquête bereikt.  

 

Bedankt voor je deelname aan ons onderzoek! We onderzoeken de invloed van geuren op 
consumentengedrag. Drie groepen worden vergeleken. Een groep wordt blootgesteld aan een frisse 
wasgeur. Eerder onderzoek heeft namelijk aangetoond dat deze geur geassocieerd wordt met schone 
kleding, waardoor klanten tweedehands kleding hoger gingen waarderen - hier herhalen wij dit. Een 
tweede groep ruikt een citrusgeur, wat door associatie met schoonmaakproducten de beleving van 
netheid van de winkel zou kunnen vergroten. Deze twee geuren worden tenslotte vergeleken in 
effectiviteit met de normale winkelgeur. Voor vragen of opmerkingen kun je contact opnemen met de 
onderzoeker, bereikbaar via e-mail: (charly.walther@ru.nl). 

 

Met vriendelijke groet,  

 

Charly Walther 

mailto:charly.walther@ru.nl
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Appendix B 

English Questionnaire  

 

Dear costumer,  

 

The Radboud University is currently performing a study at this store. You are asked for your consent to 

participate in this short (2 minute) survey. 

 

Your responses will be used in a scientific context only, anonymous and stored in a safe manner. 

Participation is voluntary: you can quit the survey at any time. Please answer honestly, as the data will 

be used in a scientific publication. 

 

If you have any questions at this point, please contact the researcher (charly.walther@ru.nl). 

 

o I give consent to participate in this study 

o I do not give consent to participate in this study  

o I already participated in this study  
 

 

Please rate your current feeling by circling the appropriate number. 

 

   Very negative            Very positive 

1  2  3  4  5 6  7  8  9  10  

 

Please rate your current energy level. 

 

     Very low                             Very high 

1  2  3  4  5 6  7  8  9  10  

 

Please rate your general impression of the store.  

 

     Very negative             Very positive 

1  2  3  4  5 6  7  8  9  10  

 

mailto:charly.walther@ru.nl


39 

Second-hand Smell 

Please rate the quality of the products. 

 

     Very low                        Very high 

1  2  3  4  5 6  7  8  9  10  

 

Please rate the cleanliness of the store in general.  

 

Not clean at all             Very clean 

1  2  3  4  5 6  7  8  9  10  

 

Please rate the cleanliness of the products.  

 

Not clean at all              Very clean 

1  2  3  4  5 6  7  8  9  10  

How much money did you spend in the store today?  

o I spent (in numbers, for instance: 25,10)   
_______________ 

o I prefer not to answer 
 

What kind of products did you buy? (You can give multiple answers) 

o Shirts   
o Shoes   
o Underwear   
o Jackets   
o Pants  
o Accessories   
o Blouses   
o Other   

 

 How many products did you buy? 

 _______ 

 

 How likely is it that you will visit this store again? 

 

Very unlikely                     Very likely 

1  2  3  4  5 6  7  8  9  10  
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 I identify as  

o Female  
o Male  
o Other    
o I prefer not to answer  

 

My age is  

o Insert your age below (in numbers)   
__________ 

o I prefer not to answer   
 

 Did you notice anything unusual in this shop? (You can select multiple answers) 

 

o I noticed a particular color or light  
o I noticed a particular sound    
o I noticed a particular smell   
o I noticed a particular message  
o I noticed nothing unusual in the shop  

 

 Please rate your overall smelling ability. 

 

   Very bad                          Very good 

1  2  3  4  5 6  7  8  9  10  

 

 How would you describe the smell in the store? 

o Insert your description below   

__________________________ 

o The store had no particular smell   

 

 Please rate the smell in the store on the following aspects 

 

 Very                                                         Very 
low                                                           High 

Pleasantness (how nice the smell is)   1      2      3      4     5      6     7     8     9     10 

Cleanliness (how clean the smell is)  1      2      3      4     5      6     7     8     9     10 

Appropriateness (how the smell fits in the 
environment)  

1      2      3      4     5      6     7     8     9     10 

Intensity (how strong the smell is)  1      2      3      4     5      6     7     8     9     10 

Familiarity (how known the smell is)  1      2      3      4     5      6     7     8     9     10 
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You reached the end of the survey.  

 

 

Thank you for participating! We investigate the influence of smells on consumer behavior. Research 

has shown that the smell of clean clothing had a positive influence on secondhand store evaluations 

and the buying of second-hand products. Here, we compare the effectiveness of clean clothing smell 

to another pleasant odor (citrus) not associated with clothing, and to the regular store odor. If you 

have any questions or remarks feel free to contact the executive researcher by email: 

charly.walther@ru.nl. 

 

Best regards, 

 

Charly Walther 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:charly.walther@ru.nl
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Appendix C 

Table of Conditions per Weekday 

 

 

 Monday Tuesday Wednesday Thursday Friday Saturday 

Week 1 (28.03- 02.04) 1 2 3 2 3 1 

Week 2 (04.04-09.04) 3 1 2 2 1 3 

Week 3 (11.04-16.04) 3 2 1 1 3 2 

Week 4 (18.04-23.04) 1 2 3 2 3 1 

Week 5 (25.04-30.04) 3 1 2 2 1 3 

Week 6 (02.05- 07.05) 3 2 1 1 3 2 
Prolonged Week 7 (09.05-
14.05) 1 2 3 2 3 1 
Prolonged Week 8 (16.05-
21.05) 3 1 2 2 1 3 
Prolonged Week 9 (23.05-
28.05) 3 2 1 1 3 2 

Extra Week 10 (30.05-04.06) 1 1 2 1 3 1 

       

Legend 1 no smell     

 2 citrus     

 3 fresh cotton    

   Vacation day (store is closed)   
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