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ABSTRACT 

As of today, one-fifth of all purchases take place online, and with a current growth rate of 9%, 

this fraction of active online shoppers will continuously increase over the next years (Baluch, 

2023). Accordingly, the beauty and cosmetic industry, one of the fastest-growing consumer 

goods industries, has also been confronted with the most momentous movements in recent 

years. Although beauty retailers can benefit in various aspects from the shift to e-commerce, 

there are unsettled issues impacting the customer experience. The cosmetic sector, consisting 

largely of experience products, suffers from the non-existent direct product experiences as they 

are associated with non-transparency, intangibility, and limited sensory data, thereby hindering 

customers to conduct important pre-purchase product examinations. As a result, customers 

present themselves uncertain about the new way of shopping, which is demonstrated by high 

shopping cart abandonment rates and higher return rates that are attributed to post-purchase 

dissatisfaction.  

Intending to overcome these major obstacles, increasingly more e-marketers started applying 

technological advancements, whereby augmented reality emerged as one of the most disruptive 

innovations in the beauty industry. Although many scholars have already addressed the topic of 

augmented reality in online retailing, there are still many unresearched aspects due to the 

technology’s novelty. Therefore, the present study aims to reveal if and to what extent 

augmented reality can enhance the online shopping experience in the beauty industry, by 

emphasizing the pre-defined constructs: imagination, uncertainty, anticipated emotion, attitude 

towards buying online, and online purchase intention.  

For this purpose, a quantitative research approach was applied, whereby a one-factor between-

subject experiment was conducted within a sample representative of the Austrian population. 

The respondents of both groups were exposed to L’Oréal’s online shop. However, only the 

experiment group was treated with L’Oréal’s virtual try-on function, whereas the control group 

was limited to the brand’s two-dimensional product presentation. The results of the experiment 

revealed a significant difference between the two groups, indicating that augmented reality 

stimulates customers’ imagination abilities stronger as compared to the non-augmented 

condition. Moreover, the collected data demonstrated that imagination reduces uncertainty 

while at the same time increasing anticipated emotions. However, other than expected, only 

anticipated emotions but not uncertainty impact attitude toward buying online which in turn 

affects online purchase intention. Overall, it can be concluded that augmented reality offers 

beauty e-retailers valuable opportunities. Thus, the implementation should be emphasized by 

businesses that seek to build a strong omnichannel presence that offers customers superior 

online shopping experiences.  
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1 INTRODUCTION 

1.1 Context and previous research  

Over the past decade, e-commerce has experienced remarkable growth and has become 

omnipresent in today's business world. This trend was reinforced by the Covid-19 outbreak, 

which led to strict measures on physical distance, including restrictions on in-store purchases in 

brick-and-mortar stores. While global e-commerce sales were about $1.3 trillion in 2014, that 

figure has since doubled (Statista, 2022a). Until recently, worldwide sales have reached 5.7 

trillion U.S. dollars, and at a current growth rate of around nine percent, this figure is projected 

to surpass eight trillion U.S. dollars in 2026 (Statista, 2022a). These predictions are further 

supported by Forbes Advisor, indicating that customers show themselves inclined to online 

shopping, as presently one-fifth (reaching a quarter by 2026) of all purchases take place online 

(Baluch, 2023).  

In parallel, the cosmetics industry is also currently experiencing a significant upswing. According 

to Statista (2023), it recorded an annual growth rate of eight percent in 2021, thereby reaching 

a development progress level that is comparable to that of the global e-commerce movement. 

Although the Covid-19 pandemic caused a significant decline in growth in the beauty industry, 

resulting in a drop in sales of approximately 15 percent in 2020, the sector managed to recover 

quickly and return to normality, unlike many other industries (Marchessou & Spagnulo, 2021). 

Similarly, the beauty sector appears to be less impacted by the effects of economic regression 

than other industries (Terlep, 2022). As of 2019, the global beauty industry has been estimated 

to be a 500 billion U.S. dollar business, and despite lower purchasing power caused by inflation, 

the cosmetic industry managed to surge by 70 billion U.S. dollars since then (Statista, 2023). 

Consumers continue to indulge in luxury goods such as cosmetics, which has been identified as 

the so-called "lipstick effect" (Danzinger, 2019).  

However, the latest events have once again emphasized the necessity for beauty brands to stay 

up-to-date and be innovative to flourish in the fast-paced environments they are currently 

operating (Marchessou & Spagnulo, 2021). While the beauty industry has always been 

susceptible to change due to ever-changing trends, the sudden shift to e-commerce, 

accompanied by new consumer demands, has been the most momentous movement in recent 

years (Marchessou & Spagnulo, 2021). Despite the promising future of e-commerce offering 

many new opportunities to beauty retailers, e-marketers are confronted with unsettled issues 

concerning the improvement of customer experience (Smink et al., 2019). Having made multiple 

interventions, ranging from online ratings to third-party assurances, consumers continuously 

present themselves as uncertain about the new way of shopping for cosmetic products, as 

determined by high return and shopping cart abandonment rates (Smink et al., 2019; Sun et al., 
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2022). In this context, the non-existent direct product experiences, arising from an absence of 

physical touchpoints, turned out to be the main obstacle beauty online retailers must deal with 

(Niven-Phillips, 2019). Due to limited sensory experience, customers are hindered to conduct 

pre-purchase product examinations, which in turn significantly restricts them from imagining 

the hedonic and/or utilitarian value offered in the post-purchase consumption phase (Sun et al., 

2022). 

To overcome the gap between online and stationary shopping, increasingly more retailers 

started using technological advancements (Smink et al., 2019). Among these, augmented reality 

has emerged as the most disruptive innovation in the beauty industry (Kanuganti, 2019). By 

integrating digital layers with the physical world, augmented reality technology enables 

customers to obtain more realistic representations of products (Kanuganti, 2019). In beauty e-

commerce, the most prevalent augmented reality applications allow customers to virtually try 

on products and receive additional information that can influence purchase decisions (Jaswal, 

2021).  

Due to the technology’s novelty, existing research in the field of cosmetics on augmented 

reality’s effects on customer experience is limited. Despite its rapid increase in popularity in 

recent years, only a few studies focused on augmented reality’s ability to support customers’ 

imagination of post-purchase consumption. Many researchers identified the utilitarian and 

hedonic benefits of augmented reality in retailing. Out of these, only a minority of studies 

examined the relationship between augmented reality, uncertainty reduction, and anticipated 

emotions. However, both constructs have been identified as important predictors of purchase 

intentions (Heller et al., 2019; Kotabe et al., 2019). Furthermore, while many scholars studied 

customers' attitudes toward using augmented reality by building on the technology acceptance 

model (Hsu et al., 2021; Oyman et al., 2022; Perannagari & Chakrabarti, 2019), little research 

has been conducted to identify the relationship between three-dimensional product 

presentation with augmentation and customers attitudes and intention to purchase cosmetics 

online. Consequently, it remains unclear whether three-dimensional beauty product 

presentations are superior to two-dimensional ones and to what extent virtual try-on functions 

can enhance online purchase intention by encouraging imagination, uncertainty reduction, and 

anticipated emotions. 

 

1.2 Research aims and objectives 

With the purpose to contribute the aforementioned research gaps, this thesis focuses on the 

enhancement of the customer experience in the beauty industry. By further understanding 

which aspects of the customer journey can or cannot be improved by implementing augmented 

reality as an additional online product presentation tool, retailers should be supported in 
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developing effective point-of-sale marketing strategies. However, this research should not only 

benefit businesses but also customers by discovering methods that include sufficient 

information for pre-purchase product inspections and facilitate purchase decision-making, 

despite spatial separation. Considering this, the following research questions have been 

formulated: 

RQ1: How can online product presentation using augmented reality technology enhance the 

customer experience? 

RQ2: To what extent does the use of augmented reality in the online presentation of cosmetic 

products influence consumers' online purchase intentions? 

To answer these two questions, a one-factor, between-subject experiment with augmented 

reality representing the manipulated factor is conducted. The target sample, consisting of 

people that use cosmetic products regularly, is acquired through an online panel assuring a 

representative sample in terms of age, gender, and education. This experimental design is 

applied to test the causal relationship between product presentations with augmented reality 

and imagination, uncertainty, anticipated emotions, attitude toward buying online, and 

intention to purchase online.  

 

1.3 Thesis structure 

This section briefly describes the structure of the present thesis, which can be divided into five 

main chapters: introduction, literature review, methodology, results, and discussion & 

conclusion. The literature review, as the first chapter (section 2) following the introduction, 

collects relevant information from existing scientific research and draws on well-established 

theories, such as the theory of planned behavior. Subsequently, the methodology chapter 

(section 3) discloses the research method that has been selected to answer follow the research 

objective of this thesis. In this regard, explanations of the study design and procedure, sampling 

method, and data collection are provided. With the help of descriptive and inferential statistics, 

the findings of the primary research of this thesis are then discussed in the next chapter (section 

4). Ultimately, the final chapter (section 5) includes a summary of the results as well as answers 

to the proposed research questions. Additionally, potential limitations within the scope of this 

research along with managerial implications and suggestions for further research are given at 

the very end of this thesis.  
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2 LITERATURE REVIEW  

2.1 E-Commerce 

As this thesis is concerned with the impact of augmented reality in online retail, it is crucial to 

understand e-commerce and its evolution in the beauty industry to determine its current state 

and future opportunities. In addition, the upcoming sections discuss different types of beauty 

product presentations, followed by potential barriers to e-commerce and its effects on the 

online shopping experience. Building on this, the final part discusses mental imagery and its 

relevance to e-commerce. 

E-commerce (electronic commerce) is defined as “the transaction over electronic system (e.g. 

internet and other computer networks) for buying or selling products while transferring funds 

online” (Alashaddadi, 2021, p. 76). However, since one needs to consider the different models 

of e-commerce, which vary according to the parties involved in the business interaction, the 

term cannot be fully generalized (Babenko et al., 2019). The most common (e-) commerce 

relationships include business-to-consumer (B2C) to generate direct sales with end consumers 

(Babenko et al., 2019). In line with the objective of this thesis, the following sections will focus 

exclusively on B2C commerce relationships.  

The emergence of e-commerce retailing can be traced back to the 1990s, also considered the 

early days of the Internet (Chi Lin, 2003). However, more time passed between its first 

appearance and the time when e-commerce was seen by customers as a useful complement to 

physical stores (Chi Lin, 2003). The expansion of Internet access in the 2000s contributed to 

online shopping’s growing popularity, through which it became more widely used by both 

businesses and customers (Chi Lin, 2003). In parallel with the rise in popularity, the density of 

online stores has steadily increased over the years, with most established B2C stores slowly 

starting to have an omnichannel presence (Babenko et al., 2019). This trend movement had a 

major impact on the present retail world by changing people's shopping behavior and 

introducing some of the most successful business models, such as the online marketplace 

Amazon (Babenko et al., 2019). Overall, most B2C segments have upward-going trends in 

revenue and sales figures, that are attributable to the expansion of online retailing (Statista, 

2022b). By having held the largest share of online retailers and generating the highest revenues 

from the early beginning, the fashion industry is currently the leader in e-commerce (Statista, 

2022b). The beauty and cosmetics industry, which is the focus of this study, has also seen 

promising development in e-commerce in recent years., which will be discussed in more detail 

in the following subsection. 
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2.1.1 E-commerce in the beauty industry  

This subchapter is devoted to the evolution of online retailing in the cosmetics industry. The 

development is presented in its individual phases, starting with its emergence and concluding 

with future assumptions. Afterward, the potential of e-commerce in the cosmetics industry is 

emphasized based on the benefits it offers to both customers and companies.  

Although the introduction of beauty online retailing can be traced back to the early years of e-

commerce, the sector faced difficulties shifting retail channels from brick-and-mortar stores 

with physical sentiment touchpoints to virtual marketplaces (Jaswal, 2021). During the second 

half of the 2000s, when the electronic and fashion industries established themselves as 

prominent players in e-commerce, the cosmetics industry gradually began to complement its 

offline with online commerce (Park & Lee, 2021). However, the belated entry has not hindered 

the success of the beauty sector but rather ensured an accelerated establishment that pointed 

to a promising future (Park & Lee, 2021). Consequently, within a relatively short period, more 

and more beauty businesses joined the pioneers (Park & Lee, 2021).   

 

The sudden change in consumer behavior as well as the multiplication of businesses operating 

in the cosmetic sector resulting from the trend movement can be attributed to two events that 

affected the whole market (Halzack, 2021; Yan et al., 2016). The  first occurrence that had a 

profound impact was the expansion of major beauty resellers (Halzack, 2021). Sephora, as one 

of the most prevalent retailers of beauty products, expanded its business by entering new 

markets in 2007 while launching its first online store, resulting in rapid growth (Halzack, 2021). 

Sephora became an internationally known business that managed to attract not only a wider 

range of customers but also labels wanting to be featured by the famous reseller (Halzack, 2021). 

Moreover, as a best-practice example, resellers such as Sephora inspired also smaller individual 

brands and therefore had a significant implication on the development of beauty e-commerce 

(Halzack, 2021). Additionally, the increasing popularity of social media has also contributed to 

many cosmetic companies opting for online commerce (Yan et al., 2016). Around 2010, social 

media platforms such as Facebook, Instagram, and YouTube began to boom and recorded 

steadily increasing numbers of active users (Statista, 2022c). The wide reach aroused strong 

social networks that were able to connect diverse people (Yan et al., 2016). New touchpoints 

between different actors have been created, particularly impacting brand communication, as 

two-way communication channels in social media also allowed external stakeholders to express 

their views publicly (Yan et al., 2016). As a result, more and more individuals, including those 

with large numbers of followers, started to share their opinions on certain topics with their 

followers, which ultimately facilitated the optimization of word-of-mouth (WOM) marketing 

(Doh & Hwang, 2009). Word-of-mouth (WOM), as the sharing of experiences and 

recommendations by well-known people in the traditional sense, has a major influence on the 

decisions of others because of perceived trustworthiness but covers only a limited scope (Buttle, 
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1998). However, the digital development has overcome this limitation by allowing people to 

share their thoughts publicly, such as in the form of comments, blog posts, or even in the form 

of videos, thus introducing e-WOM (Berger, 2014). The cosmetics industry has been particularly 

affected by the emergence of beauty videos on YouTube, where users have begun to indirectly 

promote products by showing them in makeup tutorials. Businesses quickly realized they 

needed an online presence to fully realize the potential of user-generated content (UGC), which 

further fostered the development of e-commerce in the beauty sector (Yan et al., 2014).  

In the year 2020, the outbreak of Covid 19 has shocked global commerce. The emergence of the 

fast-spreading virus resulted in a pandemic that presented many socioeconomic challenges with 

most sectors being affected (Kopot & Reed, 2022). Public authorities imposed regulations that 

gravely restricted people in their day-to-day lives have been imposed by public authorities, 

ranging from travel restrictions to temporary closures of stores to reduce the spread, (Mustika 

& Wahyudi, 2022). Although in most countries brick-and-mortar drugstores remained open, 

customer traffic declined considerably which can be attributed to the high-risk exposure and 

shifts in behavioral patterns (Gerstell et al., 2020). The enforced isolation, which resulted in 

fewer events, had, for example, caused lower demand for makeup products and perfumes 

(Marchessou & Spagnuolo, 2021). This change resulted in an eight percent annual degrowth of 

the cosmetics market in 2020 (L’Oréal, 2022). Although this decline hit many players 

dramatically, sales returned close to normal in 2021, largely due to another major trend that 

emerged in response to social distancing (Marchessou & Spagnuolo, 2021). Technology became 

an integral part of people's lifestyles by playing a critical role in many areas, including social 

interactions, education, telecommuting, and retailing (Mustika & Wahyudi, 2022). By allowing 

people to compensate virtually for the sacrifices they had to make, digitization accelerated, 

prompting sellers to prioritize e-commerce and thus expand their digital capabilities (Gerstell et 

al., 2020). Beauty online shopping started booming across geographies, whereby retailers 

received additional digital traffic resulting in online sales noticeably exceeding pre-pandemic 

levels (Marchessou & Spagnuolo, 2021). 

Although the everyday lives of most have now, three years after the outbreak of Covid-19, 

returned to normal, the effects of the pandemic led to a permanent channel shift, with many 

customers continuously preferring to purchase beauty products online rather than in physical 

stores. The e-commerce market currently holds a market share of more than twenty percent 

and is expected to have an annual growth rate of nine percent (Statista, 2021). This change in 

purchasing behavior that is leading to a steady upward trend in e-commerce sales is attributable 

to the various benefits offered to customers. In addition to reduced vulnerability to, for example, 

infection risks, which has been the most prevailing reason for online purchases in 2020, e-

commerce is very convenient (Taher, 2021). First, e-commerce websites offer customers an 

effortless shopping experience that probably no brick-and-mortar store could ever provide 

(Taher, 2021). Online shops are typically well-organized, e.g., through filtering functions, which 
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makes finding a desired product significantly easier (Safa & Von Solms, 2016). Also, nowadays 

only a few user-friendly steps are required for check-out which considerably accelerates the 

buying process (Safa & Von Solms, 2016). Furthermore, online stores are independent of 

location and time, i.e., they are available 24 hours a day and can be used from anywhere, 

requiring only an Internet-enabled device and a well-functioning Internet connection (Taher, 

2021). Another important argument for buying online is the ability to compare products, prices, 

and suppliers before making a purchase decision (Taher, 2021). While comparisons in physical 

stores would require time-consuming efforts, the Internet allows users to switch between shops 

within seconds (Nguyen, 2020). Online resellers such as Amazon even provide comparisons 

without the need to leave the website (Nguyen, 2020). Overall, brands with an omnichannel 

presence usually offer a wider selection of products (Safa & Von Solms, 2016). This includes the 

product range in terms of sizes, colors, or materials, which increases the likelihood of attracting 

more customers (Taher, 2021). 

Furthermore, the growth of e-commerce can also be attributed to the advantages offered to 

businesses. First of all, the above-mentioned non-existent geographical limitation of online 

retailing allows companies to tap into cross-border markets and thus reach a larger number of 

customers (Taher, 2021). Data collection is also much more efficient, as larger volumes of 

customer data can be captured (Taher, 2021). The information obtained can then be used to 

effectively develop methods for reaching the target group (Taher, 2021). Second, compared to 

brick-and-mortar stores, online shops have significantly lower operational costs which can 

specifically be beneficial for start-ups (Safa & Von Solms, 2016).  

Overall, the future forecasts of online retailing are promising, leaving it to retailers to leverage 

the potential and further enhance customers’ online shopping experiences (Marchessou & 

Spagnuolo, 2021). In this regard, the following subsections discuss potential risks that online 

retailers need to be aware of and how they can mitigate them. 

2.1.2 Perceived risks of online retailing 

Before being able to identify the existing limitations and the associated perceived risks of e-

commerce, the different phases of customer experience and their role in customer experience 

must first be explained.  

The customer experience, regardless of whether it occurs in stationary or virtual stores, is a 

multi-dimensional construct that can be segmented into three distinct stages: pre-purchase, 

purchase, and post-purchase (Theophilus et al., 2021). Each of these stages involves different 

activities that include behavioral, cognitive, emotional, sensorial, and social aspects that 

collectively shape the evaluation of the customer’s experience (Theophilus et al., 2021). As 

implied by its name, the pre-purchase stage summarizes all points of contact before the actual 

purchase of a product or service. During this stage, no commitment between the buyer and the 
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seller exists. In most cases, the pre-purchase stage is triggered by the recognition of a “problem”, 

typically a need or a desire, that requires a solution. By identifying the problem, the customer 

becomes aware of the products or brands that can satisfy his needs. This so-called awareness 

phase, thus, becomes the first step in the decision-making process, in which the customer 

selects products to be further investigated in subsequent phases (Cheng et al., 2022). 

Accordingly, the following phase contains the consideration of the short-listed products. The 

consideration phase plays an essential role in purchase decision-making as customers review 

the products in more detail to be able to deeply evaluate them (Cheng et al., 2022). It is 

imperative to provide customers with adequate information regarding the product to support 

customers in estimating the product usage experience (Cheng et al., 2022). In this stage, 

customers are asked to use higher cognitive efforts to effectively contribute to the upcoming 

decision-making (Cheng et al., 2022). During the consideration phase, the pre-selected list of 

products is further downsized so that only a small portion of products enter the intent phase 

(Jang et al., 2012). This last pre-purchase phase permits the ultimate evaluations and 

comparisons needed for the final decision-making (Jang et al., 2012). If the pre-purchase stage 

fails, and customers opt not to purchase the product, the customer experience concludes, at the 

latest, at this point (Roberts & Nedungadi, 1995). If, however, the customer got convinced and 

built sufficient confidence regarding the product, the second major stage, the purchase stage, 

commences (Robert & Nedungadi, 1995). This stage tends to be the shortest as it only comprises 

the period between the decision-making and the purchase transaction (Chen-Yu & Kincade, 

2001). The third and final stage of the customer experience refers to the post-purchase stage 

describing the aftermath of the purchase (Chen-Yu & Kincade, 2001). The post-purchase phase 

is of great importance for both buyers and sellers, as this is the first-time customers can 

experience the product’s features firsthand and take advantage of its benefits (Kuo et al., 2009). 

Thereby, customers analyze whether the product fulfills their needs and meets their 

expectations (Chen-Yu & Kincade, 2001). Based on this evaluation buyers may repeat purchases 

and eventually become loyal customers (Kuo et al., 2009). Consequently, customer experience 

has been proven to have an impact on customer satisfaction and loyalty which in turn affects 

purchase intention (Theophilus et al., 2021). During the different stages of the customer 

journey, a multitude of aspects determining the final evaluation of the experience must be 

considered by both parties (Sarkar & Das, 2017). While the procedure tends to be the same, 

buyers and sellers must deal with different conditions in online and physical retailing settings 

(Sarkar & Das, 2017). In this regard, the subsequent sections will focus on inherent inefficiencies 

of online retailing and the associated factors that are posing risks to the online customer 

experience. 

The most prominent inefficiency in virtual environments is the absence of physical interactions, 

resulting from the spatial separation of sellers, buyers, and products (Zhou et al., 2018). On the 

one hand, the spatial separation of sellers and buyers actively restricts interpersonal 

communication which thereby limits the available information of both entities (Zhou et al., 
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2018). As a result of that, the transacting parties of the online retail process are perceived as 

faceless and more anonymous (Chatterjee & Datta, 2008). On the other hand, in e-commerce 

also a spatial separation of customer and product exists, impeding product appraisal in the pre-

purchase stage due to the unavailability of physical examination (Zhou et al., 2018). 

Furthermore, a temporal separation between payment and delivery services exists preventing 

buyers from receiving the product immediately after the purchase transaction (Zhou et al., 

2018). These conditions contribute to a lack of transparency, affecting both sellers and buyers 

(Chatterjee & Datta, 2008). Transparency refers to the practice of disclosing information and 

being clear about operations that are necessary to stakeholders (Zhou et al., 2018). In e-

commerce, transparency can take different forms. On the one hand, process transparency 

enables stakeholders to gain an understanding of task-related steps and actions (Chatterjee & 

Datta, 2008). Seller transparency, on the other hand, refers to the accessibility of information 

about the identity of the seller (Zhou et al., 2018). Finally, product transparency – which this 

thesis will mainly focus on – is about providing important information about the product's 

characteristics and physical and abstract attributes (e.g., color and quality) (Zhou et al., 2018). A 

lack of product transparency is a common concern of e-commerce that arises from the non-

traditional customer experience. Two distinct types of experiences could be identified that can 

be discerned based on the level of interaction (Park et al., 2005). Direct experiences entail the 

stimulation of all sensory abilities of an individual, while indirect experiences inhibit one or more 

senses (Park et al., 2005). Online shopping perfectly exemplifies indirect experiences as it only 

entails touchpoints with the representation of the product rather than with the physical product 

itself (Park et al., 2005). Due to this spatial separation, e-commerce thus offers only severely 

limited sensory cues leading to physical and possibly mental intangibility (Song & Kim, 2012). 

The physical interaction with a product, however, is an important source of information that 

adds both utilitarian and hedonic value to the pre-purchase stage of the customer experience 

(González-Benito et al., 2015). In this regard, various researchers have highlighted the 

importance of haptic information (González-Benito et al., 2015; Rathee & Rajain, 2019; Silva et 

al., 2021). This importance is attributable to the need for touch which can be defined as “the 

preference to obtain and use information through the sense of touch or the haptic system, which 

refers to how humans search for and gather information using essentially the hands” (Silva et 

al., 2021, p. 2). According to Rathee and Rajain (2019), the need for touch can be categorized 

into autotelic and instrumental. In this context, autotelic describes the hedonic and instrumental 

utilitarian motivation to touch something (Rathee & Rajain, 2019). In general, retailers should 

consider the impact of touch on the customer experience, as a series of studies have provided 

evidence of the positive relationship between tactile information and product evaluation and 

decision-making. For instance, Grohmann et al. (2007) found that customers who were able to 

physically touch products were more likely to evaluate them favorably. This finding was 

supported by Williams and Ackerman's (2011) research, which showed that physical attributes 

such as hardness, warmth, and weight (which can only be perceived through touch) had a 

significant impact on customers' decision-making. However, while touch is unquestionably an 
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important factor in consumer behavior, the expression of the need for touch is subjective and 

cannot be fully generalized to the entire population (Rathee & Rajain, 2019). The level of need 

for touch is determined by multiple intrinsic and extrinsic factors. Intrinsic factors pertain to 

individual characteristics that influence the personal need for touch (González-Benito et al., 

2015). These factors may include personality traits and the present emotional state, which can 

result in a higher or lower need for touch (González-Benito et al., 2015). Sensory information 

needs are also closely related to the personal risk attitude of the consumer. Risk attitudes 

describe the tendency of how someone reacts to uncertainty (Holt & Laury, 2002). The three 

major risk attitude consumer groups are risk averse, risk neutral, and risk seeking (Holt & Laury, 

2002). In the e-commerce context, it is crucial to consider that most people consider themselves 

risk-averse indicating that they are very sensitive to a lack of information whereby the need for 

touch increases (Pindyck & Rubinfeld, 2012). Additionally, previous studies indicate that  also 

demographic variables, such as age, gender, origin, and cultural norms, impact the degree of 

need for touch (Pindyck & Rubinfeld, 2012). For instance, Rathee and Rajain (2019) reported 

that women tend to exhibit a higher need for touch. 

In addition to that, also external factors play a significant role in determining the need for touch. 

The most influential extrinsic factor that could be identified by various past research is the 

product category (González-Benito et al., 2015; Hong & Pavlou, 2014; Song & Kim, 2012). The 

need for touch can be associated with the availability of tangible attributes of the products 

(González-Benito et al., 2015). Search products consist of a relatively small number of tangible 

features whereby customers can obtain relevant information without physical interaction and 

evaluate the product already in the pre-purchase stage (Song & Kim, 2012). Besides fully 

intangible products, such as software, electronics are a good example of search products (Song 

& Kim, 2012). The relevant information on electronics’ features, quality, price, and intended use 

does not include many sensory cues and can therefore be gathered without physically examining 

the product (Song & Kim, 2012). In contrast, experience goods are characterized by attributes 

that are primarily revealed through direct experiences and cannot be fully assessed without 

physical interaction with the product (Song & Kim, 2012). Consequently, in the case of spatial 

separation, such as in e-commerce, information about experience goods is communicated with 

greater difficulty, resulting in a higher likelihood of information gaps (Hong & Pavlou, 2014). 

Therefore, to avoid misunderstandings when purchasing experience goods, customers place 

greater importance on sensory information which significantly increases the need for touch 

(Song & Kim, 2012 Most beauty products such as perfumes and makeup are experience goods 

as the attributes that are most relevant for customers cannot be transmitted simply by indirect 

experiences (Hong & Pavlou, 2014). In addition to visually examining these products, customers 

usually want to touch, smell, and even try them on before making purchase decisions (Hong & 

Pavlou, 2014). This is because the effectiveness of cosmetic products depends on individual 

factors such as skin type compatibility, which is difficult to judge without physical evaluation 

(Hong & Pavlou, 2014). Furthermore, products can also be categorized based on the level of 



THE ROLE OF AUGMENTED REALITY IN ENHANCING THE ONLINE SHOPPING EXPERIENCE IN THE BEAUTY INDUSTRY 

11 

customer involvement needed for decision-making. Customers typically do not spend much 

effort such as by deeply considering the product’s features when making routine purchases 

(Stephen et al., 2013). In such cases, one speaks about low-involvement products. In contrast, 

high-involvement products are often one-time purchases (Stephen et al., 2013). They are usually 

high-priced and associated with increased risk which therefore requires higher deliberation in 

the decision-making process (Stephen et al., 2013).  Consequently, sensory information is more 

important for high-involvement decisions than for low-involvement decisions (Stephen et al., 

2013). Additionally, sellers have an influence on customers' need for touch through the type and 

format of information they choose to present in their product offerings, which introduces the 

next major obstacle to product transparency in online retailing.  

Information asymmetry, according to Pindyck and Rubinfel (2012, p.632), can be described as a 

“situation in which a buyer and a seller possess different information about a transaction”. This 

asymmetry can occur in various business situations but is particularly common in online stores 

due to spatial and temporal separation and unequally distributed information (Hong & Pavlou, 

2014; Pindyck & Rubinfeld, 2012). The principle-agent problem, describing a conflict of interest 

between the seller (agent) and buyer (principal), is a prevalent consequence of information 

asymmetry in retail scenarios (Zhou et al., 2018). In the context of e-commerce, imperfect 

information is typically provided in favor of the agent (Zhou et al., 2018). The existence of 

asymmetric information significantly hinders customers to differentiate between low- and high-

quality products (Zhou et al., 2018). This issue was first acknowledged by Akerlof (1970) who 

referred to markets affected by information asymmetry as “markets for lemons”. The author 

proposes that in such a market, the sellers of high-quality goods are reluctant to sell because 

they fear receiving the same price as the sellers of low-quality goods (lemons) (Akerlof, 1970). 

This leads to a situation where only low-quality goods are offered for sale, which in turn drives 

down the average price and further discourages the sellers of high-quality goods (Akerlof, 1970). 

In this regard, asymmetric information hinders customers from making informed decisions and 

therefore has been proven to harm various aspects of customer experience, including purchase 

intention, product evaluation, and customer satisfaction, which can potentially affect a whole 

market in the long run (Zhou et al., 2018).  

Transparency is a significant determinant in decision-making. However, due to the existing 

separations in the virtual world that lead to intangibility and asymmetric information, e-

commerce platforms typically lack transparency. As a result, customers are more likely to evoke 

uncertainties toward the purchase (Al-Adwan et al., 2022). The term uncertainty appears in a 

variety of contexts leading to different definitions. Knight (1985, p. 199), for example, defines 

uncertainty as "neither ignorance nor complete and perfect information, but partial 

knowledge". Therefore, uncertainty refers to the lack of valuable knowledge, which means that 

the future cannot be accurately predicted (Al-Adwan et al., 2022; Chatterjee, 2008). Risk and 

uncertainty are often mentioned in the same context, although they are two different concepts 
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(Chatterjee, 2008). Since there are no prior probabilities, uncertainty is subjective and depends 

on the situation (Chatterjee, 2008). In contrast, risk can be calculated in terms of probabilities 

and is therefore objective (Chatterjee, 2008). In the context of e-commerce, customers' 

perceived uncertainty is "the extent to which they cannot anticipate the results of a transaction 

due to uncertainty related to the seller and the product " (Al-Adwan et al., 2022, p. 2). In 

retailing, therefore, a distinction can be made between seller uncertainty, which describes the 

inability to accurately assess seller behavior due to, for example, information asymmetries, and 

product uncertainty, which is the focus of this paper (Al-Adwan et al., 2022). Product uncertainty 

is a multidimensional concept that refers to the difficulty of evaluating a product's attributes 

and associated performance concerning the future (Al-Adwan et al., 2022). Customers often face 

product uncertainty due to inadequate information provision (Al-Adwan et al., 2022). With 

regard to product uncertainty, one must further differentiate between product fit uncertainty 

and product quality uncertainty (Jha et al., 2019). The latter refers to the difficulty of predicting 

a product's future performance and used to be the only dimension of product uncertainty (Hong 

& Pavlou, 2014). However, research has shown that customers' pre-purchase concerns go 

beyond product performance, leading to the adoption of product fit uncertainty as another 

dimension of product uncertainty (Hong & Pavlou, 2014). Product fit uncertainty refers to a 

customer's inability to predict the match between their personal preferences and a product's 

features (Hong & Pavlou, 2014; Jha et al., 2019). Product quality uncertainty usually concerns 

attributes that offer common utility to the customer whereas product fit uncertainty deals with 

experiential and heuristic aspects (Hong & Pavlou, 2014). In the context of beauty products, 

taking L'Oreal True Match Foundation as an example, uncertainty about product quality may 

arise from a customer's uncertainty about the foundation's coverage, bendability, and finish, 

while uncertainty about product fit may refer to the match between the foundation's shade and 

the customer's skin tone. It is worth noting that product fit and quality uncertainties can occur 

individually or simultaneously (Hong & Pavlou, 2014), for example, when the customer is unsure 

whether a foundation fits both in terms of color and coverage. 

When sellers are unable to compensate for the limited sensory information available to 

customers, the likelihood of high product uncertainty increases (Hong & Pavlou, 2014). Likewise, 

products sold by salespeople who intentionally withhold information to their advantage are also 

likely to be associated with high levels of uncertainty. However, reducing product uncertainty 

should be a priority for sellers, as it negatively affects various aspects of the customer experience 

including customers’ ability to make decisions (Hong & Pavlou, 2014). Uncertainty, regardless of 

being product performance- or product fit-related, has been proven to significantly interfere 

with customers' capability to decide (Jha et al., 2019). Customers reported having a harder time 

assessing the potential value that comes from buying a product and weighing it against the 

potential consequences when faced with uncertainty (Jha et al., 2019). This effect not only 

significantly decelerates decision-making, but also often leads customers to refrain from making 

a purchase, which can be manifested in the accumulation of shopping cart abandonments of 
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customers (Egeln & Joseph, 2012). The term “shopping cart abandonment” describes the 

scenario of resigning to buy products they have before added to their shopping cart and thereby 

not completing their purchase (Egeln & Joseph, 2012). Globally, close to 70% of all digital 

shopping carts are abandoned (Statista, 2022d). In the majority of cases, these last-minute 

purchase withdrawals are caused by perceived uncertainty regarding the product arising from 

incomplete or conflicting information (Egeln & Joseph, 2012). Shopping cart abandonment 

should be avoided at all costs, as it can negatively impact customer experience by evoking 

feelings such as frustration which might ultimately lead to negative associations with the brand 

(Egeln & Joseph, 2012). 

Moreover, research has shown that uncertainty significantly affects customers' spending 

behavior (Al-Adwan et al., 2022). According to Al-Adwan et al. (2022), customers confronted 

with high levels of uncertainty tend to limit their purchases to low-value products to reduce the 

risk of post-purchase dissonance. The phenomenon of post-purchase dissonance is a major issue 

in online shopping and can be described as a feeling of discomfort that evokes after making a 

purchase (Lee, 2015). In other words, it refers to the case of product uncertainty going beyond 

the pre-purchase stage to the post-purchase stage (Mitchell & Boustani, 1994). Customers that 

are confronted with post-purchase dissonance are uncertain whether they made the right 

choice, which is a common reaction, especially in the context of high-value products (Lee, 2015). 

In many scenarios, these doubts are proven unfounded in the evaluation stage. However, there 

is a significant number that can be substantiated which advocates post-purchase satisfaction. 

According to the expectation-confirmation theory originally proposed by Oliver (1976), 

customers’ pre-purchase expectations toward products’ fits and performances are most likely 

affecting their post-purchase evaluation. Regarding this, the theory suggests that post-purchase 

satisfaction can be described as the ratio of received product utility and expectation (Hong & 

Pavlou, 2014). On the one hand, if the product meets or exceeds the buyer’s expectations, they 

are more likely to continue using it and recommend it to others. If, on the other hand, their 

expectations are not met, they may be dissatisfied and develop a negative attitude toward the 

product or service. A causal effect of product uncertainty on post-purchase satisfaction could be 

identified by various researchers. The effect could be explained by customers' inability to assess 

the product’s performance as well as the compatibility between the product’s features and their 

personal preferences due to lacking transparency (Chatterjee & Datta, 2008; Hong & Pavlou, 

2014).  

In response to the disappointment arising in the post-purchase stage, many buyers end up 

returning the products to the sellers. Studies have shown that the return rates in online stores 

tend to surpass 30% even though an excess of 20% already poses a significant threat to customer 

experience and the economic well-being of a business (Jha et al., 2019). Product returns entail 

high operational costs and lead to revenue loss for sellers (Jha et al., 2019). Besides that, by 

requiring customers to initiate and go through the process, product returns are associated with 



THE ROLE OF AUGMENTED REALITY IN ENHANCING THE ONLINE SHOPPING EXPERIENCE IN THE BEAUTY INDUSTRY 

14 

higher efforts, which negatively affects the customer experience (Al-Adwan et al., 2022). In 

contrast to e-commerce, in physical stores, only less than 10% of all purchases result in product 

returns which highlights the importance of physical product experiences in the pre-purchase 

stage (Jha et al., 2019). In this regard, the upcoming chapters aim to discuss ways to overcome 

product uncertainty to guide online retailers in enhancing customer experience 

2.1.3 Mental imagery  

After having discussed the risks associated with e-commerce the next sections investigate 

methods to reduce existing information gaps. More specifically, this subchapter introduces the 

theory of mental imagery and the role it plays in online retailing.  

Mental imagery as an important theory in consumer psychology appeared in a variety of 

research contexts resulting in different interpretations of the term. Richardson (1969, p. 2), for 

example, conceptualized mental imagery to be “(1) all those quasi-sensory or quasi-perceptual 

experiences of which (2) we are self-consciously aware, and which (3) exist for us in the absence 

of those stimulus conditions that are known to produce their genuine sensory or perceptual 

counterparts “. In contrast to that, MacInnis and Price (1987, p.473) defined mental imagery as 

“the process by which individuals represent sensory or perceptual experience, such as thoughts, 

emotions, and memories in individuals’ memory processing”. Similarly, Gossens (2020, p. 306) 

identified it to be “a mode of information processing which includes sensory representations 

(images) in working memory that are used in the same way as perceptions of external stimuli”. 

Based on these definitions, mental imagery is triggered by external stimuli which subsequently 

generate a mental image. Thereby the stimulus can be auditory, visual, literal, or haptic and can 

activate mental imagery in different scenarios (Heller et al., 2019). In consumer consumption 

and decision-making contexts, visual stimuli, which will be discussed in more depth in chapter 

xy, are seemingly dominant (Heller et al., 2019). However, irrespective of their type, it is 

important to note that incoming stimuli are not always imagery-evoking (Park & Yoo, 2020). 

Whether a stimulus is capable of activating mental imagery is decided by cognitive processes 

(Cheng et al., 2022). In these cognitive processes, the information conveyed by the stimulus is 

analyzed and compared with the information stored in long-term memory (Park & Yoo, 2020). 

If correspondences with previously obtained memories can be established, mental images are 

likely to emerge (Park & Yoo, 2020). These mental images are therefore based on previous 

experiences (Lee & Gretzel, 2012). They facilitate the ability to imagine which in turn positively 

affects uncertainty reduction by filling informational gaps (Park & Yoo, 2020). In this regard, 

imagery-evoking stimuli have the potential to conjure sensory information (Cheng et al., 2020). 

The visualization of mental images as a result of mental imagery thus can be considered a quasi-

perceptual experience (Cheng et al., 2020). 

When talking about mental imagery it is important to distinguish between its two stages: 

imagery generation and imagery transformation (Heller et al., 2019). The generation phase 
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arises from immediate sensory information (stimulus) within a meaningful context as it has 

already been described in the paragraph prior (Heller et al., 2019). It must be added, however, 

that mental images require maintenance, as the mental images that appear in the generation 

stage tend to dissolve rapidly due to limited memorial capacity (Pearson et al., 2013). In the next 

step, after the imagery has successfully been generated and subsequently properly maintained, 

the mental image can be transformed to then be used in further cognitive processes (Heller et 

al., 2019). The transformation of mental images is an important part of creative thinking and 

problem-solving (Heller et al., 2019). By mental rotation, an aspect of mental transformation, 

cognitive efforts can be reduced which in turn facilitates the process of integrating the new 

information into the pre-existing environment (Heller et al., 2019). The rotation can go as far as 

reconstruction, e.g., in size or color, or the relocation of an object to support imagination (Levin 

et al., 1985).  

The multi-dimensional concept of mental imagery is a vital component of information 

processing and may therefore influence people’s actions in various life situations (Park & Yoo, 

2020). According to Lee and Gretzel (2012), people often subordinate additional information 

obtained through mental imagery to other indicators. They expound that this phenomenon is 

due to self-generated processing, the results of which are deemed more relevant leading to self-

persuasion and greater beliefs (Lee & Gretzel, 2012). Self-generated cognitive responses, such 

as in mental imagery, therefore, form stronger attitudes that are characterized by accelerated 

generation, longer persistence, higher resistance to counter-persuasion attempts, and greater 

influence on behavioral intentions (Lee & Gretzel, 2012). Moreover, mental images heighten the 

likelihood of emotional evocation which reinforce self-generated attitudes (Park & Yoo, 2020).  

Consequently, mental imagery is highly relevant for the retail industry as it also affects 

consumers and their decision-making. As it has been discussed in the previous chapter, the 

evaluation of a product as well as the ease of making decisions is strongly reliant on the 

availability of context-specific resources (Park & Yoo, 2020). Uncertainty, as a result of 

insufficient qualitative information, has a negative impact on effective decision-making, by 

decelerating or even hindering the process (Park & Yoo, 2020). Digital environments, such as e-

commerce, are particularly affected by this phenomenon, as the availability of sensory 

information to assist customers in reviewing products is severely limited (Park & Yoo, 2020). 

Therefore, to overcome this limitation, retailers should strive to provide quasi-perceptual 

experiences to their customers (Park & Yoo, 2020). If online shops manage to implement stimuli 

that trigger mental images for viewers, chances increase that they feel more certain about the 

presented products, which ultimately contributes to higher confidence in the decision-making 

process (Steinman et al., 2014). Stimuli that create mental images are proven to be highly 

desirable for retailers from all different industries. The research of Lee and Gretzel (2012), for 

example, demonstrated that mental images are an effective source of information in enhancing 

expectations and simplifying purchase decisions for tourism products. Similarly, Cheng et al., 
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(2022) concluded that mental imagery positively impacts decision-making in fashion and apparel 

online shopping. 

Mental imagery significantly supports the imagination of product attributes that are not visible 

at first sight (Cheng et al., 2022). Thereby, customers use mental images to fill in important 

information that is not available to them (Heller et al., 2019). The reduction of informational 

gaps can be achieved through re-experiencing situations they have encountered with analogous 

products (Lee & Gretzel, 2012). This may include recollecting touchpoints with sensory 

attributes of a product such as the texture of a fabric, the aroma of a fragrance, or the flavor of 

a food item (Lee & Gretzel, 2012). However, mental imagery that successfully stimulates sensory 

perception can yield even more detailed information that contributed to the prior product 

experience (Steinman et al., 2014). These details could involve moments that are not directly 

related to the quality of a product (Steinman et al., 2014). Typical examples of that would be the 

sensory experience of opening the packaging of an iPhone, the sound of opening a Coca-Cola 

can, or the smell when entering a Victoria's Secret shop. While none of these attributes truly 

concern the purpose or define the performance of a product, they unconsciously encourage 

purchase decisions (Steinman et al., 2014). On the other hand, mental imagery can make 

consumers also conjure experiences even if they have not yet been made before (Lee & Gretzel, 

2012). Through the combination and manipulation of already existing mental representations, 

mental images can be generated which realistically stimulate novel scenarios (Lee & Gretzel, 

2012). For example, a person who has never visited a tropical beach may create a quasi-realistic 

mental representation of the experience by integrating sensory information from previous trips 

to the Mediterranean, such as the sound of ocean waves, the smell of sunscreen, and the 

sensation of walking barefoot on sandy beaches (Lee & Gretzel, 2012). This can also be applied 

to the experience of using a product from a beauty brand although, in reality, this has never 

been the case (Heller et al., 2019). For example, the person might recall the taste and aroma of 

raspberries and combine this with the haptic impression of a comparable-looking lip gloss to 

create a mental image of the product's user experience (Heller et al., 2019). The advanced 

implementation of imagery-evoking stimuli can be advanced to the point where individuals 

create mental representations of hypothetical scenarios that do not have any similar past 

experiences as a foundation, such as a woman imaging shaving beard hair when searching for a 

razor for her boyfriend (Heller et al., 2019). 

Regardless of how hypothetical the mentally represented scenarios are, the additional 

information can enrich the shopping experience tremendously (Lee and Gretzel, 2012). Mental 

imagery allows customers to create visual maps that guide them through the purchase decision-

making process (Park & Yoo, 2020). These maps reduce uncertainty by enabling customers to 

envision future consumption and empowering them to make informed decisions about whether 

to acquire a product (Park & Yoo, 2020). Outstanding questions about product features that are 

not obvious at first glance, such as durability, adaptability, or compatibility with other products, 
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can be clarified with the help of the information obtained through mental imagery (Lee and 

Gretzel, 2012). The accuracy of the anticipated post-purchase experience can be increased 

which is equally important to customers and retailers (Lee and Gretzel, 2012). As discussed in 

the previous chapter, the post-purchase phase shapes the customer's overall sentiment toward 

the brand. If actual product consumption falls short of the expectations set in the pre-purchase 

phase, customers are likely to regret their decision (Jha, Kemper & Brettel, 2019). This indicates 

that they are unsatisfied which in turn considerably decreases the likelihood of future re-

purchases (Jha, Kemper & Brettel, 2019). At the same time, the probability of negative WOM 

rises, thereby risking the brand’s reputation (Sun et al., 2021). Consequently, if the gap between 

expectation and reality can be narrowed through mental images both parties benefit. 

Furthermore, according to the research conducted by Park and Yoo (2020), customers who 

possess these above-mentioned visual maps are more involved in product evaluation and are 

therefore more engaged in decision-making. Mental imagery also serves as a motivator for 

customers to buy products (Park & Yoo, 2020). Even if there is no specific need or intention to 

buy a particular product, consumers who have pictured themselves using the product often feel 

an increased desire to acquire it (Park & Yoo, 2020). The phenomenon can be explained by the 

fact that mental imagery can evoke emotional responses which in turn contribute to developing 

emotional attachment towards a product or a brand (Libby & Eibach, 2011). Since mental 

imagery is largely based on past experiences emotional associations, ranging from joy and 

excitement to comfort and security, are a common result (Libby & Eibach, 2011). 

In conclusion, mental imagery can be viewed as a multifaceted tool that serves consumers' 

hedonic and utilitarian purposes. Mental imagery enriches the shopping experience by creating 

sensory associations resulting from previous experiences. In response to that, emotions evoke, 

and intrinsic motivation tends to increase. Additionally, by bridging information gaps, mental 

imagery can support consumers in their decision-making process. The additional information 

that can be obtained from mental images allows consumers to foresee future consequences that 

would follow from acquiring the product more accurately which minimizes the risk of post-

purchase regret.  

The impact of mental imagery on consumer behavior is substantial, particularly in online 

decision-making, and should therefore be considered by retailers. The means of creating mental 

images for customers will be explicated throughout the duration of this thesis. In this regard, 

the subsequent section examines different approaches utilized by retailers to display their 

products online and evaluates their potential to evoke mental imagery and their ability to 

mitigate uncertainties among consumers. 
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2.1.4 Online product presentation 

Consumers’ capability to imagine a product and create synapsis with previous experiences, 

especially in virtual environments such as online shopping, strongly depends on the (virtual) 

product presentation (Steinman et al., 2014). According to Song and Kim (2012, p. 347), the term 

“product presentation” can be defined as “the consciously designed display of chosen 

merchandise in a specific area”. Product presentation accounts for an important component of 

retailing as it allows sellers to display and therefore present their goods to a broad audience 

including important potential buyers (Song & Kim, 2012). It greatly influences various aspects of 

the customer experience, thus underscoring the importance for sellers to regard product 

presentation as a critical determinant in decision-making (Park et al., 2005). However, even 

though product presentation is a crucial consideration in all retail settings, it is essential to 

recognize that distinct retail forms and product categories necessitate unique approaches due 

to varying circumstances and associated opportunities (Buda & Zhang, 2000). As has already 

been discussed over the course of this thesis, physical stores, compared to online shops, provide 

by nature more sensorial elements to customers, whereby the need for media supporting the 

product presentation declines (Buda & Zhang, 2000). Therefore, if a product is tangible and 

thereby can be physically evaluated from different perspectives by customers less emphasis is 

required on informational elements as part of the product presentation process (Buda & Zhang, 

2000). In contrast, the intangibility given in virtual environments or sales of services calls for 

higher support through product presentation to close informational gaps (Kim et al., 2009). 

However, since product presentation affects multiple stages in the shopping experience, which 

will be discussed in more depth in the upcoming paragraphs, it is relevant in all types of retail 

scenarios (Kim et al., 2009). 

The display of goods that customers encounter holds importance in both physical and digital 

stores as it is a significant factor in shaping the atmosphere of a retail environment (Song & Kim, 

2012). Store atmosphere refers to the physical and psychological environment that is created 

by sensory elements (Park et al., 2005). Similarly, Kotler (1974, p. 50) refers to atmospherics as 

“the conscious design of the store environment to positively affect the consumer”. By 

intentionally utilizing atmospheric cues, store owners can establish a desirable shopping 

environment that ultimately attracts target customers and facilitates successful buyer-seller 

interactions (Kim et al., 2009). Atmospheric cues refer to environmental stimuli that are 

processed into relevant information necessary to comprehend the environment (Tang & Zhang, 

2020). Given that these cues have varying impacts on customers and their behaviors, they 

should be thoughtfully implemented to effectively achieve the predetermined atmospheric 

objective (Kim et al., 2009). Atmospheric cues are somewhat dependent on their particular 

environment, with some cues being exclusively applicable to shopping experiences featuring 

tangible products (Kim et al., 2009). Tang and Zhang (2020) categorized atmospheric cues into 

three distinct groups: task-relevant cues, mood-relevant cues, and social cues. Task-relevant 
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cues serve utilitarian purposes and are critical determinants of the efficiency and effectiveness 

of tasks, particularly in the context of retail transactions (Tang & Zhang, 2020). Task-relevant 

attributes of a shopping environment can provide important information and consequently fill 

existing information gaps, which is particularly important in the context of e-commerce (Song & 

Kim, 2012). Therefore, by including task-relevant cues in product presentation, customers obtain 

more comprehensive information, which is needed to better understand the product (Park et 

al., 2005). Effective product presentation informs customers about the product's value 

proposition, which is especially important for first-time customers of a product or brand (Park 

et al., 2005). Thereby, the effectiveness is determined by both the quality and quantity of task-

relevant cues, which can be controlled by salespeople (Park et al., 2005). However, it also heavily 

depends on the customer's attentional capacity and willingness to learn about the product (Park 

et al., 2008) and the extent to which the information provided matches the information 

customers are looking for (Cheng et al., 2022). Effective product presentation, therefore, plays 

a crucial role in informing customers about the product's value proposition and thereby is of 

high essence for first-time customers that are unfamiliar with the brand and/or product (Cheng 

et al., 2022). This transmitted information can include product features, benefits as well as 

intended use, which ultimately can support customers in making informed decisions (Park et al., 

2005). The additional information available in product presentation generally results in higher 

transparency of both the single product but also the total brand. Transparency, as has been 

stated in a previous chapter, is essential for customers to build trust and increase confidence 

(Buda & Zhang, 2000). Thus, by providing information that appears relevant to customers, 

product presentation can significantly alleviate uncertainty, which in turn accelerates the 

decision-making of customers that are hesitant to purchase the product (Park et al., 2005). This 

utilitarian aspect of product presentation is undeniably important for online retailing and must 

not be underestimated (Tang & Zhang, 2020). Nevertheless, another aspect of product 

presentation relates to mood-relevant cues that address the hedonic shopping experience.  

Mood-relevant cues, the second important group of atmospheric cues, are considered low task-

relevant (Tang & Zhang, 2020). They are not directly responsible for the fulfillment and thereby 

the effectiveness of the shopping task (Tang & Zhang, 2020). Instead, mood-relevant cues 

strongly affect the hedonic aspects of the shopping experience (Tang & Zhang, 2020). Therefore, 

they rather refer to elements within the product presentation that enhance the shopping 

environment's emotional atmosphere (Tang & Zhang, 2020). As suggested by their name, mood-

relevant cues influence the perception or mood of customers (Park et al., 2005). Jean (1990, 

p.24) defined the term mood as “a type of affective state which is transient and particular to a 

specific time and situation”. An individual's mood significantly impacts their behavior and 

actions, rendering it a critical factor in various situations, including the different stages of the 

customer journey (Park et al., 2005). In terms of moods, one must differentiate between positive 

and negative moods (Tang & Zhang, 2020). On the one hand, positive moods are associated with 

higher confidence and optimism as well as greater freedom and personal power (Park et al., 
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2005). Additionally, positive affective states tend to enhance behavior performance and result 

in better outcomes (Park et al., 2005). This can be explained by the fact that people with positive 

moods tend to apply exploratory approaches in their decision-making (Zeelenberg et al., 2008). 

In this regard, critical thinking is broadened leading to the availability of an expanded range of 

possibilities (Zeelenberg et al., 2008). Positive moods contribute to more active participation in 

problem-solving by enhancing cognitive processes, including attention, memory, and judgment 

(Park et al., 2005). Overall, in decision-making scenarios, people with positive mindsets are more 

likely to make creative and innovative decisions (Zeelenberg et al., 2008). On the other hand, 

negative moods are typically associated with higher risk aversion levels, as individuals prioritize 

avoiding potential losses over seeking potential gains (Hockey et al., 2010). During such negative 

states, individuals are more hesitant to take risks, hindering their decision-making and increasing 

the likelihood of suboptimal outcomes (Hockey et al., 2010). Irrespective of being positive or 

negative, mood-relevant cues have been found to elicit emotions in the recipient (customer) 

(Flavián et al., 2017). This phenomenon enhances the likelihood of creating associations with 

past experiences, thereby promoting mental imagery (Flavián et al., 2017). Given the impact of 

mood on purchase decision-making, sellers should create store atmospheres by utilizing cues 

integrated into the product presentation that have a positive influence on customers' moods 

and create positive mental images (Hockey et al., 2010). Mood-related cues have been found to 

have an influence that extends beyond the decision phase, which was confirmed by Lodén et 

al.'s (2007) study showing the aftereffect of product presentation. The authors conducted an 

experiment that included three groups of participants to investigate the effect of product 

presentation on perceived product usage behavior (Lodén et al., 2007). All participants were 

instructed to apply anti-wrinkle cream to their skin for six weeks and subsequently report on 

their usage behavior and product experience (Lodén et al., 2007). However, while group A was 

treated with an expensive moisturizer that was presented as luxurious, group B was asked to 

use regular cream that was also presented as luxurious, and group C also used regular 

moisturizer but presented neutrally (Lodén et al., 2007). The results demonstrated a significant 

difference in product attitude and consumption patterns in favor of the luxurious presented 

products (Lodén et al., 2007). According to these findings, it can be concluded that mood-

relevant cues can influence several phases of the customer journey. It is therefore 

recommended that they are effectively incorporated into the product presentation. The third 

and last group of product presentation elements shaping the shopping atmosphere are social 

cues. Just as mood-relevant cues, social cues are considered low task-relevant but aim to 

illustrate social presence in stores (Tang & Zhang, 2020). The social value of a product and/or 

brand influences customers’ perceptions and thereby often affects their decisions (Tang & 

Zhang, 2020). For instance, other customers’ experiences and opinions are often contributing to 

decision-making under uncertainty. In this context, positive social cues, such as 

recommendations, generally increase confidence whereas negative social cues encourage risk 

aversion. Furthermore, social cues tend to provide information regarding the social status of the 

product/brand, which for many people is a decisive aspect (Tang & Zhang, 2020). A typical 
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example is the bandwagon effect which describes the phenomenon of people “following the 

crowd” and adopting its behavior or belief which often results in the emergence of trends 

(Pindyck & Rubinfeld, 2012). Another common social cue influencing customers’ decisions is the 

celebrity effect of famous people boosting single products and even whole brands by adding 

credibility through their notoriety. 

Although atmospheric cues have been categorized into the three above-discussed groups (task-

relevant, mood-relevant, and social cues) it is worth mentioning that product presentation 

methods can serve multiple (task-relevant and low task-relevant) purposes. There is a variety of 

possibilities to display products both online and offline. However, since this thesis focuses on 

beauty e-commerce emphasis will only be on methods appropriate for online shops.  

According to Wang et al. (2019), product text descriptions (see Figure 1 as an example) are 

among the most commonly used mediums for displaying products on the internet. These 

descriptions typically consist of written information presented alongside a product, providing 

essential facts such as its intended use, features, and benefits to customers who may be 

unfamiliar with the product (Wang et al., 2019). Moreover, product text descriptions often 

include additional details such as the product's ingredients and materials, place of manufacture, 

dimensions, and specifications regarding guarantees and warranties (Wang et al., 2019). Due to 

their fact-based nature, the cues embedded in product text descriptions are primarily task-

relevant, contributing to higher transparency and supporting hesitant customers in making 

informed purchase decisions (Wang et al., 2019). In some cases, however, the implementation 

of context-specific words can also evoke emotional responses and mental images (Cheng et al., 

2022). 
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FIGURE 1: L'ORÉAL TRUE MATCH FOUNDATION PRODUCT DESCRIPTION 

Besides verbal descriptions, also pictures are widespread tools used to present products online. 

In contrast to texts, images provide visual information about products which has proven to have 

a superior effect on purchase decision-making (Lee and Gretzel, 2012). For instance, Babin et al. 

(1992) that visual information tends to stay longer in memory than verbal information. This 

assumption can be verified by Walters et al. (2007) finding that pictures enhance the customers’ 

visions. The researchers identified that the consumption of products can be imagined more 

clearly and concretely after having received visual information (Walters et al., 2007). 

Additionally, images have a greater impact on consumers’ perceptions due to their ability to 

create associations (Lee and Gretzel, 2012). Visual stimuli are consequently significantly more 

effective in mental imagery processing (Walters et al., 2007). 

One common way to present products in pictures is through pack shots, such as demonstrated 

in Figure 2, which are photographs that depict the standalone product (Hartmann et al., 2021). 

Typically, these shots are taken against a plain background to prevent any distractions from the 

product's visual attributes (Hartmann et al., 2021). The clean design leaves limited space for 

associations and interpretations and therefore primarily serves informative purposes (Scott, 

1994).  
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FIGURE 2: L'ORÉAL TRUE MATCH FOUNDATION PRODUCT SHOT 

Another way to visually present products is through lifestyle images (see Figure 3 as an example). 

This type of picture showcases the product in real-life settings, which is particularly valuable 

when the product is intangible. Seeing products in real-life scenarios strongly encourages 

imagination by being able to empathize with the situation (Cheng et al., 2022).  

  

FIGURE 3: L'ORÉAL TRUE MATCH FOUNDATION LIFESTYLE IMAGE 

The informational cues transmitted in lifestyle images are more effective in creating mental 

images of the consumption phase which allows customers to estimate product fit more 

accurately (Lee and Gretzel, 2012). Furthermore, lifestyle images mostly store human models 

and thereby include, next to task-relevant cues, important social cues (Yoo & Kim, 2012). As 

highlighted by Kim et al. (2009), when customers are unable to try products themselves, as is 

the case with online shopping, they prefer to see products displayed by other individuals. Human 

models are more likely to trigger emotional and cognitive responses which ultimately evoke 

mental imagery (Song & Kim, 2012). Additionally, the personal aspect of the models better 

transmits the social status of the product (Song & Kim, 2012). Customers are thereby more likely 

to perceive the product as popular among others if displayed on a person rather than on a solid 

background (Song & Kim, 2012). In many cases, products are advertised by famous people, 
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which has the advantage of creating a celebrity effect and enhancing the status of the product. 

However, when it comes to communicating the product's features and characteristics to 

customers to avoid ambiguity, the use of celebrities is less effective (Gune & Sur, 2021). Because 

of their name recognition, celebrities can become the center of attention and easily divert 

consumers' attention from the intended message. 

The last image type mentioned in this research is product swatches, which can be seen in Figure 

4. The use of swatches is limited to a rather small number of product categories but is specifically 

useful when displaying cosmetic products. The swatches refer to small samples of the product 

and are aimed to better illustrate its texture and color. In the context of beauty products, they 

are often displayed on different skin tones which allows customers to predict product match 

more accurately.  

 

 

FIGURE 4: L'ORÉAL TRUE MATCH FOUNDATION PRODUCT SWATCHES 

However, effective product images are not only determined by their dominant features but also 

by smaller attributes that often seem incidental at first glance. In this context, several 

researchers emphasize that the size of the image is an important aspect for consumers. For 

example, MacInnis and Price (1987) found a causal relationship between image size and image 

processing, noting that larger images stimulate mental imagination. Related to this is Percy and 

Rossiter's (1983) finding that larger images are better at directing attention to the product. 

Larger images are believed to be better at reducing mental intangibility and uncertainty, thereby 

evoking consumption imagery (Song & Kim, 2012). 

Overall, the implementation of pictures in online shops considerably contributes to the 

enhancement of the shopping experience of customers. On the one hand, the utilitarian aspect 

of images helps customers overcome uncertainty and make well-informed decisions thereby 

minimizing the risk of post-purchase dissonance. On the other hand, images provide hedonic 

value by stimulating mental imagery and corresponding emotional responses through mood-
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relevant and social cues. However, one limitation of using images in product presentation is their 

static nature. Static images are fixed and do not move, thus only allowing for a one-sided view 

of the product. The two-dimensional presentation of products in online shops makes it difficult 

for customers to visualize the product as a whole and is, therefore, a significant limitation of 

static images (Algharabat, 2018). One of the first methods used to overcome this limitation was 

by enabling customers to zoom. This functionality allows customers to view the finer details of 

the product to get a better sense of features, such as texture, color, and quality. Simultaneously, 

by allowing customers to actively decide which detail of the picture to be enlarged the 

interactivity aspect of pictures could be promoted (Won Jeong et al., 2009). Additionally, 

zooming also generates slight movements which increases vividness (Won Jeong et al., 2009). 

Another recent approach to overcoming the limitation of static images is product rotation, which 

utilizes 360-degree pictures to allow customers to examine the product from various angles. 

Three-dimensional product displays that are illustrated through 360-degree photos allow 

customers to interact with the product and thus, create a more immersive shopping experience. 

Park et al. (2008) examined the causal effects of product rotation and both perceived 

informativeness and mood. To test the effect, a between-subjects experiment has been 

conducted.  The experiment consisted of two treatment groups, with both being exposed to the 

online product presentation of pants. However, while the control group was given static images, 

the experimental group was able to rotate the image (Park et al., 2008). The responses of the 

experimental group highlighted a significantly higher level of satisfaction regarding information 

provision (Park et al., 2008). Furthermore, the participants indicated to perceive the overall 

shopping experience as more pleasurable (Park et al., 2008). Overall, the results provided 

evidence of the effectiveness of product rotation in mitigating the negative effects of 

intangibility in online shopping (Park et al., 2008). 

Videos are an increasingly used medium for the online presentation of products. Unlike static 

images, videos provide dynamic information that is considered more descriptive (Cheng et al., 

2022). Moreover, videos can also provide valuable auditory information (Cheng et al., 2022). In 

terms of product presentation, videos can be described as audiovisual resources that introduce 

products to customers and offer relevant information, such as product characteristics, to 

customers (Flavián et al., 2017; Orús et al., 2017). Consequently, their main objective is to assist 

customers in ensuring that their expectations will be met with the purchase of the presented 

product (Cheng et al., 2022). Due to their dynamic nature, product presentation videos are 

capable of depicting and describing products more vividly than pictures and texts (Cheng et al., 

2022). Moreover, videos provide greater interactivity as customers can engage in the 

presentation phase such as by pausing and rewinding (Flavián et al., 2017). These attributes of 

videos offer a more realistic experience and significantly improve the online shopping 

experience by conveying a greater sense of tangibility (Cheng et al., 2022). Similar to product 

presentation pictures, it is important to distinguish between the different types of videos that 
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are commonly used to introduce products to customers. In the first step, one must differentiate 

between promotional and demonstration videos (Flavián et al., 2017). Promotional videos share 

similarities with traditional television ads due to their entertaining content (Flavián et al., 2017). 

They are designed to increase arousal and attract customers’ attention (Flavián et al., 2017). In 

contrast, demonstration videos, also known as infomercials, are factual and thereby provide 

customers with concrete information about the product, which enhances the impression of 

having a direct experience with the product (Flavián et al., 2017). They are typically created in 

more realistic and less staged settings (Flavián et al., 2017). Subsequently, these demonstration 

videos can be divided into product appearance and product usage videos (Cheng et al., 2022). 

Whereas product appearance videos, as implied by their name, primarily contain information 

regarding the product’s appearance, such as color, size, style, texture, and shape, product usage 

videos focus on the product’s user experience (Cheng et al., 2022). The latter usually involves a 

demonstration of the product’s function and the added value that is generated by the product 

(Cheng et al., 2022). 

Several studies have examined and proven the effects of product presentation videos on 

customer experience. Park et al. (2008), for example, found that dynamic images were perceived 

as significantly more informative compared to static images. In this regard, customers noted 

lower levels of uncertainty due to the videos' information richness, which positively affected 

their decision-making (Park et al., 2008). Additionally, the authors found that due to their 

utilitarian and hedonic aspects, videos are more likely to produce positive emotional responses 

which in turn improved mental imagery (Park et al., 2008). Furthermore, also a causal effect of 

product presentation videos and customer attitude toward the product could be identified in 

previous research (Li et al., 2003; Jiang & Benbasat, 2007). Nonetheless, recent findings suggest 

that the effects on cognitive and affective attitudes vary among the different types of product 

presentation videos (Flavián et al., 2017). Within this context, Flavián et al.'s (2017) findings 

suggest that demonstration videos have a greater positive impact on product attitude than 

promotional videos, which could be supported by Orùs et al., (2017). Furthermore, the authors 

demonstrated a direct causal relationship between the presence of videos and purchase 

intention (Flavián et al., 2017). This finding was also observed by Kumar and Tan (2015) who 

explored that online retailers that provided videos yield higher sales numbers. The vivid 

information contained in videos leads to anticipated satisfaction and pleasure in product use, 

which, in turn, increases customers' desire to possess the product (Flavián et al., 2017). In 

addition to that, by transmitting more relevant information and offering some sort of close-to-

realty experiences, factual videos specifically increase consumers’ willingness to buy (Flavián et 

al., 2017). The provided information requires due to its higher complexity more cognitive efforts 

which in turn encourage higher engagement in the purchase decision-making process (Cheng et 

al., 2022). 
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Overall, several studies have provided evidence that videos are significantly more effective in 

showcasing products online than pictures and texts. Their ability to convey relevant information 

more vividly enriches customers' experience through the thereby added hedonic and utilitarian 

value. Despite all, various researchers, such as Jovic et al. (2012) and Yue et al. (2017) suggested 

the effectiveness of videos when combined with other presentation formats exceeds that of 

standalone videos, which is consistent with the dual coding theory. According to the dual coding 

theory which was proposed by Paivio (1971) information can either be presented verbally or 

pictorially, whereby the latter tends to be more dominant and therefore better remembered by 

the human brain. Overall, however, cognitive learning can be enhanced when information is 

presented in both visual and verbal formats as the activation of two different brain areas 

facilitates memory consolidation (Paivia, 1971). In addition, the accuracy of information 

encoding, and retrieval can be improved by using two codes. In scenarios where one of the codes 

is forgotten, the other can serve as a backup and facilitate information retrieval (Richardson, 

1999 cited by Lee & Gretzel, 2012). Within this context, it has been found that customers 

perceived significantly lower risk toward products that were presented in multiple formats 

(texts, pictures, and videos) compared to one-coded presentations (Yue et al., 2017). 

Despite the advantages offered by the combination of product presentation formats, high 

cognitive efforts are needed to evoke imagination. In this context, research has demonstrated 

that a considerable level of product fit uncertainty remains in online shopping when being 

exposed to one or more of the above-mentioned methods. To address these prevailing 

limitations of e-commerce, recent technological advancements offer alternative approaches to 

improve customer experience. In this regard, the following chapter seeks to extend the existing 

literature by exploring the potential of augmented reality. 
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2.2 Augmented Reality 

The subsequent part of the literature review is dedicated to augmented reality (AR), its role in 

e-commerce, particularly in the beauty industry, and its ability to enhance customer experience. 

The chapter begins by providing the readers with a general understanding of AR, followed by an 

examination of its diverse fields of application. The scope is then reduced to the application of 

AR in beauty online retailing. Finally, emphasis is placed on augmented reality’s utilitarian and 

hedonic value and its contribution to the customer journey. 

2.2.1 A definition of augmented reality and its fields of application 

Augmented reality (AR), hereafter referred to as AR, has appeared in numerous contexts and is 

considered one of the most revolutionary technologies of the 21st century due to its versatility 

to be applied in a variety of fields (Nayyar et al., 2018). AR is an interactive technology in which 

computer-generated information is superimposed on the user's real-world environment, 

enhancing the user's sensory experience of the physical world (Bonetti et al., 2018). Unlike other 

technologies, AR thereby manages to link virtuality with reality in real-time (McLean & Wilson, 

2019). AR often appears in the context of virtual reality (VR) which describes a technology that 

generates fully digital environments (Berryman, 2012). In contrast to AR which combines virtual 

and physical aspects, VR is isolated from the real environment which restricts real-time 

interaction with the content (Javornik, 2016). Despite these major differences, AR can be 

considered a distinct form of VR (Berryman, 2012).  

AR experiences consist of active and passive ingredients (Scholz & Smith, 2016). The active 

ingredients build the fundament that is needed for the experience. Each of the three active 

components is equally important and therefore irreplaceable (Scholz & Smith, 2016). AR 

content, as the first essential item, is regarded as virtual information which can be presented in 

different formats, such as pictures, videos, texts, and animations (Scholz & Smith, 2016). 

Depending on the number of informational cues implemented, the experience consists of one 

or more AR layers (Scholz & Smith, 2016). The AR content is superimposed by either movable 

digital devices, such as smartphones or wearables, or fixed devices, such as interactive screens 

and projectors (Javornik, 2016). Subsequently, the content must be captured by users, which 

are the people that actively participate and thereby directly experience the AR layer(s) (Scholz 

& Smith, 2016). Ultimately, the third active ingredient is the target, which refers to an entity in 

the real world that is augmented with the content (Scholz & Smith, 2016). These targets can be 

objects but also people depending on the type of AR which will be discussed over the course of 

this chapter.  

On the other hand, passive ingredients describe elements that are not directly contributing to 

the augmentation. However, although they are just supporting actors, they profoundly impact 

how users perceive the experience (Scholz & Smith, 2016). The first passive element is the 
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background, which refers to the real or physical environment (Nayyar et al., 2018). The 

background itself is thereby not augmented but overlaid with AR layers (Nayyar et al., 2018). 

The physical environment plays a crucial role in the AR experience as it hosts the target and 

other objects, including the conditions responsible for creating the ambiance that strongly 

influences the mood of the experience (Scholz & Smith, 2016). Finally, also bystanders are a 

passive but determining factor in the AR experience (McLean & Wilson, 2019). Compared to the 

users, bystanders do not actively experience augmentation (Scholz & Smith, 2016). However, by 

being part of the background they become part of the experience of the users (Scholz & Smith, 

2016). Besides that, bystanders can act as social motivators for users to participate in the 

experience (Scholz & Smith, 2016). 

Although the technology appears to be relatively new to the public, AR has its roots in the 1960s, 

when it was used for air traffic control (Berryman & Hoy, 2012). AR technology advanced 

significantly in the following years, and by the mid-2000s, it had become commercially available 

(Berryman & Hoy, 2012). This ongoing development resulted in the appearance of different 

augmentation types applied in a wide spectrum of fields. In this regard, augmentation can be 

differentiated into four different types: projection, recognition, location, and outline (Katiyar et 

al., 2015). Projection is the most widely used augmentation type whereby physical or “real” 

objects get projected in the form of virtual content (Katiyar et al., 2015). The second type, 

recognition, is triggered by the detection of specific patterns such as characteristics of objects 

or faces (Katiyar et al., 2015). These items also serve as AR targets by layering additional 

information about the object or person. In contrast to that, location augmentation requires GPS 

data and is often used in tourism contexts, for which an example will be provided in the next 

paragraph (Katiyar et al., 2015). Lastly, the triggers and targets of outline augmentations are 

persons (Katiyar et al., 2015). Hereby either the full body or particular parts, such as the face are 

superimposed by the augmentation. AR is applied in various sectors and industries.  

For instance, the healthcare sector uses AR during actual surgeries to provide surgeons with 

additional information (Berryman & Hoy, 2012). This could, for example, happen by overlaying 

the content (MRI or CT information) over the target (patient) to support the user (surgeon) 

(Berryman & Hoy, 2012). Additionally, AR is used for medical training, surgical planning, and 

patient education. Likewise, AR has become an enrichment in various fields of education, as it 

provides interactive experiences, such as virtual tours, which significantly enhance learning 

(Yuen et al., 2011). The interactivity that comes along with AR has also been identified as a great 

potential for the entertainment sector (Hung et al., 2021). In this regard, AR is widely used in 

gaming, allowing players to experience immersive gameplay that blends virtual and physical 

environments (Hung et al., 2021). Furthermore, AR is also used in movies and live events as well 

as in museums to offer more immersive experiences (Berryman & Hoy, 2012). Moreover, AR has 

been applied by many destinations to improve the tourist experience (McLean & Wilson, 2019). 

In the tourism context, the most commonly used AR type is the so-called geo layer (see 
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illustrated in Figure 5), which navigates visitors through the destination and provides additional 

information regarding sights, restaurants, transportation, and facilities (McLean & Wilson, 

2019).  

 

FIGURE 5: AR IN TOURISM 

Another very prominent field of application of AR is advertising and marketing. One common 

type of AR marketing paradigm is active print whereby the AR target can be for example product 

packaging or a catalog (Scholz & Smith, 2016). In such cases, the AR experience is typically 

triggered by a QR code (Scholz & Smith, 2016). A famous example is the IKEA catalog, which 

allows users to project the demonstrated pieces of furniture into the user's physical 

environment via privately owned devices (Scholz & Smith, 2016). Another widely used form of 

AR ads is the so-called Bogus Window, which refers to a TV screen disguised as a glass window 

that augments the space behind the screen with digital objects (Scholz & Smith, 2016). An 

example of the use of a bogus window is given by the Pepsi Max campaign which augments a 

live street scene with fantastic images (Scholz & Smith, 2016). Finally, AR has become 

increasingly present in retail, specifically in online retail, as it has been found to enhance the 

customer experience in various aspects (Javornik, 2016), which will be discussed in more detail 

in the subsequent chapters. Popular brands ranging from Ikea to Adidas started implementing 

AR functions in their online shops (McLean & Wilson, 2019). However, depending on the product 

category, the AR content and target vary among the different types of e-commerce websites 

resulting in different experiences (Riar et al., 2021). Overall, AR in the retail context is used to 

enrich the experience either by offering more information or facilitating information searches 

(McLean & Wilson, 2019). Large online retailers such as Amazon and ASOS are already making 

use of the latter option by allowing customers to search for products by images (McLean & 

Wilson, 2019). In contrast to that, informational input can be provided by offering AR as an 

additional product presentation method that enables three-dimensional product views and 

virtual product trials (Riar et al., 2021). These new perspectives can be highly valuable for 

customers, specifically in environments with lacking transparency and associated higher 
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perceived risk (Riar et al., 2021). For instance, the IKEA application allows customers to “try out” 

furniture pieces before purchasing (McLean & Wilson, 2019). With their smartphone cameras 

customers (users) can project the selected furniture (content) into their room (target) to 

facilitate imagination and reduce the risk of post-purchase dissatisfaction (McLean & Wilson, 

2019). Another example is given by fashion brands that enable customers to virtually try-on 

clothes items in so-called virtual fitting rooms (Beck & Crié, 2018). In response to the Covid-19 

pandemic in 2020 that restricted customers to visit brick-and-mortar stores, Gucci introduced a 

solution to try on their sneakers before purchasing by offering an AR function in their app, as 

shown in Figure 6 (Berryman, 2012). In this case, customers are both users and targets as the 

content is projected on themselves. 

 

FIGURE 6: AR IN FASHION 

Furthermore, AR is increasingly used in relation to makeup products. Given that the focus of this 

thesis is on AR in the context of online beauty shopping, the upcoming chapter will be entirely 

devoted to the application of AR in the cosmetic industry. 

 

2.2.2 Augmented reality in the beauty industry 

As one of the fastest-growing industries, the beauty sector experienced a lot of change in recent 

years. To stay up-to-date with the market trends, build a competitive advantage, and ultimately 

further encourage growth, the technological development in the beauty industry got boosted 

(Wang et al., 2021). While some of these changes are geared toward optimizing internal 

processes, others have direct implications for customers' experiences and are therefore easily 

observable by the public (Wang et al., 2021). The latter was primarily driven by the shift of retail 

channels to online platforms as well as the increasing demand for higher personalization, 

interactivity, and vividness (Wang et al., 2021).  
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The term beauty product describes a broad field; therefore, they can be divided into 

subcategories, including skincare, haircare, makeup, fragrance, and personal care (Chisvert, 

2018). Overall, customers consider a range of factors when buying products of any of these 

categories (Chisvert, 2018). Some of them, such as price and ingredients, can be recognized 

relatively easily in both online and offline retail channels. In contrast to that, the overall product 

quality appears to be more difficult to evaluate in the pre-purchase stage, as the information 

provided by the brand can be asymmetric (information possession is unfairly distributed 

between parties) or not entirely veridical (such as due to exaggeration)  (Hong & Pavlou, 2014). 

Unbiased customer reviews which can typically be found in forums and on social media or can 

be directly accessed via the resell platforms might counteract imperfect information distribution 

regarding a product’s overall quality (Wu et al., 2013). 

However, certain determinants require customers to experience the product before being able 

to make accurate evaluations and informed decisions, as has already been highlighted. Due to 

the different usage purposes, the examinations of beauty products in the pre-purchase stage 

cannot be generalized (Chisvert, 2018). Skincare products, for example, normally have long-term 

effects, meaning that the ingredients show effects only after multiple applications (Hsu et al., 

2017). Therefore, they are relatively difficult to evaluate before purchasing, as only secondary 

determinants can be identified (Hsu et al., 2017). This also applies to most haircare products as 

more time is required to determine the fit between active ingredients and the individual needs 

of one’s hair (Hsu et al., 2017). In contrast, customers can decide relatively quickly whether they 

will be satisfied with a particular perfume when they can smell it, such as in physical stores.  

Compared to perfumes and skincare products, the olfactory and chemical properties of makeup 

products are typically not the primary factors that influence consumers' purchase decisions. 

Studies have revealed that customers prioritize product fit when selecting makeup items 

(Javornik et al., 2016). Specifically, customers want to ensure that the product enhances their 

unique facial features and conceals imperfections (Team, 2016). The product's color is crucial, 

as it must be harmonious with the customer's skin tone (Team, 2016). Until recently, color 

matching for makeup products could only be done in physical stores using product testers 

(Whang et al., 2021). Consequently, in the case of online shopping, pre-purchase product trials 

were not feasible due to the intangibility of the products (Zhou et al., 2018). Other sources of 

information, such as customer reviews or visual lifestyle presentations, were found to be only 

moderately helpful, as each customer's skin is unique, making it difficult to assess whether the 

information is applicable to oneself (Whang et al., 2021). As makeup products generally exhibit 

their effects within a few minutes, evaluating compatibility does not require an extended period, 

but requires a product trial which used to be not given in online environments, thereby 

significantly hindering the success of makeup e-commerce (Wang et al., 2021).  

Due to the various advantages that come along with e-commerce, it has been in great interest 

of marketers to find methods that allow customers to accurately predict the product fit of 
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makeup virtually to boost the anyway retarded development of beauty online shopping (Whang 

et al., 2021). Fortunately, the simultaneous technological advancement has offered new 

approaches, including the introduction of AR in the cosmetic industry (Whang et al., 2021). Since 

2014, well-established beauty brands have been using AR, especially the "magic mirror" as 

illustrated in Figure 7, to promote online sales of makeup products (Whang et al., 2021). In the 

early stage, users were asked to upload a clear static image of their face, which is then 

augmented with makeup product content using facial recognition technology representing 

significant progress in beauty e-commerce (Jaswal, 2021).  

 

 

FIGURE 7: MAGIC MIRROR 

However, due to the missing dynamic in pictures, physical product trials could not be fully 

substituted then (Algharabat, 2018). Fortunately, progressive development made it possible to 

offer real-time augmentation with the use of smartphone cameras (Team, 2016). Live-

augmentation technology enables customers to interact with AR content in a highly immersive 

manner, such as by adapting to movements and changes in facial expressions (Wang et al., 

2021). Unlike other online product presentation methods such as textual descriptions, images, 

and videos, live augmentation allows customers to view products from multiple perspectives, 

providing superior sensory information (Lavoye et al., 2021). The resulting virtual 

representations are more realistic and closely resemble the experience of looking into a physical 

mirror, thereby creating an online experience that is more akin to a physical store visit. (Gatter 

et al., 2021). Close-to-reality experiences tend to include a more diverse set of (sensorial) cues, 

suggesting that AR has the potential to address some of the existing challenges associated with 

intangibility, including mental imagery (Heller et al., 2019). Chapter 2.1.3 has previously 

established that mental imagery comprises two distinct stages, namely imagery generation and 

imagery transformation, both of which can be facilitated by AR. On one hand, realistic 
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representations generated through AR are expected to support imagery generation by aiding in 

the processing and retention of complex information (Heller et al., 2019). On the other hand, AR 

enables users to transform information with reduced cognitive effort, which also supports 

imagery transformation (Heller et al., 2019). These assumptions are supported by Gatter et al. 

(2021), who suggest that the processing of information conveyed through augmentation 

requires lower cognitive effort, thus encouraging mental imagery. Furthermore, Park and Yoo 

(2020) have demonstrated that the interactivity aspect of AR has a positive effect on the quality 

and elaboration of mental imagery. Therefore, it can be hypothesized:  

H1: AR has a positive impact on imagination. 

In addition to that, the existing literature has linked the use of AR in online retailing with a range 

of utilitarian and hedonic benefits, which will be further explored in the subsequent chapters. 

 

2.2.3 The utilitarian value of augmented reality 

The role of imagination in processing information has significant implications for customer 

behavior (Heller et al., 2019) as has already been highlighted in Chapter 2.1.3. Given this 

premise, this chapter aims to explore the functional significance of AR technology and the 

resulting higher imaginative capacity in enhancing the customer journey in uncertain 

environments. 

Several previous studies have related AR to added utilitarian value (Gatter et al., 2021; Heller et 

al., 2019; McLean & Wilson, 2021), whereby the utilitarian value describes the efficiency and 

effectiveness of an action or process (Lavoye et al., 2021) and its rational benefits (Vieira et al., 

2022). Consequently, higher utilitarian value is associated with a larger number of functional 

and goal-oriented benefits (Gatter et al., 2021). In retail environments, these utilitarian benefits 

often appear in relation to effective decision-making (Gatter et al., 2021).  

As discussed in Chapter 2.1.2, retailers operating in virtual environments face challenges in 

ensuring effective online shopping experiences due to the spatial separation between customers 

and products. Scholars have found that media richness has a profound impact on the 

consequences of absent physical touchpoints, leading to the conceptualization of media 

richness theory (De Amorim, 2022). Initially developed by Daft and Lengel, the media richness 

theory has its origins in the mid-eighties but eventually gained prominence through the rise of 

electronic media communication (Ishii et al., 2019). The theory suggests that the effectiveness to 

transmit and processing information depends on the communication medium and the associated 

approach to conveying a message (De Amorim, 2022) and aims to facilitate the process of finding the 

right type of media (Maity & Dass, 2014). Generally, media that is rich in information is perceived 

as more trustworthy (De Amorim, 2022). To determine the “richness” of the medium, various 



THE ROLE OF AUGMENTED REALITY IN ENHANCING THE ONLINE SHOPPING EXPERIENCE IN THE BEAUTY INDUSTRY 

35 

aspects that contribute to sufficient qualitative information must be considered (Ishii et al., 

2019). Immediate feedback, language variety, and multiple information cues identify a 

medium’s richness (Ishii et al., 2019). Based on these indicators researchers have found that 

face-to-face communication is the richest medium (Maity & Dass, 2014). It allows immediate 

feedback that is equally rich as the initial message which guarantees a qualitative exchange of 

information (Maity & Dass, 2014). Concomitantly, in face-to-face communication, various cues 

can be conveyed ranging from linguistic content and tone of voice to facial expressions and 

gestures (Maity & Dass, 2014). In retailing, face-to-face communication, such as between 

salesperson and customer, is proven to be highly valuable, as customers are provided with 

qualitative information that supports them in their decision-making (De Amorim, 2022). In 

contrast, text-based communication even if it is combined with static or dynamic videos, such 

as it is typically given in online shops, is limited in media richness, as information cues are 

considerably reduced which in turn hinders mental imagery (Maity & Dass, 2014).  

Compared to conventional online product presentation methods, augmented reality (AR) 

technology offers customers a more immersive and engaging experience (McLean & Wilson, 

2021). In the case of magic mirrors, for example, customers are provided with interactive 

product demonstrations that offer valuable additional information and facilitate information 

processing (Berryman, 2012). AR offers the key advantage of combining reality with virtual 

content whereby more detailed product information can be recorded by the customer (Heller 

et al., 2019). Simultaneously, interactivity and vividness, as found in AR experiences, encourage 

active participation and positively influence cognitive information processing (Noort et al., 2012; 

Petrova & Cialdini, 2008). Thus, according to the media richness theory, AR is a relatively rich 

communication medium (De Amorim, 2022). For instance, a clear representation of a specific 

lipstick being applied to one’s face provides richer information than seeing the same lipstick on 

a model's face, as also the compatibility between product attributes and personal preferences 

can be predicted more accurately (Sun et al., 2022). Additionally, the clarity of visualizations 

affects the perceived local presence of an experience, as has been found by various scholars 

(Gatter et al., 2021; Lavoye et al., 2021; Li et al., 2003). Concerning online retailing, local 

presence can be referred to as “an authentic situated experience in which consumers believe 

they are actually trying on the offering “ (Lavoye et al., 2021, p. 13). Thereby, local presence 

manages to narrow the spatial separation that is prevalent in e-commerce and counteracts the 

associated negative effects (Lavoye et al., 2021). As a result, customers perceive products as 

more tangible when presented with visualizations characterized by higher realism which 

positively affects sensory perception and stimulates their need for touch (Gatter et al., 2021). 

These utilitarian benefits of AR collectively support the imaginative abilities of users, aligning 

with Hypothesis one proposed in the previous chapter. By being exposed to realistic, dynamic, 

and interactive product presentations that transfer rich qualitative information, cognitive image 

processing is facilitated, and imagination is encouraged (Heller et al., 2019). Reflecting on the 
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findings of Chapter 2.1.3, mental images are highly effective in filling information gaps, allowing 

customers to conduct pre-purchase product inspections that resemble real experiences (Park & 

Yoo, 2020). For example, by seeing different colors and tones mirrored on one’s face, customers 

can better imagine the consumption experience which facilitates information evaluation of 

whether a product is suitable or unsuitable for them before the actual purchase (Sun et al., 

2022). The realization of anticipated purchase decision consequences significantly reduces 

potential uncertainties regarding the products’ quality and fit (Heller et al., 2019). Hence, 

despite the absence of relevant physical touchpoints, imagination, as the theoretical 

underpinning of AR, can be assumed to be beneficial in eliminating the risk of making the 

“wrong” decision resulting from product uncertainty. Therefore, it is hypothesized that: 

H2: Imagination reduces uncertainty. 

In addition to the utilitarian advantages that have been the central focus of this chapter, AR 

possesses features that are associated with the elicitation of hedonic value. Therefore, the 

following section of this thesis investigates AR through a hedonic lens. 

 

2.2.4 The hedonic value of augmented reality 

Besides providing perceived informativeness through its utilitarian functions, AR technology is 

characterized by several hedonic attributes (Smink et al., 2019). Overby and Lee (2006, p. 1161) 

defined the resulting hedonic value as "an overall evaluation of experiential benefits and 

sacrifices, such as entertainment and escapism". Therefore, according to that definition, the 

hedonic value of an experience can be examined by weighing out costs with benefits (Hsu et al., 

2021). Hedonic value has been explored in various studies (see Hsu et al., 2021; Smink et al., 

2019; Wang et al., 2021; Watson et al., 2018), and the existing literature suggests that hedonic 

value is closely linked to perceived enjoyment (Smink et al., 2019). Perceived enjoyment, 

according to the technology acceptance model, reflects the degree to which the interaction with 

the technology is enjoyed, regardless of the usage outcome and consequences (Venkatesh, 

2000). Enjoyment and therefore hedonic value often appear in the context of affective benefits, 

such as pleasure, amusement, entertainment, and fun (Bonetti et al., 2018; Hsu et al., 2021; 

Watson et al., 2018). Thereby, hedonic attributes are capable to trigger emotions, which will be 

elaborated further in this chapter (Overby & Lee, 2006). In contrast to the utilitarian value, which 

is defined rather rationally and objectively, the perception of hedonic aspects is subjective and 

personal (Hsu et al., 2021). As suggested by scholars, these hedonic attributes and benefits have 

a significant impact on defining the AR user experience (Watson et al., 2018). In this regard, 

Huang and Liu (2014, p.83) referred to AR as a “persuasive technology, capable of forming and 

delivering experiential value rather than performing only as a functional technology”.  
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The hedonic value resulting from augmented product presentation can be induced by multiple 

attributes. As has been highlighted during the course of this thesis, by transporting users to 

different realities, AR offers immersive experiences that are characterized by high interactivity 

and vividness (Smink et al., 2019). For instance, Yim and Park (2018) found that product 

presentation methods that consist of these immersive features, such as AR, are associated with 

higher levels of excitement, than regular two-dimensional formats. Other scholars suggest this 

effect to be attributable to the higher involvement making AR experiences more enjoyable (Kim 

& Forsythe, 2008; van Noort et al., 2012). Furthermore, AR often appeared in relation to 

playfulness suggesting that users, which are in the context of retail customers, are likely to 

associate AR features, such as the magic mirror, with a game that is designed to entertain (Gatter 

et al., 2021; Smink et al., 2019; Watson et al., 2018). According to this theorization, beauty 

customers value the ability to switch between different lipstick shades and virtually try them 

because of the playful and entertaining nature of AR. Another attribute of AR that contributes 

to its hedonic value is the novelty of the technology. According to Tokunaga (2013, p. 368), 

perceived novelty “reflects the view of a technology as new, interesting, and identifiably 

different from others used or understood at the time of the introduction”. Novelty is therefore 

closely related to unfamiliarity which in turn inspires interest (Tokunaga, 2013). The evoked 

interest in the novel medium increases the need for further exploration which is linked to 

curiosity and excitement (Tokunage, 2013). AR is a relatively novel technology, leading to the 

fact that many people are still unfamiliar with the various forms of AR (Barhorst et al., 2021). 

Especially in the early stage of exposure, it is expected that customers are curious and excited 

to use the technology which significantly adds to AR’s hedonic value (Barhorst et al., 2021). 

Additionally, AR can generate customized shopping experiences (Watson et al., 2018). In light of 

this, multiple studies have indicated a favorable impact of personalization on hedonic value (Hsu 

et al., 2021; Smink et al., 2019; Watson et al., 2018). In their research, Hsu et al. (2021) for 

example stated that customers highly appreciate the possibility of virtually adjusting their 

makeup styles by switching between different products and tones according to their personal 

preferences because they identified more fun and enjoyment during the experience. Moreover, 

being an active part of the product presentation versus seeing the product as a passive observer 

also contributes to perceived excitement and therefore the hedonic value of the experience 

(Maslowska et al., 2016). 

As has been pre-announced at the beginning of this chapter, emotional responses are a frequent 

result of the hedonic benefits of AR (Steinman et al., 2014). Moreover, the evocation of 

emotions can further be supported by mental imagery generation and processing (Yoo & Kim., 

2014). Besides spontaneous emotional reactions, such as feeling happy during the use of AR, 

mental imagery can lead to the creation of anticipated emotions (Holmes & Mathews, 2005). 

The term "anticipated emotions" refers to the cognitive process of "pre-factual appraisals," in 

which an individual imagines the emotional consequences that may result from achieving or not 

achieving a particular goal before deciding to act (Gleicher & Boninger, 1995 cited in Bettiga & 
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Lamberti, 2018). Consequently, anticipated emotions have a prospective orientation and can, 

therefore, also be defined as forward-looking affective reactions (Bagozzi et al., 2003). The 

anticipation of emotions requires the stimulation of hypothetical scenarios and experiences, 

which occurs through mental imagery (Kotabe et al., 2019). Thus, it can be postulated that the 

ability to imagine future consumption experiences including sensory details, such as the visual 

and tactile sensation of applying lipstick to one's lips, may result in the anticipation of the 

subsequent emotional response (Kotabe et al., 2019), leading to the following hypothesis:  

H3: Imagination increases anticipated emotions. 

Furthermore, the affective consequences of both successful and unsuccessful outcomes can be 

mentally stimulated, hence, anticipated emotions can be positive and negative (Bagozzi et al., 

2003). Positive emotions (e.g., excitement, and happiness) arise from the prospect of achieving 

a goal in the future, while negative emotions (e.g., frustration, and sadness) arise from the 

realization that a goal is unattainable in the future (Bettiga & Lamberti, 2018). Anticipated 

emotions, thereby, contribute to decisions (Bagozzi et al., 2003), which will be explained in more 

detail in the next chapter.  

2.2.5 Attitude toward buying online and online purchase intention 

Decision-making, particularly concerning purchase transactions, is affected by various factors 

that consumers encounter along the decision-making journey (Overby & Lee, 2006). 

Consequently, elements such as those included in the two value dimensions (see chapters 2.2.3 

and 2.2.4) play a vital role in shaping consumer behavior (Qin et al., 2021). According to the 

theory of planned behavior, as well as its predecessor the theory of reasoned actions, behaviors 

are defined by attitudes and subjective norms (Bagozzi et al., 2003; Hasan, 2009). The term 

attitude thereby refers to a learned predisposition to react positively or negatively to a stimulus 

(Fishbein & Ajzen, 1975 cited in Hasan, 2009). The stimulus in this context could refer to a 

particular object, person, event, or action (Fishbein & Ajzen, 1975 cited in Hasan, 2009). 

Concerning this definition, attitudes are the result of progressively gained information, 

knowledge, and experiences, and therefore evolve (Hasan, 2009). According to the findings 

acquired in the learning process, automatic responses are generated, that are activated when 

being physically or cognitively exposed to the stimulus (Fazio, 1995 cited in Bagozzi et al., 2003). 

Thus, by determining whether actions are performed favorably or unfavorably formed attitudes 

influence consumer behavior (Hasan, 2009).  

Fishbein and Ajzen (1975) refer to attitude as a multidimensional construct consisting of 

cognitive, affective, and behavioral elements. The cognitive component reflects the information 

resources available to a person in relation to the stimulus (Hasan, 2009). As has been 

demonstrated in Chapter 2.2.3, AR comprises various utilitarian aspects that contribute to more 

effective information generation and processing. By being able to virtually experience (e.g., try-



THE ROLE OF AUGMENTED REALITY IN ENHANCING THE ONLINE SHOPPING EXPERIENCE IN THE BEAUTY INDUSTRY 

39 

on) the product, imagination increases which provides valuable information relevant to the 

purchase decision (Qin et al., 2021). As a result, customers who possess more knowledge are 

more certain about the presented product and its attributes which facilitates the learning 

process required to form attitudes (Heller et al., 2019). Hence, it can be hypothesized:  

H4: Uncertainty decreases attitude toward buying online. 

Compared to that, the affective component comprises the emotional responses that arise when 

being exposed to a stimulus (Qin et al., 2021). As suggested by Hasan (2009), the affective state 

is decisive in opinion formation as it determines to which extent the stimulus is liked or disliked. 

Chapter 2.2.4 of this thesis introduced the hedonic benefits of AR and discussed its ability to 

evoke emotions (Steinman et al., 2014). Besides spontaneous emotional reactions, such as 

enjoyment of the playful AR product representation, emotions can be future-oriented (Kotabe 

et al., 2019). Despite their hypothetical appearance, anticipated emotions can be crucial 

elements in customers' behaviors (Bettiga & Lamberti, 2018). In this regard, individuals who 

anticipate negative emotions when imagining product use (e.g., imagining that they will be 

dissatisfied when applying a particular lipstick) are more likely to refrain from using the product 

(Kotabe et al., 2019). Likewise, positively anticipated emotions increase motivation and desire 

(Kotabe et al., 2019). It is therefore hypothesized that: 

H5: Anticipated emotions increase attitude toward buying online. 

The cognitive as well as affective components are active contributors to attitude formation, 

whereas the ultimate, behavioral component can be considered the result of the learning 

process (Hasan, 2009). A formed attitude is typically associated with decision comfort, referring 

to being able to make decisions with ease and contentment (Heller et al., 2019). Therefore, 

attitudes facilitate decision-making by stimulating and predicting intentions (Hasan, 2009). In 

retail settings, these intentions mean whether a customer is inclined or disinclined to buy a 

product (Hansen et al., 2004). Consequently, it is hypothesized that: 

H6: Attitude towards buying online increases online purchase intention. 
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2.3 Theoretical framework 

The theoretical investigation of this thesis provided an overview of the main concepts and 

theories relevant to determining the impact of augmented reality in beauty e-commerce. 

Throughout the first part of the literature review, emphasis was given to online retailing and its 

limitations, the importance of mental imagery, and the associated role of online product 

presentation. In the second half the immersive technology of augmented reality (AR) was 

introduced together with its diverse fields of application, whereby the focus lay on the beauty 

industry. Ultimately, the technology has been analyzed from a utilitarian and hedonic 

perspective to discuss its impact on the two constructs: attitude and purchase intention. 

Through the exploration of these topics, a conceptual framework (see Figure 8) consisting of 

relevant variables originated. In this regard, six hypotheses were presented to the readers:  

H1: AR has a positive impact on imagination. 

H2: Imagination reduces uncertainty. 

H3: Imagination increases anticipated emotions. 

H4: Uncertainty decreases attitude toward buying online. 

H5: Anticipated emotions increase attitude toward buying online. 

H6: Attitude towards buying online increases online purchase intention. 

For illustration purposes, the interconnection between these six hypotheses is depicted in the 

figure below.  

 

FIGURE 8: CONCEPTUAL FRAMEWORK 

 

In essence, the theoretical model suggests that AR-featured beauty online shops compared to 

traditional ones, which solely include two-dimensional product presentations, encourage 

imagination, which in turn reduces uncertainty and increases anticipated emotions. 
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Furthermore, the framework implies that uncertainty reduces and anticipated emotions 

increase customers’ attitudes toward buying online, which also affects their online purchase 

intentions.  

After having established a theoretical framework, the subsequent chapter proceeds with the 

methodology of this research. Thereby the applied research methods are disclosed and 

explained to the reader. 
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3 METHODOLOGY 

This section of the thesis is dedicated to the data collection procedure that is utilized to test the 

impact of augmented reality on the customer’s experience and intention to buy makeup online. 

The chapter begins by introducing the chosen method and describing why it is deemed to be 

appropriate for this research. This is followed by the outline of the sampling method and 

participant acquisition. Finally, it is highlighted how the data was collected and ultimately 

analyzed.   

3.1 Research design 

To investigate the impact of augmented reality try-on features on the customer journey, more 

specifically on imagination, uncertainty reduction, expected emotions, as well as attitude 

towards and intention to purchase beauty products online, a quantitative research approach 

was identified as most appropriate. Within this paradigm, an experimental (causal) design was 

chosen to reveal and statistically examine the causal relationship between the pre-defined 

variables.  

The decision of conducting quantitative research can be attributed to numerous reasons. 

According to Creswell (2014), one can differentiate between three research methods: 

quantitative, qualitative, and mixed methods. Quantitative methods (e.g., surveys and 

experiments) collect structured numerical data (Denscombe, 2001), that is then analyzed by 

mathematical tests (Creswell, 2014). The validity and reliability of quantitative research increase 

proportionally with the number of participants (Denscombe, 2001). To measure social reality, 

quantitative research predicts behavioral trends and thereby investigates causal relationships 

and correlations between different variables (Holton & Burnett, 2005). Thus, this method allows 

researchers to objectively test theories and make reliable assumptions, by statistically analyzing 

large amounts of collected data (Neuman, 2014). In contrast, qualitative research deals with 

non-numerical data (e.g., words or images) (Denscombe, 2001). The research scope is therefore 

limited to a pre-defined set of units which is specifically valuable in areas that are poorly studied 

(Creswell, 2014). Typical approaches to collect qualitative data are for example interviews, case 

studies, or focus groups (Denscombe, 2001). Ultimately, mixed methods are applied in research 

that obtains both qualitative and quantitative data and therefore combines the benefits of both 

methods (Creswell, 2014). As evidenced by the secondary data provided in the first part, this 

thesis is theory-based and aims to test resulting hypotheses to examine the causal relationship 

between multiple variables (Holton & Burnett, 2005). Consequently, collecting primary data 

quantitively is considered most appropriate for this research. 

When aiming for a quantitative research approach, one must choose between four different 

methods: descriptive, correlational, quasi-experimental, and experimental. Non-experimental 
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research is based on “existing situations in the field to study phenomena” (Holton & Burnett, 

2005, p. 32). In contrast, experiments can create specific conditions with the purpose to test 

theories (Holton & Burnett, 2005). According to Creswell (2014, p. 137), “the basic intent of an 

experimental design is to test the impact of a treatment on an outcome, controlling for all other 

factors that might influence that outcome.” In experimental designs, researchers have more 

control over factors that might impact the tested effect, as extraneous relationships can be 

isolated from the phenomenon (Holton & Burnett, 2005). Experiments are, therefore, 

manipulated and either occur in artificial (laboratory experiments) or natural settings (field 

experiments) (Bhattacherjee, 2012). Laboratory experiments, which will be applied in this thesis, 

tend to be high in internal validity as they purposely simplify the complexity of the social world 

by excluding confounding variables (Neuman, 2014). However, due to their generalizability, they 

are low in external validity (Bhattacherjee, 2012).  

The ability to manipulate independent variables and the associated control over external factors 

has been identified as the most compelling argument for choosing an experimental research 

approach for this thesis. In addition, the prevalence of experimental designs in existing studies 

in this field also advocates the choice of method for this research. A multitude of studies 

explored the causal relationship between product presentations with AR and online shopping 

experience by applying quantitative research with an experimental design (Smink et al., 2019; 

Whang et al., 2021; Sun et al., 2022). Smink et al. (2019) examined the positive and negative 

effects of AR product presentation by focusing on perceived informativeness and enjoyment. 

Similarly, Whang et al. (2021) conducted two studies with experimental designs to test the effect 

of AR on purchase intention and identify the potential mediators. The study of Sun et al. (2022), 

as the most comparable example to the present research, focused on the effects of AR on 

product uncertainty and product attitude. Through the chosen research procedure all three 

studies were able to offer relevant insights to marketers and verify pre-existing findings of other 

scholars (Smink et al., 2019; Whang et al., 2021; Sun et al., 2022).  

Consequently, the decision of selecting an experimental research design as the primary research 

method is attributable to the possibility to manipulate and isolate extraneous variables that 

would otherwise distort the tested causal effect, as well as the prevalence in other studies within 

this specific field. In the subsequent sections, the experiment is tailored to the present study. In 

this regard also the stimulus, measurement scales, sampling method, and data collection are 

discussed more deeply.  
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3.2 Procedure 

For a better understanding of the experimental research design used to verify the conceptual 

framework of this thesis, this chapter is entirely dedicated to the procedure used. This contains 

the description of the structure of the experiment and the item measurement. In addition, the 

processes of pretesting, sampling, and data collection are explained in more detail. 

3.2.1 Experimental procedure 

To be able to measure the causal attributions between the different variables, specific treatment 

manipulation is needed. The results of experiments originate from comparisons, which can be 

done in different ways (Neuman, 2014). This research will be a between-group experiment, 

meaning that as a form of control, the subjects will be grouped by either being administrated to 

the control group or the treatment/experimental group (Bhattacherjee, 2012). While both 

groups are exposed to the same structure, the stimulus relevant to measuring the causal effect 

differs in that only one group receives treatment (Creswell, 2014). This offers experimenters the 

opportunity to isolate whether the treatment or other factors are responsible for the outcome 

(Creswell,2014). According to Bhattacherjee (2012, p.83), “The treatment may be considered 

successful if subjects in the treatment group rate more favorably on outcome variables than 

control group subjects”. Furthermore, for this research a true experimental design has been 

applied, indicating that group formation of the participants occurs with random assignments 

(Bhattacherjee, 2012). To create reliable comparisons with valid and unbiased results the groups 

must be equivalent and therefore demand automatic assignment processes (Neuman, 2014). 

Random group allocation, therefore, significantly strengthens the internal validity of this study 

(Neuman, 2014). 

For the present research, the causal effect of virtual beauty product presentation on customer 

experience is tested using the L’Oréal website. To enable customers to virtually try beauty 

products before purchasing them, L'Oréal, the world's leading manufacturer of beauty products, 

has been working on AR technology for several years (Castellanos, 2019; Knowles, 2018). After 

a year-long collaboration with Canadian AR technology provider Modiface, L'Oréal acquired the 

startup in 2018 based on its promising prospects (Castellanos, 2019). In the following year, 

L’Oréal recorded significantly higher e-commerce sales, according to its Chief Digital Officer 

Lubomira Rochet (Castellanos, 2019; Knowles, 2018). Although no further details are provided 

by the company about the increase in online sales (Castellanos, 2019), the development points 

to an effect of AR on purchasing behavior.  

In this regard, in the first part of the experiment, the participants of both groups (control and 

treatment) are asked to follow a link containing L'Oréal's lip make-up range as a landing page, 

as shown in Figure 9.  
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FIGURE 9: LANDING PAGE L'ORÉAL LIP PRODUCTS 

Participants are then asked to browse through the lip products featured on the website. During 

their discovery, they are supposed to click on two to three lip products that appeal to them and 

then examine them in more detail. While the stimulus is the same for both groups up to this 

stage, participants that were randomly assigned to the treatment group are now requested to 

use the virtual try-on function, which can be accessed by clicking a button below the pictured 

product (see Figure 10). In the next step, it is important that the participant selects the "Live Try-

on" (in German “Live auftragen”) option and gives L’Oréal their consent to use their camera.  
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FIGURE 10: DEMONSTRATION OF EXPERIMENT GROUP STIMULUS 

After having successfully followed the instructions, participants of the treatment group can see 

the selected product being augmented on their lips. Thereby, the makeup augmentation serves 

as the treatment for this experiment. In contrast, participants in the control group are asked to 

refrain from using the try-on function and to study only the verbal and two-dimensional visual 

product descriptions. To ensure that all participants review the website and do not rush back to 

the questionnaire, a ninety-second timer restricting them from continuing to the next page is 

implemented. 

In the next part, the respondents (of both groups) encounter questions with the purpose to 

check whether the manipulation was successful. In this regard, they are asked whether they 

used the virtual try-on and to describe the landing page and elaborate in a few sentences on 

their experience with the L’Oréal website, such as by listing the taken steps. In addition, 

participants of the treatment group are requested to rank the AR experience and select out of 

three buttons the one that needs to be clicked to use the L’Oréal try-on function. This section of 

the survey is of high importance, as only the responses of participants who truthfully followed 

the instructions can be considered in the final evaluation.  

The third and main part of the questionnaire contains questions with the purpose to test the 

causal relationships between the five variables of this thesis: imagination, uncertainty, 

anticipated emotions, attitude toward buying online, and online purchase intention. The exact 

items and scales within the constructs will be discussed in more depth in the next subsection.  

The questionnaire concludes with general questions about the respondents' (online) shopping 

behaviors about beauty products, their attitude toward the L’Oréal brand, their knowledge and 

experience with AR, and their privacy concerns about virtual try-on. At the very end, participants 
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are asked to provide information about their demographics, such as gender, age, and level of 

education.  

3.2.2 Measurement  

In order to test the proposed conceptual framework of this thesis properly, the measurement 

items (statements) used in this questionnaire and the scales on which they are evaluated are 

adapted from existing literature. As has been mentioned in the previous subchapter, the main 

part of the questionnaire is dedicated to measuring five constructs: imagination, uncertainty 

reduction, anticipated emotions, attitude toward buying online, and online purchase intention. 

Imagination is measured with an item adapted from Órus et al. (2017) on a 7-point Likert scale. 

The construct of uncertainty reduction was adapted from Sun et al. (2022) and is measured with 

eight items on a 7-point Likert scale. Furthermore, the anticipated emotions "joy," "pleasure," 

"excitement," "happiness," and "satisfaction" identified by Bagozzi and Pieter (1998) are 

adapted and the emotion "curiosity" is added due to the innovative nature of AR. All items are 

measured on a 7-point Likert scale. In addition, also the attitude toward buying online is 

measured on a 7-point Likert scale with two items adapted from Hasan (2010). Finally, the 

construct of online purchase intention is adopted from Yim et al. (2017) and measured on four 

items within a 7-level Semantic scale. An overview of the measurement scales used to measure 

the variables of this thesis is provided in Table 1. 

 

Construct Scale Adaption from 

Imagination   

It is easy for me to imagine how the 

product would perform. 

It is easy for me to picture myself using 

the product. 

It is easy for me to fantasize about using 

the product . 

It is easy for me to picture myself 

enjoying the product. 

7-Point Likert Órus et al. (2017) 

Uncertainty reduction   

I am no longer uncertain about the 

descriptions of this product. 

7-Point Likert Sun et al. (2022) 
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I am no longer un- certain about the 

future performance of this product.  

My uncertainty about the actual quality 

of this product is eliminated.  

I could no longer doubt that the 

product will match my requirements.  

I could no longer doubt that the 

product will match my tastes.  

I could no longer doubt the product will 

fit my preference.  

 

Anticipated emotions   

Excitement  

Enjoyment  

Happiness  

Satisfaction  

Surprise  

Curiosity  

Delight  

7-Point Likert 
(Bagozzi & Pieters, 1998)  

 

Online shopping attitude  
 

I like to shop online. 

Online shopping is an effective way to 

shop. 

 

7-Point Likert Hasan (2010) 

Purchase Intention   
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I intend to buy from L’Oréal online in 

the future… 

Uncertain - Certain 

Unlikely - Likely 

Improbable - Probable 

Impossible – Possible 

 

7-Level Semantic Yim et al. (2017) 

TABLE 1: MEASUREMENT SCALES 

3.2.3 Pre-Test 

Before the distribution, a pre-test was conducted to identify issues that could jeopardize the 

effectiveness of obtaining valid and reliable results. The pre-test was specifically used to assure 

that the questions and instructions are straightforward and understandable for respondents. A 

total of 15 volunteers were provided with a draft version of the experiment. After the 

completion, volunteers were asked to comment on their experience. Based on the collected 

information no major alterations had to be made, as the respondents only highlighted minor 

errors that concerned for example the questionnaire’s format in the smartphone application 

and typos. 

3.2.4 Sampling method 

Before actual data collection, the target population must be defined, i.e., a subset of individuals 

with common characteristics who have sufficient information to conclude the research 

(Saunders et al., 2016). Since this study investigates the impact of AR-controlled magic mirrors 

in the beauty industry, consumers of cosmetics and makeup products, who are over 18 years 

old and have access to a device with a camera to be able to try the AR function, constitute the 

element as well as the sampling unit of the target population. In terms of scope, which 

corresponds to geographic boundaries, the study is confined to those living in Austria. 

Furthermore, the period under consideration refers to a one-week survey period that takes 

place in May 2023. 

Furthermore, various indicators can be used to estimate the appropriate sample size for this 

research. To ensure validity, it is critical that both the experimental and control groups are 

equally weighted. While there is no universal rule on how large a sample needs to be, several 

researchers have suggested practical guidelines. For example, Schoenfelder et al. (2007) 
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recommended that each group should include at least 30 respondents. This assumption can also 

be supported by Field (2002). Therefore, in the case of this thesis, consisting of two groups, a 

minimum number of 60 respondents should be achieved. Nevertheless, in other research with 

similar objectives, the number of participants was significantly higher than the recommended 

sample size. The majority of studies with experimental designs with two groups counted 

between 100 and 250 respondents. Therefore, a sample size of 150 participants is deemed 

appropriate for the scope of this work. 

The sampling method used in this study involves the use of panel data funded by the Merit 

Scholarship of Modul University Vienna. The grant provided funding of €900, which, at a cost 

per interview (CPI) of €4, allowed the predefined sample size of 150 respondents to be achieved. 

Panel samples offer several advantages to researchers. Participants in panel samples are 

typically compensated for their participation in the study. As a result, they are likely to have a 

greater incentive to contribute to data collection actively and meaningfully (Nerlove, 2007). This 

increased motivation often leads to a higher completion rate, allowing researchers to reach their 

desired sample size more quickly and efficiently (Nerlove, 2007). In addition, previous research 

with panel data has shown that respondents tend to complete the questionnaire with greater 

conscientiousness (Blossfeld et al., 2009). This increased awareness and attention leads to 

better response quality compared to alternative sampling methods such as convenience 

sampling (Blossfeld et al., 2009). The use of panel sampling facilitates more focused and 

deliberate participant engagement, which increases the overall reliability and validity of the 

collected data (Blossfeld et al., 2009). Additionally, panel sampling allows researchers to pre-

define their target population (Hsiao, 2007). By working with data providers and conducting 

more rigorous screening procedures, only relevant and qualified individuals are considered for 

participation in the study, which helps to collect a sample that is representative of the target 

population in terms of gender, age, and education (Hsiao, 2007). This selective approach ensures 

that the sample closely matches the intended research objectives, thereby increasing the overall 

representativeness and generalizability of the results (Hsiao, 2007). 

  



THE ROLE OF AUGMENTED REALITY IN ENHANCING THE ONLINE SHOPPING EXPERIENCE IN THE BEAUTY INDUSTRY 

51 

3.3 Analysis and results 

This section of the thesis describes the process of preparing the gathered data for the 

consequent analysis. Furthermore, the data analysis approach for the various steps in the data 

analysis procedure is clearly described.  

3.3.1 Data preparation 

Despite the collection of high-quality data through panel sampling, a data cleaning process was 

required after importing the data file into the SPSS statistical software to ensure that only high-

quality data are used for the data analysis. The experimental design included various 

manipulation and attention checks to ensure that respondents deliberately filled in the survey. 

Therefore, along with the exclusion of participants who did not fully complete the questionnaire, 

individuals who provided inaccurate responses in these controls were also removed from the 

data set. In addition, both groups of respondents were asked to describe their actions verbally 

after clicking on the provided link to the L'Oréal online store. Through careful review of these 

open-ended responses, additional erroneous records were identified and subsequently filtered 

out so that they would not be included in the primary analysis. Thereby, all participants that 

indicated that they had incorrectly utilized the stimuli were removed from the sample in order 

to increase the reliability of the findings. Thus, a total of 144 out of 151 complete responses 

were deemed suitable for further investigation and consideration. Before starting with the 

preliminary analysis, composite scores, combining all items within each variable, have been 

created to facilitate data evaluation and reporting.  

3.3.2 Data analysis 

Within the preliminary analysis of the data, a reliability assessment of the measurement scales 

has been conducted. In this regard, the internal consistency of the scales has been measured 

through the calculation of the constructs’ Cronbach Alphas. In the next step, the manipulation 

check has been assessed using a multivariate analysis of variance (MANOVA), with the groups 

serving as the factor variable and the manipulation scale as the dependent variable.  

The primary analysis of this thesis consisted of various statistical tests to identify the viability of 

the proposed hypotheses. The first underlying hypothesis of this thesis was tested using an 

analysis of variance (ANOVA), where the groups were treated as the factor variable and the 

composite score of imagination was considered the dependent variable. Furthermore, for the 

second and third hypotheses, regression analyses were performed with imagination as the 

independent variable and the composite scores of uncertainty (H2) and anticipated emotions 

(H3) as the dependent variables. Next, a multiple regression analysis was estimated to examine 

the fourth and fifth hypotheses. In this analysis, the constructs of uncertainty and anticipated 

emotions were used as independent variables and the composite score of attitudes toward 
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buying online was used as the dependent variable. Finally, the sixth and last hypothesis of this 

paper was tested with another regression analysis, with attitude toward online purchasing as 

the independent variable and the composite score of online purchase intention as the 

dependent variable. 

3.3.3 Sample characteristics 

To establish an overall better understanding of the findings, this chapter entails additional 

insights into the collected data. Therefore, the following sections describe the characteristics of 

the sample, in terms of demographics and discuss the respondents’ shopping habits. 

Furthermore, also the participants’ previous experiences with and current attitudes toward AR 

are disclosed.  

A total sample of 144 participants validly completed the questionnaire and are therefore 

considered in this statistic. Given the possibility to pre-screen the participants before data 

collection sufficient individuals meeting the prerequisite could be reached. Concerning this, the 

sample consists solely of female respondents who are residing in Austria and use cosmetic 

products regularly. The most relevant additional sociodemographic characteristics of the 

respondents are presented in Table 7.  The mean age of the sample is 47.7 years. Furthermore, 

with the youngest participants being 18 years old and the oldest being 83 years, the sample’s 

age range is relatively dispersed. In terms of education, 13.9% of the respondents indicated 

possessing a university degree and 19.4% stated having completed high school. The largest 

proportions reported vocational school (30.6%) and apprenticeship (31.9%) to be their highest 

completed level of education. The smallest fraction (4.2%) finished compulsory school. Due to 

the differences in sample characteristics, the findings of this research can be generalized to a 

broader range of Austrian women, which significantly contributes to the representativeness of 

this study.  

 

Sample Characteristics N = 144 

Age  

Minimum  18 

Maximum 83 

Mean 48 

Education % 

University 13.9 

High School 19.4 
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Vocational School 30.6 

Apprenticeship 31.9 

Compulsory School 4.2 

TABLE 2: SAMPLE CHARACTERISTICS 

Participants were randomly assigned to their respective groups. This method ensures that the 

treatment and control groups are expected to have similar characteristics, given an appropriate 

sample size. To verify this assumption, Table 8 provides an overview of the age distribution 

within the split sample. Most participants reported being above the age of 59 in both the 

treatment (30.3%) and the control group (36.4%). The second-highest concentration was 

observed in the age group 50 – 59 with 22.5% for the treatment group and in the age group 40 

– 49 with 20% for the control group. The age group 40-49 was least represented in the group 

treated with AR (12.4%). In contrast, individuals aged 30-39 years were least represented in the 

control group, accounting for 10.9% of the sample. Despite these minor differences in age 

distribution, the two groups have similar characteristics. Consequently, meaningful conclusions 

can be drawn from the data. 

 

  Condition 

  Presence of AR Absence of AR 

Age 

18 - 29 18.0% 16.4% 

30 - 39 16.9% 10.9% 

40 - 49 12.4% 20.0% 

50 - 59 22.5% 16.4% 

>  59 30.3% 36.4% 

TABLE 3: AGE DISTRIBUTION PER GROUP 

Furthermore, since this thesis focuses to reveal how the online shopping experience can be 

enhanced by AR, the respondents were asked to provide additional information about their 

shopping habits in the questionnaire. In this regard, this chapter discloses the participant’s 

frequency of buying cosmetic products, their preferred mode of shopping, as well as their 

familiarity with the L’Oréal brand. The corresponding results have been summarized in Table 9.  
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Participants’ cosmetic shopping habits 

Frequency of purchasing cosmetics % 

At least once a week 1.4 

At least once a month 15.3 

At least once every three months 22.9 

At least once every six months 27.1 

At least once a year 19.4 

Less often 13.9 

  

Preferred mode of purchasing cosmetics % 

Online only 4.9 

Mainly online 7.6 

Both stationary and online (equally) 10.4 

Mainly stationary 38.2 

Stationary only 38.9 

  

L’Oréal familiarity % 

Purchased from L’Oréal in the past five years 55.6 

  

Already visited L’Oréal online 21.5 

>  Visits resulted in purchases 7.7 

TABLE 4: SHOPPING HABITS 

Regarding purchasing frequency (see illustrated in Figure 14), a significant proportion (27%) of 

the 144 considered respondents reported buying beauty products at least once every six 
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months. The second highest concentration of respondents (23%) indicated buying beauty 

products at least once every three months. This was followed by 19% of respondents who 

reported shopping at least once a year. In contrast, the least common shopping frequency, with 

a substantial 13% difference from the second lowest response category, was weekly purchases, 

which accounted for only 1% of respondents.  

 

FIGURE 11: FREQUENCY OF PURCHASING COSMETICS 

As demonstrated in Figure 15, a clear trend among the participants could be identified, in terms 

of the preferred mode of shopping for beauty products. Nearly 80% of the sample expressed a 

preference for purchasing cosmetic products in physical stores. Within this group, 39% 

exclusively purchase stationarily while 38% predominantly opt for physical shopping 

experiences. In contrast, only a minority (13%) of all participants reported shopping for beauty 

products online, with 8% buying their cosmetics primarily online and 5% buying exclusively 

online.  

  

FIGURE 12: PREFERRED MODE OF SHOPPING 
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Furthermore, although the majority (56%) of the sample stated to have purchased a product 

from L’Oréal in the last 5 years, only a proportion of less than 2% of the participants have ever 

made an online purchase from L’Oréal. Overall, 22% of the 144 respondents claimed to have 

already visited the L’Oréal online shop. Out of this fraction, only 8% ended up completing an 

online purchase.  

Moreover, for the purpose of this study, it is deemed valuable to obtain additional insights into 

participants’ past experiences with AR. The resulting key findings have been outlined in Table 

10. Overall, based on the means of the responses, the participants exhibit a moderate level of 

familiarity, experience, and knowledge regarding AR. In the context of beauty, a significant 

fraction of the respondents (78%) reported that they had not yet utilized AR. Respectively, only 

22% already experimented with a virtual try-on function.  

 

Experience with AR 

Overall experience with AR  Mean (SD) 

Perceived familiarity 3.72 (2.01) 

Perceived experience 3.42 (1.94) 

Perceived knowledge 3.73 (1.92) 

  

Experience with magic mirrors % 

Yes 21.5 

No 74.5 

  

TABLE 5: EXPERIENCE WITH AR 
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4 RESULTS AND DISCUSSION 

The present chapter is devoted to the outcomes of the statistical tests that were conducted 

based on the primary data collection. Considering this, the chapter is divided into three 

subchapters. First, the scale reliabilities as well as the manipulation checks are examined. 

Second, the findings resulting from the examination of the viability of the hypotheses are 

presented and interpreted. For a better understanding, the selected statistical tests, which have 

already been introduced in the previous chapter, are summarized and illustrated in the context 

of the underlying conceptual framework of this thesis in Figure 11.   

 

FIGURE 13: STAGES OF HYPOTHESES TESTING 

The third and final section of this chapter provides additional insights into the collected data, 

including the presentation of descriptive data of the participants. Furthermore, the section aims 

to reveal the respondents’ AR usage and shopping behaviors.  

 

4.1 Scale reliabilities and manipulation check 

To ensure consistency between the measured items the scale reliabilities must be assessed.  

Therefore, reliability analyses for all constructs were conducted. The results of these tests have 

been summarized in Table 2.  

 

Construct & items measuring the 

construct 

Cronbach’s Alpha if 

item deleted 

Cronbach’s Alpha 

Imagination  0.897 
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After having seen the online product 

presentation of L'Oréal,… 

  

…it is easy for me to imagine how the 

product would perform. 

0.883  

…it is easy for me to picture myself using 

the product. 

0.861  

…it is easy for me to fantasize about 

using the product. 

0.877  

…it is easy for me to picture myself 

enjoying the product. 

0.843  

Uncertainty  0.940 

After having seen the online product 

presentation of L'Oréal,… 

  

…I am no longer uncertain about the 

descriptions of this product. 

0.934  

…I am no longer uncertain about the 

future performance of this product. 

0.932  

…my uncertainty about the actual 

quality of this product is eliminated. 

0.941  

…I could no longer doubt that the 

product will match my requirements. 

0.919  

…I could no longer doubt that the 

product will match my tastes. 

0.926  

…I could no longer doubt the product 

will fit my preference. 

0.919  

Anticipated emotions  0.923 

Excitement  0.916  

Enjoyment  0.902  
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Happiness  0.900  

Satisfaction  0.916  

Curiosity  0.916  

Delight 0.900  

Online shopping attitude  0.878 

I like to shop online. -  

Online shopping is an effective way to 

shop. 

-  

Purchase Intention  0.919 

I intend to buy from L’Oréal online in the 

future… 

  

Uncertain/Certain 0.892  

Unlikely /Likely 0.854  

Impossible/Possible 0.901  

   

TABLE 6: RELIABILITY ANALYSIS 

As shown in the right column of the table, the results of the analysis indicate that all constructs 

have high reliability. The Cronbach's alphas for all six variables exceed the threshold of 0.8, 

indicating the high reliability of the scales. In addition to the basic Cronbach's Alphas, the results 

of "Cronbach's Alpha if item deleted" were assessed to determine the integration of each item 

into the construct and to identify items that should potentially be deleted. In order to be 

considered reliable and relevant for the construct, items’ values of "Cronbach's Alpha if item 

deleted" should be lower than the overall Cronbach’s Alpha of the respective construct. 

Comparing the values in the middle column with those in the right column, only one item from 

the construct Uncertainty ("...my uncertainty about the actual quality of this product has been 

eliminated") shows a slightly higher value than the associated Cronbach's alpha (0.941 > 0.940). 

However, given the overall high reliability of the construct and the insignificant impact on 

reliability, if the item were eliminated, it was decided not to make any alterations. 
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In the next step, the effectiveness of the manipulation of the experiment was assessed. In this 

study, the experiment group was asked to visit the L’Oréal website to review the lip products 

with the requirement to apply the virtual try-on function. In contrast, participants of the control 

group were requested to refrain from using the AR-powered try-on function but instead, only 

examine the two-dimensional product presentation. To verify that the participants proceeded 

following the given instructions, both groups were asked to rate the following statements on a 

seven-point Likert scale:  

- I was able to see how the makeup would look on my face through the "virtual 

testing" feature. 

- I was able to try different makeup products virtually (i.e. on my face using 

augmented reality). 

A significant difference in responses between the two groups must be observed to confirm the 

success of the manipulation check. If the respondents followed the instructions accurately, the 

experimental group is expected to agree with the statements, resulting in relatively high ratings. 

Conversely, the control group should express disagreement with the statements. To examine 

whether this assumption is true, a MANOVA has been conducted. The results of the test 

demonstrated a significant difference between both groups as Pillai’s trace = 0.647, F (2, 129) = 

129.195, p < 0.001. Furthermore, the Partial Eta Squared (η2 = 0.647) indicates a large size effect. 

This could further be supported by the descriptive analysis, as the mean values of the 

experiment groups are higher than the ones of the control group (MMAN1=EX = 5.88, SDMAN1=EX = 

1.70 vs MMAN1=CO = 1.96, SDMAN1=CO = 1.54 & MMAN2=EX = 6.06, SDMAN2=EX = 1.63 vs MMAN2=CO = 1.96, 

SDMAN2=CO = 1.60).   

The results of the MANOVA analysis show that the manipulation check was successful. 

Furthermore, also the reliability of the scales used in the study was confirmed. Consequently, 

the study can continue with the next stage, which is hypotheses testing. 

 

4.2 Hypotheses testing 

The present study employed a one-factor, between-subject design, with product presentation 

(with AR vs. without AR) being the manipulated variable. Concerning this, to test the statistical 

significance of the first hypothesis, proposing that AR has a positive impact on imagination, a 

one-way analysis of variance (ANOVA) was conducted. In the first step, the homogeneity of 

variances has been assessed using Levene’s Test. The statistic demonstrated that there is no 

significant effect (p=0.257). Therefore, the homogeneity of variances can be assumed. 

Furthermore, the results of the one-way ANOVA revealed a significant impact of AR in online 

product presentations on imagination F (1, 142) = 4.986, p = 0.027. However, the partial eta 

squared in this analysis shows a medium size effect (η2 = 0.034). Ultimately, also the results of 
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the descriptive analysis confirm this effect (MIM=EX  = 5.22, SDIM=EX = 1.5 vs MIM=CO  =  4.62, SDIM=CO 

= 1.68). All aspects of this analysis, such as those highlighted in Table 3, imply that the presence 

of AR has a small but significant effect on imagination. Consequently, H1 (AR has a positive 

impact on imagination) can be retained.  

ANOVA Presence of AR Absence of AR 

 

F p-value 

 MEAN SD MEAN SD 

 

  

Imagination 5.22 1.50 4.62 1.68 4.99 0.027 

 

TABLE 7: ANOVA HYPOTHESIS 1 

 

To test the second hypothesis, stating that imagination reduces uncertainty, a simple linear 

regression analysis was performed. The analysis demonstrated an overall significant effect 

between the dependent (uncertainty) and independent variable (imagination). The ANOVA 

analysis yielded a significant regression equation: F (1, 142) = 168.046, p < 0.001. Furthermore, 

the strength of the effect has been captured with the adjusted R Square (R2=0.54). With respect 

to this value, it can be inferred that 54% of the level of uncertainty can be reduced by 

imagination, thereby demonstrating a large effect. Moreover, the unstandardized coefficient B, 

representing “the change in the outcome associated with a unit change in the predictor” (Field, 

2009, p. 208), indicated that for every 1-point increase in imagination, uncertainty is reduced by 

0.707. Given the results of the regression analysis (summarized in Table 4), H2 (Imagination 

reduces uncertainty) can be accepted. 

To test hypothesis 3, declaring that imagination increases anticipated emotions, another simple 

linear regression analysis was estimated, which demonstrated an overall significant effect 

between the two variables (F (1, 142) = 97.171, p < 0.001). Furthermore, the adjusted R Square 

revealed a large effect size (R2 = 0.40), inferring that 40% of anticipated emotions can be 

enhanced by imagination. The anticipation of emotions increases by 0.563 for every 1-point 

increase in imagination. Therefore, it can be said that imagination has a stronger effect on 

uncertainty than on anticipated emotions (see Table 4). Nevertheless, the results of the 

regression analysis imply that H3 (Imagination increases anticipated emotions) can be 

confirmed. 
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Linear Regression Model 

Uncertainty 

 B SE B  p-value 

Constant 2.107 0.299  < 0.001 

Imagination 0.707 0.055 .736 < 0.001 

Anticipated Emotions 

 B SE B  p-value 

Constant 2.107 0.299  < 0.001 

Imagination 0.563 0.057 .637 < 0.001 

Model Summary 

Uncertainty 

 R R Square Adjusted R Square 

St. Error of the 

estimate 

 0.736 0.542 0.539 1.038 

Anticipated Emotions 

 
R R Square Adjusted R Square 

St. Error of the 

estimate 

 0.637 0.406 0.402 1.087 

TABLE 8: REGRESSION ANALYSIS HYPOTHESES 2 & 3 

 

Furthermore, a multiple regression model was performed to test both the effect of uncertainty 

(H4) and of anticipated emotions (H5) on attitude towards buying online. The adjusted R Square 

(R2 = 0.17) demonstrates a significant (p < 0.001) effect size. According to this value, uncertainty 

and anticipated emotions account for 17% of the attitude toward buying online. Furthermore, 

the ANOVA indicates an overall significant model effect: (F (2, 141) = 15.402, p < 0.001). 

However, an inspection of the coefficient demonstrates deviating results between the two 

variables (see Table 5). The unstandardized coefficient B implies that attitude toward buying 

online increases by 0.485 if anticipated emotions increase by one unit (p < 0.01). In contrast, no 

significant effect on attitude toward buying online was observed for uncertainty (p = 0.627). 
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Therefore, H4 (Uncertainty decreases attitude toward buying online) must be rejected. On the 

opposite, H5 (Anticipated emotions increase attitude toward buying online) can be accepted.  

 

Linear Regression Model 

 B SE B  p-value 

Constant 3.153 0.474  < 0.001 

Uncertainty - 0.043 0.088 - 0.042 0.627 

Anticipated Emotions 0.485 0.095 0.442 < 0.001 

Model Summary 

 
R R Square 

Adjusted R 

Square 

St. Error of the 

estimate 

 0.423 0.179 0.168 1.409 

TABLE 9: MULTIPLE REGRESSION ANALYSIS HYPOTHESES 4 & 5 

 

The final analysis, claiming that attitude toward buying online increases online purchase 

intention has also been assessed with a simple linear regression model, demonstrating an overall 

significant effect between the dependent and independent variable: F (1, 142) = 26.121, p < 

0.001. Additionally, based on the adjusted R Square (R2 = 0.16), inferring that 16% of the level of 

purchase intention is affected by attitude toward buying online, a large effect size could be 

identified. In comparison, the unstandardized coefficient B, reveals that online purchase 

intention is increased by 0.413 given a unit change of attitude toward buying online. 

Consequently, according to the results of the regression model, as summarized in Table 6, H6 

(Attitude toward buying online increases online purchase intention) can be maintained with a 

small size effect.  

 

Linear Regression Model 

 B SE B  p-value 

Constant 2.067 0.448  < 0.001 

Attitude 0.413 0.081 .394 < 0.001 
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Model Summary 

 R R Square Adjusted R Square 

St. Error of the 

estimate 

 0.394 0.155 0.149 0.149 

TABLE 10: REGRESSION ANALYSIS HYPOTHESIS 6 

 

4.3 Discussion 

The results of the analytical part of this study largely align with the proposed hypotheses and 

therefore confirm the developed research framework. Several statistical tests were performed 

in the previous chapter leading to the acceptance of five out of six hypotheses. Table 11 

summarizes the statistical tests performed for each hypothesis and the corresponding results. 

 

Hypotheses Testing Method Result 

H1 
AR has a positive impact on 

imagination. 
one-way ANOVA 

Significant → H1 maintained 

H2 
Imagination reduces 

uncertainty. 
Regression Analysis Significant → H2 maintained 

H3 
Imagination increases 

anticipated emotions. 
Regression Analysis Significant → H3 maintained 

H4 
Uncertainty decreases attitude 

toward buying online. Multiple Regression 

Analysis 

Not significant → H4 

rejected 

 

H5 
Anticipated emotions increase 

attitude toward buying online. 
Significant → H5 maintained 

H6 

Attitude toward buying online 

increases online purchase 

intention. 

Regression Analysis Significant → H6 maintained 

TABLE 11: RESULTS OF HYPOTHESES TESTING 
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5 CONCLUSION 

The progressive growth of e-commerce underscores the importance of overcoming the 

challenge of effectively positioning experience products within the intangible environment of 

online retail. Amid these evolving trends, marketers of beauty products are forced to adjust their 

marketing strategies and adapt innovative solutions. Specifically, the adoption of new 

technologies that can fill the gap between reality and virtuality should be considered in the 

selection of point-of-sale techniques. Regarding this, AR has emerged as a new form of product 

demonstration, providing immersive experiences that offer both utilitarian and hedonic value 

to customers. In the context of retail, various researchers examined AR within the dimensions 

of the technology acceptance model to determine customers’ willingness and motivation to 

adopt the innovation. However, only limited research studied the technology’s effect on the 

customer journey. Therefore, this thesis aimed to identify how AR can enhance the online 

shopping experience and to what extent it impacts customers’ online purchase intentions. 

Furthermore, within the scope of this research, special attention has been given to the 

constructs of imagination, uncertainty, anticipated emotions, as well as attitude toward buying 

online.  

To address the research questions and test the six underlying hypotheses that resulted from the 

theoretical part of this study, a quantitative research method with an explanatory design was 

selected. More specifically, a one-factor between-subject online experiment was employed 

within a sample that is representative of the Austrian population. Within the experiment, both 

the treatment and the control group answered questions based on hands-on experience made 

with the L’Oréal online shop. However, only the treatment group was able to access the AR-

powered try-on function whereas the control group was restricted to reviewing the two-

dimensional product presentation.  

To identify potential differences between online product presentations with and without AR, it 

has been investigated with causal research design if AR has a significant positive impact on 

customers’ imagination capabilities (H1). The results of the conducted one-way ANOVA implied 

a statistically significant effect. These findings are consistent with extant literature suggesting 

that AR's ability to provide realistic, interactive, and vivid product representations, promotes 

the formation of mental images. This, in turn, facilitates information processing and stimulates 

imagination (Gatter et al., 2021; Heller et al., 2019; Lavoye et al., 2021; Park & Yoo, 2020). Thus, 

the present study supports the above literature and confirms the positive effects of AR on 

improving consumer experiences. 

Subsequently, the next two hypotheses investigated the impact of imagination on uncertainty 

(H2) and anticipated emotions (H3). Simple linear regression models were used to examine 

these potential causal relationships. Both tests yielded statistically significant results with p-
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values below 0.001, which is consistent with previous research findings. The utilitarian aspects 

of AR allow customers to receive additional information which contributes to true-to-detail 

imagination (Park & Yoo, 2020). Thus, customers are more likely to envision the consequences 

of their purchase decisions leading to increased confidence in the product's attributes. 

Additionally, AR enables a more precise prediction of the alignment between customers' 

preferences and expectations and the actual product performance, thereby diminishing product 

uncertainties (Heller et al., 2019; Sun et al., 2022). With the acceptance of hypothesis two, 

stating that imagination reduces product uncertainty, the pre-established findings from the 

literature can be validated. Furthermore, multiple scholars proposed that emotional responses 

are attributable to the hedonic benefits of AR (Steinman et al., 2014). Aside from the frequently 

studied momentaneous responses during the use of the technology, such as perceived 

enjoyment, AR appears in the context of forward-looking affective responses (Yoo & Kim, 2014). 

The phenomenon could be explained by mental images, such as those created through AR 

representations, being richer in sensorial information. Consequently, being able to imagine the 

consumption experience with more sensory details encourages the anticipation of emotions 

(Holmes & Mathews, 2005; Kotabe et al., 2019; Yoo & Kim, 2014). This finding could be 

confirmed through the acceptance of hypothesis three, which posits that imagination increases 

anticipated emotions. 

Moreover, hypotheses four and five, investigating the effect of uncertainty (H4) and anticipated 

emotions (H5) on attitude toward buying online, were tested with a multiple linear regression 

model. Attitude is the result of a learning process that is shaped by expertise and experiences 

(Bagozzi et al., 2003; Fishbein & Azjen, 1995; Hasan, 2009). Uncertainty, on the opposite, is the 

result of lacking valuable knowledge (Al-Adwan et al., 2022; Chatterjee, 2008). Although extant 

literature points to the assumption that uncertainty reduces the attitude toward buying online, 

this relationship could not be validated in the current research. In contrast, hypothesis five, 

which posits that anticipated emotions increase the attitude toward buying online, could be 

accepted. This finding validates various studies highlighting the impact of emotions and 

anticipated emotions on consumer behavior (Bettiga & Lamberti, 2018; Hasan, 2009; Kotabe et 

al., 2019). More specifically, according to their orientation, emotions shape the opinion of 

customers (Hasan, 2009). Thus, the causal relation between anticipated emotions and attitude 

can be confirmed. Surprisingly, in the context of magic mirrors, anticipated emotions appear to 

be a stronger predictor of attitude toward buying online as compared to uncertainty. Hence, it 

seems that individuals put more emphasis on emotional evaluation rather than rational 

thoughts. This highlights the importance of understanding and leveraging emotional factors to 

enhance the online shopping experience and increase customer engagement in the beauty 

industry. 

Regarding the final postulated hypothesis of this thesis, claiming that attitude toward buying 

online positively affects online purchase intention (H6), another single linear regression model 
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revealed a statistically significant effect. This result aligns with the extant research, indicating 

that formed attitudes are associated with higher (purchase) decision comfort which stimulates 

(purchase) intentions (Hansen et al., 2004; Hasan, 2009; Heller et al., 2019). 

Concerning the purpose and the underlying research questions of this thesis, it can be concluded 

that the integration of AR into the online product presentation of beauty products, particularly 

makeup products, enhances the customer journey. Specifically, both, the review of extant 

literature as well as the results of the experiment highlighted the importance of AR in 

encouraging imagination and anticipated emotions, which contribute to making the purchase 

experience more immersive and adding to the provision of relevant information, thereby 

facilitating purchase decision-making. In addition, the implementation of AR helps reduce 

uncertainty around product performance, quality, and suitability. Although the impact of 

uncertainty on customer attitudes was not significant, the use of AR has the potential to improve 

the overall customer journey in other aspects. Customers who have a clear understanding of the 

product and its features are more likely to have realistic expectations of the product experience 

(Chatterjee & Datta, 2008; Hong & Pavlou, 2014). It can, therefore, be speculated that the 

reduction of uncertainty positively impacts other dependent variables relevant to the evaluation 

of the shopping experience during the post-purchase phase, such as purchase dissonance, brand 

attitude and reputation, as well as repeat purchases, which provides an avenue for future 

research. Furthermore, by contributing to customers’ confidence regarding the future 

consumption experience, AR not only increases the attitude toward buying makeup products 

online but also stimulates the intention of purchasing them. AR-powered virtual try-on functions 

enable customers to obtain sensory representations of the post-purchase product presentation, 

through which anticipated emotions are generated, contributing to a greater desire of 

possessing the specific product.  

 

5.1 Theoretical implications 

The findings of this research contribute to the existing body of knowledge by providing a 

comprehensive understanding of how AR impacts the customer experience in the cosmetic 

industry. Within its scope, the study was drawing on a variety of long-established theories, 

ranging from the expectation-confirmation theory to the media richness theory, and connects 

them with the novel technology of AR. Furthermore, it examined the underlying mechanisms 

through which imagination, uncertainty, and anticipated emotions impact customers’ attitudes 

and purchase intentions regarding beauty online shopping.  

Due to its novelty, AR has received considerable attention in the area of technology acceptance. 

Various scholars have extensively investigated the usability of AR by examining the key concepts 

of the technology acceptance model: perceived usefulness and perceived ease of use. Therefore, 

to further enrich the existing literature, this study aimed to expand the understanding of AR by 
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examining the utilitarian and hedonic benefits and their impact on different stages of customer 

decision-making. Specifically, this study focused on the role of AR in the pre-purchase phase, 

especially the awareness and consideration stages, and its influence on the final purchase 

decision. The pre-purchase phase is a critical period within the shopping journey in which 

customers engage in a learning process, shaping their attitudes and developing potential 

intentions. In this study, AR's ability to facilitate the anticipation of emotions has been identified 

as particularly influential in the formation of attitudes and intentions. Positive anticipated 

emotions, such as those tested in this study (excitement, joy, happiness, curiosity, delight, and 

satisfaction), tend to create a sense of desire and aspiration for a product (Kotabe et al., 2019). 

Therefore, these future-oriented emotions can function as motivational forces that encourage 

customers during purchase decision-making (Kotabe et al., 2019). Based on this finding, the 

current study highlights the importance of anticipated emotions during the pre-purchase stage 

and emphasizes the influential role of AR in forming customer perceptions and intentions.  

In addition, this study contributed to the theoretical field of beauty e-commerce by combining 

various constructs that have been studied separately in the past, resulting in a synthesis of new 

knowledge. In particular, the study of uncertainty and anticipated emotions provided new 

perspectives relevant to stakeholders. Although both constructs have been discussed in the 

literature in the context of AR, they have rarely been examined together. However, this study 

directly contrasted these two concepts and offered new insights into the role of AR in improving 

the customer journey. Despite receiving similar attention in the literature, significant differences 

in the importance of the two constructs were found in this study. The results of the current 

experiment not only highlight the relevance of implementing cues that facilitate the anticipation 

of emotions during the pre-purchase stage but also show a superior effect of anticipated 

emotions on attitude and purchase intention compared to uncertainty. This suggests that 

focusing on the emotional aspects of the customer journey may have a greater impact on online 

sales than reducing uncertainty. Although extensive research supports the claim that 

uncertainty negatively affects customers' attitudes toward online purchasing, the primary data 

in this study did not confirm this finding. Consequently, the results of this study suggest the 

existence of confounding variables that might need to be taken into consideration. Several 

possible explanations exist for the insignificant relationship between uncertainty and attitude 

that should be studied more thoroughly in future research. For one, uncertainty is strongly 

connected to personal risk perceptions, which are formed by the interaction of various factors 

(Holt & Laury, 2002). In this regard, one crucial determinant might be the product category 

(González-Benito et al., 2015; Hong & Pavlou, 2014; Song & Kim, 2012). In this study, the 

relationship between uncertainty and attitude was investigated by analyzing the online product 

presentation of a cosmetics brand. The market for beauty products covers a wide price 

spectrum, ranging from low-priced to high-priced/luxury items. However, due to their 

classification as consumer goods, make-up products, especially those available in drugstores, 

such as products from L'Oréal, typically belong to the low-involvement products (Stephen et al., 
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2013). Therefore, given the relatively low price, it can be postulated that customers perceive 

diminished levels of risk when purchasing beauty products in comparison to high-involvement 

goods, thereby reducing uncertainties. Furthermore, beauty products can be categorized as 

experience goods, meaning that they only fully develop their properties during consumption 

(Hong & Pavlou, 2014; Song & Kim, 2012). In this context, it is assumed that the use of 

experiential products stimulates the physical senses, which evokes emotional reactions (Song & 

Kim, 2012). This might explain the finding that attitudes toward the purchase of beauty products 

are formed by emotional evaluations rather than rational thoughts (i.e. uncertainty). Moreover, 

increasingly more online stores offer a free return policy that allows customers to return their 

purchased products within a certain period of time. In some instances, buyers do not even have 

to pay before this period expires. Given this option, one might surmise that customers view their 

purchase as a preliminary step rather than a final decision, which is associated with less risk and 

reduced uncertainty. 

Unlike many existing studies in the field of AR, which are based on passive experiences with the 

technology (e.g., demonstration videos), the results of the present study rely on first-hand 

experience. In this experiment, participants were asked to use the virtual try-on feature 

provided by L'Oréal, thereby enhancing the representativeness of the obtained results. Active 

engagement with the technology is essential for individuals to receive a genuine understanding 

of the abilities, advantages, and disadvantages of AR, which in turn enables accurate evaluations 

of the user experience. Furthermore, compared to the literature, this study specifically 

examined the impact of AR on the Austrian market. The sample included is, therefore, 

representative of the Austrian population, which increases the external validity of the results 

and enables a high degree of generalizability. 

While the previous chapter focused on the study's theoretical contributions, the subsequent 

chapter emphasizes the resultant practical implications and provides relevant recommendations 

to stakeholders.  

5.2 Practical implications 

One of the main reasons for this research was to investigate a potential method of how beauty 

marketers can overcome the challenges of e-commerce. As demonstrated by the additional 

insights of this research, customers still show scepticism towards online shopping of makeup 

products. This highlights the need for online product presentation techniques that narrow the 

gap between virtual and physical experiences.  

The results of the primary research indicated that online shops that provide three-dimensional 

product presentations in the form of AR-powered virtual try-on functions have a significantly 

higher effect on customers' imagination abilities than conventional two-dimensional 

representations. Imagination, in turn, has a profound impact on various other aspects 
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influencing the customer journey. As suggested by the discussion of extant literature presented 

in this study, mental images provide rich and qualitative information, which is of utmost 

relevance in addressing knowledge gaps and facilitating cognitive processes (Heller et al., 2019). 

Furthermore, mental images are perceived as more dynamic, which not only adds to perceived 

hedonic value but also encourages the creation of emotions (Smink et al., 2019). The relevance 

of mental imagery in intangible retail scenarios could be reinforced by the findings of the 

experiment conducted within the present research framework, demonstrating significant causal 

relationships between imagination and uncertainty as well as anticipated emotions. According 

to this, this study provides evidence that AR positively affects multiple aspects of the customer 

journey and therefore emphasizes the importance for marketers to reinvest in the technology. 

It is recommended to continuously investigate innovative ways that optimize the usability of AR, 

to fully exploit its potential.  

Another valuable outcome with practical implications is the superior effect of anticipated 

emotions on purchase decision-making. In contrast to uncertainty, future-oriented emotions 

play a significant role in the learning process and therefore impact the attitude formation of 

customers. Accordingly, in case of doubt, beauty markers are advised to prioritize the hedonic 

aspects of AR product presentation. Therefore, when designing content, it is beneficial to 

incorporate sensory cues that allow customers to not only imagine the useful features of the 

product, but more importantly, enable them to anticipate their affective state during the 

consumption experience. Marketers are, therefore, advised to pay particular attention to the 

simulation of emotions in the online shopping experience.  

Although the present experiment did not show a statistically significant effect of uncertainty on 

customer attitudes, the extant literature suggests the importance of uncertainty in shaping the 

customer experience. Several possible confounding variables, including the study context and 

the geographic location of the target audience, may have influenced the results. In addition, 

informational gaps, causing uncertainty, prevent customers from forming realistic expectations 

about the product. Considering this, uncertainty may affect post-purchase outcomes, such as 

dissonance, regret, or dissatisfaction, rather than impacting the pre-purchase stage. These 

factors have the potential to negatively influence the final evaluation of the overall experience, 

which affects brand reputation, and reduces the likelihood of future repurchases. Thus, despite 

the results of this experiment, marketers should not disregard the importance of addressing 

uncertainty reduction. Instead, it is advisable to invest in further research regarding this 

construct. 

Overall, the results of this study show that customers have weak attitudes and low intentions 

when it comes to shopping for beauty products online. Furthermore, it has also been revealed 

that a large fraction of customers (78%) considers itself as inexperienced with AR in the context 

of beauty. This research highlighted the potential of AR to counteract the aversion to online 

shopping. If marketers would like to increase online sales, the benefits of magic mirrors must 
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become more apparent to customers. In this regard, marketers are advised to incorporate 

additional point-of-sale and call-to-action materials that promote the application to increase the 

adoption rate and make customers more familiar with the novel shopping mode.  

5.3 Limitations & future research 

Although this study makes a valuable contribution to the existing literature on e-commerce and 

the implementation of AR in the beauty industry, several limitations were identified that should 

be considered. First, it is important to recognize that any research method, including online 

experiments, has advantages and limitations that may present potential problems in data 

collection. Unlike laboratory experiments where participants can be closely observed, online 

experiments lack direct observation, leading to participant error that cannot be completely 

avoided even with manipulation and attention controls. Panelists may exhibit disinterest and an 

associated desire to complete the questionnaire quickly, which can lead to inaccurate responses 

that negatively affect the validity of the data. In addition, the use of several Likert scales, the 

primary measurement scale in this experiment, is prone to errors due to respondent inattention. 

Especially, extreme responses, where participants tend to choose the highest or lowest response 

option without thinking about it, are a common threat to validity. Another common limitation 

is response bias due to respondents not answering questions truthfully. In some cases, 

participants intend to respond appropriately to research objectives. Nevertheless, the 

implementation of various attention checks in the current research minimizes the risk of low-

quality data.  

In addition, since it was not possible to completely prevent participants in the control group 

from using the L'Oréal virtual try-on feature, they were only verbally instructed not to use it. 

However, this could have led to reactance, which is the tendency of individuals to react against 

the attempts that restrict their behavioral freedom. To address these limitations, it is 

recommended that a similar experiment is repeated in a closely monitored laboratory setting to 

improve data quality and control for potential confounding factors. 

In addition, participants were asked to imagine themselves in a hypothetical retail situation 

during the study. Despite the pre-selection of individuals with an interest in using cosmetic 

products, some participants were potentially, situationally, not truly interested in purchasing 

makeup products because the scenario presented was artificial. In contrast, field experiments 

would create more realistic environments; thus, allowing for better observation of the natural 

decision-making process. In future studies in this area, it would be useful to consider 

conducting field experiments to study actual purchase decisions rather than intentions, which 

would allow researchers to gain more accurate insights into consumer behavior. 

Moreover, also the sampling method used in this work is subject to certain limitations that may 

affect the representativeness of the results. The use of panel data limited the participant 
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population to only active members of the Institute "Talk Online", thus potentially leaving out 

other individuals who would also match the criteria for this study. In addition, the research 

findings are specific to the Austrian population, which limits their generalizability to the Austrian 

cosmetics market. Therefore, brands operating in territories outside of Austria should only 

carefully apply the implications derived from this study. For future research, it is recommended 

that the scope is expanded to a larger and more diverse group of individuals to increase the 

external validity of the results. 

Finally, also the used stimulus is subject to limitations. L’Oréal, as the brand on which the 

assumptions of this thesis are tested, is the global market leader in terms of beauty products. 

Due to the company’s notoriety and its associated reputation, participants may likely have 

already formed pre-existing attitudes toward L’Oréal before taking part in the experiment, 

which possibly caused response bias. Other scholars conducting similar research in the future 

might therefore test the effect on multiple and/or less recognizable brands. Furthermore, this 

study only contained L’Oréal’s lip product assortment. However, since not everyone who uses 

makeup products automatically uses lip products, considering other categories could increase 

the generalizability of the findings. In this regard, also potential differences between different 

makeup product categories could be detected, enabling scholars to identify the effectiveness of 

AR per assortment.  

Besides the recommendations given about the limitations of the current research, it is suggested 

to consider a qualitative research approach in the future, as it allows for more detailed 

responses and in-depth evaluations. In such a way, respondents could disclose insightful 

information on i.e., their preferences or concerns, enabling the author to provide deeper 

explanations for the results.  

In addition, the results of this study open avenues for further research into the impact of 

uncertainty on the customer journey. To gain a better understanding of how uncertainty affects 

the post-purchase phase, particular attention should be paid to the constructs of satisfaction, 

brand reputation, and repeat purchases.  
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APPENDICES 

Appendix 1: Online experiment (treatment group) 
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Appendix 2: Online experiment (control group) 
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