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Abstract 

Earlier research has shown that individual differences have a mediating effect on the 

effectiveness of persuasive strategies. Research suggested that age difference influences 

people’s subjective estimates of their own sensitivity to persuasive strategies. This study 

examines the influence of age on the actual effectiveness of three persuasive strategies - 

commitment & consistency, liking, and scarcity developed by Cialdini in a virtual reality 

shopping context. Sixty-two participants were divided into two age groups: younger adults 

(18-25 years old, N = 31) and older adults (26-33 years old, N = 31). Participants shopped in 

five virtual shops. The amount of money and time participants spent in each shop was 

recorded. A 2 × 2 mixed ANOVA was conducted six times, twice for each strategy, with the 

participant’s age group (younger adults, older adults) as a between-subject factor, persuasive 

strategy activeness (using the persuasive strategy, not using it) as a within-subject factor, and 

the amount of money and time spent in each shop as dependent variables. The results show 

that there is no interaction effect between the age group and using each of the three 

persuasive strategies, and age does not have a mediating effect on the effectiveness of the 

three persuasive strategies. However, the results do present evidence for the effectiveness 

(independent of age) of the three persuasive strategies for influencing participants’ consumer 

behaviour (money and time spent in a shop), and thereby show that the design of the 

application of persuasive strategies worked. Future research can employ the design of this 

study and perform more research in investigating the effect of individual characteristic 

differences. 

 

Keywords: Persuasive Technology, Persuasive Strategy, Age Difference, Virtual Reality, VR 

Shopping, Consumer Behaviour. 
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Introduction 

Imagine that one day in the near future you open an online shop in Virtual Reality (VR), and 

you would like to provide a personalised user-friendly service to your customers at different 

ages so that customers would spend more time and money in your shop with satisfaction. In 

that case, what strategy should you use to effectively attract customers so that they are more 

willing to stay in your shop and spend more money and time on your service? 

Before answering this question, let us first have a look at the potential of VR shopping. 

With the advent of the Internet, retailers expanded from traditional market to e-commerce. 

According to eMarketer (2017), the retail e-commerce sales was 2.3 trillion US dollars, and it 

is expected to reach 4.88 trillion US dollars in 2021 (eMarketer, 2018). With the boost of VR 

technology, researchers started to study the application of VR in a shopping context. Lee and 

Chung (2008) found that VR shopping malls can provide customers with a more engaging 

and active online shopping experience (Lee & Chung, 2008). They also found that customers’ 

enjoyment and satisfaction increase significantly in VR shopping malls, and VR shopping 

malls can have more repeat visits compared to ordinary shopping malls (Lee & Chung, 2008). 

Thus, it is valuable to do more research on VR shopping. One of the biggest online retailers 

in China, Alibaba, launched an application Buy+ in 2016 (CBC Radio, 2018). Consumers can 

shop in a VR shopping mall with the help of Buy+. It can be indicated that VR shopping has 

great potential to grow as a huge market in the future. 

In the retail industry, one of the keys to attracting more customers for a persuasive 

marketing campaign in malls is to do audience segmentation, for example, segment 

customers by individual preferences and profiles (Severin & Tankard, 2001). For example, 

retailers use different advertising strategies for shampoo to attract customers at different ages. 

The shampoo advertisements for young individuals emphasises that it has a fruity smell and 

bright external packing, advertised by using cute cartoon figures. While the shampoo for 
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older individuals has simpler external packing with emphasised special functions, advertised 

by filming beautiful celebrities. These influencing strategies have a common goal, which is to 

persuade targeted consumers to purchase the products (Meyers-Levy & Malaviya, 1999).  

Indeed, advanced technologies can now be used to persuade people. VR is an example of 

such a technology and might be a very effective and powerful type of persuasive technology. 

Fogg (2003) argued that persuasive technology has several advantages which makes itself 

better than human persuader, because persuasive technology is more persistent than human, 

and it can go to places and do things which humans cannot (Fogg, 2003).  

Various influencing strategies were found to incorporate with persuasive technology. 

However, earlier research has barely investigated how different people might be effectively 

influenced using technologies that employ different influencing strategies. Therefore, in the 

current research, we study the effectiveness of using different influencing strategies in VR 

environments. 

One of the examples of influencing strategies is the Behaviour Change Wheel (BCW) 

developed by Michie, van Stralen, and West (2011). Based on earlier behavioural 

intervention research, Michie and colleagues synthesised 19 frameworks and developed the 

BCW framework to design behaviour change interventions. The BCW can systematically 

provide approaches that the combinations of any components from this system can basically 

form the target behaviour (Michie, van Stralen, & West, 2011). A case study performed by 

Gainforth, Sheals, Atkins, Jackson and Michie (2016) is an example of the application of the 

BCW. This case study proved that this systematic method is sufficient to predict human 

behaviour (Gainforth, Sheals, Atkins, Jackson, & Michie, 2016).   

Another example is the social influence strategies developed by Fogg. Based on social 

psychology theories, Fogg suggested applying four prominent social psychology theories to 

persuasive technologies, which are social facilitation, social comparison, social learning, and 
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conformity (Fogg, 2003). These four social influence theories have been successfully applied 

to real life. For example, QuitNet.com employed the social learning theory: users who see 

other people quit smoking and get rewards for quitting are more likely to stop smoking (Fogg, 

2003).  

Apart from the above-mentioned four social influence theories, Fogg also developed 

seven persuasive technology tools: reduction, tunnelling, tailoring, suggestion, self-

monitoring, surveillance, and conditioning. These persuasive technology tools are designed 

for captology. They make the desired outcome easier to achieve so that people are easier to 

be persuaded to change their attitudes or behaviours (Fogg, 2003). 

Another set of persuasive strategies proposed by Cialdini (2001) is also widely known. 

Cialdini’s strategies include six marketing principles: liking, reciprocity, social proof 

(consensus), commitment & consistency, authority, and scarcity (Cialdini, 2001). These six 

principles are: 

1. Liking: People are easy to be influenced or persuaded by someone they like (Orji, 

Mandryk, & Vassileva, 2015; Cialdini, 2001). 

2. Reciprocity: It is a human tendency that people return a favour and pay back others 

(Cialdini, 2001). In persuasive technology, when people receive a persuasive request 

which they feel indebted to, they are more likely to adhere to the request (Orji, 

Mandryk, & Vassileva, 2015). 

3. Consensus: People observe and follow the behaviours of other people around 

(Cialdini, 2001).  

4. Commitment & Consistency: By their nature, people live up to what they reported and 

what they did (Orji, Mandryk, & Vassileva, 2015; Cialdini, 2001). 
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5. Authority: People comply with experts (Cialdini, 2001), and they are more likely to 

be persuaded by someone they perceived as with high expertise, power or wisdom 

(Orji, Mandryk, & Vassileva, 2015). 

6. Scarcity: People want to have more when the thing they want is in short supply 

(Cialdini, 2001). 

Some real-life examples of using these persuasive strategies are: Starbucks sells 

season-limited Christmas special holiday drinks, shopping websites present “people bought 

this also bought…” after consumers purchased some products, Amazon Kindle offers free 

eBook samples to users, etc. (Visanav, 2014).  

According to the studies above, applying persuasive strategies is indeed beneficial for 

marketing. To make marketing campaigns that employ these persuasive strategies even more 

effective, certain persuasive strategies might be used for different groups of people who are 

most easily persuaded by that particular strategy. Orji and colleagues (2015) pointed out that 

it is only recently that researchers started to explore the mediating effect of individual 

differences on the effectiveness of Cialdini’s persuasive strategies (Orji, Mandryk, & 

Vassileva, 2015). For instance, Kaptein, Markopoulos, de Ruyter, and Aarts (2009) found 

that individual’s susceptibility to persuasive cues can be measured and is related to their 

compliance to a request, and incorporating user’s profile of susceptibility to specific cues 

with persuasive systems could greatly increase the system’s effectiveness (Kaptein, 

Markopoulos, de Ruyter, & Aarts, 2009). Orji and colleagues found that gender has a 

significant effect on an individual’s responsiveness of Cialdini’s persuasive strategies, and 

females are more persuadable than males (Orji, Mandryk, & Vassileva, 2015). Orji (2016) 

also found that an individual’s cultural background has a significant effect on an individual’s 

susceptibility to persuasion. Her results show that collectivists are more responsive on all 

strategies except scarcity than individualists (Orji, 2016). Based on these research example, 
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we can see that personalisation has an important effect on the effectiveness of persuasive 

strategies. 

Furthermore, to our knowledge, earlier research has not studied the mediating role of 

age for the actual effectiveness of persuasive strategies (commitment & consistency, liking, 

and scarcity) in changing user behaviour. Thus, investigating how age segmentation can 

influence the effectiveness of the three persuasive strategies can be one of the next steps.  

From the perspective of developmental psychology, very fundamental differences 

between people are related to the differences in their cognitive, intellectual, emotional and 

other development (Zgourides, 2000). That is when people grow older these characteristics 

develop, and people of different ages may, therefore, be sensitive to persuasive strategies to 

different extents. Below, we will present research that shows the change. 

Levinson (1986) separated adulthood into three phase: age 17 to 45 is early adulthood, 

age 45 to 65 is middle adulthood, and above age 65 is late adulthood (Levinson, 1986). In 

early adulthood, age 17 to 33 is considered as “novice phase” (Levinson, 1986). During this 

period, significant life changes lead to much psychosocial development (Zgourides, 2000). 

However, at the beginning of the 21st century, Arnett (2000) proposed a new definition 

“emerging childhood” for the age range between 18 and 25. Arnett argued that this transition 

period is distinctive from adolescence and young adulthood demographically, subjectively, 

and in terms of identity explorations (Arnett, 2000). During this period, people face the most 

opportunity in the area of love, work, and worldviews, and most of these people are still in 

the process of, for example, obtaining education and training; however, most of the people in 

the thirties have already settled stably (Arnett, 2000). Thus, we expect that age has a 

mediating effect on the effectiveness of Cialdini’s persuasive strategies. 

Krosnick and Alwin (1989) found in their study that people who fall in the 18-25 age 

range have higher levels of an attitude change than people who are older, which means that 
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younger people change their mind easier than older people (Krosnick & Alwin, 1989). It can 

be indicated that the attitude and behaviour of younger adults (18-25 years old) are less 

consistent than older adults. Therefore, we predicted that the commitment & consistency 

strategy is less effective for younger adults (18-25 years old) than older adults. 

There are many reasons why people like someone. Cialdini and Goldstein (2002) 

pointed out that whether people like someone depends on the extent to which we believe 

other people like us (Cialdini, & Goldstein, 2002). Cialdini and Goldstein also gave a liking 

example: food servers show their fondness for customers by giving compliments to increase 

their tips. Such persuasive manipulation is used to change the target subject’s attitude to 

achieve a certain behaviour. Therefore, it can be predicted that the liking strategy is less 

effective for younger adults (18-25 years old) than older adults. 

As people age, their knowledge and experience increase as well. High order mental 

constructs are believed to guide consumer decision making (Garbarino & Johnson, 1999). 

High order mental constructs include perceived value, perceived service quality, etc., and 

these evaluations are believed to manage subsequent consumer actions based on their 

knowledge and experience (Garbarino & Johnson, 1999). It can be thus indicated that the 

level of accumulated experience influences consumer behaviour. For instance, younger adults 

have less experience in marketing strategies than older adults, thus scarcity strategy is 

theoretically more effective for younger adults.  

Hence, the argumentations above indicate that a person’s age may have an effect on 

the effectiveness of persuasive strategies. In this study, we choose to test Cialdini’s 

persuasive strategies because there is not that much research studying the effect of age in the 

real-life setting. 

Earlier studies have been exploring this question: does the effectiveness of persuasive 

strategies differ with age. For example, Orji, Mandryk, and Vassileva explored the 
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persuasiveness of Cialdini’s persuasive strategies with respect to age and gender by using the 

Susceptibility to Persuasion Scale (STPS) survey (Kaptein, De Ruyter, Markopoulos, & Aarts, 

2012; Kaptein, Markopoulos, De Ruyter, & Aarts, 2009) developed by Kaptein and 

colleagues (2009). By using self-report, Orji and colleagues found that younger adults (18-25 

years old) and older adults (above 35 years old) responded significantly differently to scarcity 

strategy and commitment and consistency strategy (Orji, Mandryk, & Vassileva, 2015). The 

limitation of Orji’s study is that the study has low external validity. That is, there is no real 

measure of effectiveness because she measured subjective estimates of sensitivity. 

Another study that explored the effect of age on the effectiveness of persuasive 

strategies is the 21-day experiment done by Oliveira et al. (2017). However, in contrast with 

Orji, Mandryk, and Vassileva’s study, Oliveira and colleagues found that younger internet 

users (18-37 years old) were most susceptible to scarcity, while older internet users (62-89 

years old) were most susceptible to reciprocity (Oliveira et al., 2017).  

Therefore, based on the argumentations about individual development and the two 

related studies of Orji and Oliveira, we argue that age may have a mediating effect on the 

effectiveness of persuasive strategies. More specifically, we expect the commitment & 

consistency strategy and the liking strategy to be less effective on younger adults than older 

adults and the scarcity strategy to be more effective to younger adults than older adults. That 

is, we expect younger adults to spend less money and time than older adults in the application 

with the commitment & consistency strategy (as compared to the application with no 

persuasive strategy) and spend more money and time than older adults in the application with 

the scarcity strategy (as compared to the application with no persuasive strategy). Moreover, 

there also seems to exist an important neglect that few studies did research of persuasive 

strategies for the age between the transition period (18-25 years old) and the novice phase of 

early adulthood period (26-33 years old).  
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To our knowledge, the effect of age only has been tested on three of Cialdini’s six 

persuasive strategies in a real-life setting: reciprocity (Sutter & Kocher, 2006), authority 

(Redlich & Goodman, 2003), and consensus (Steinberg & Monahan, 2007). Surprisingly, the 

other three strategies of Cialdini has not yet been examined sufficiently for the transition age 

period.  

Therefore, we proposed to study the following research question:  

What is the effect of age of a person on the effectiveness of using three types of persuasive 

strategies (commitment & consistency, liking, and scarcity; versus not using a persuasive 

strategy) in virtual environments? 

To answer this research question, we designed five virtual shops and employed the 

STPS survey (see Appendix) to investigate the effectiveness of the three persuasive strategies 

and participants’ sensitivity to persuasive strategies. A 2 × 2 mixed ANOVA was conducted 

six times, twice for each strategy, with the age group (younger adults aged between 18 and 25 

years old, older adults aged between 26 and 33 years old) as a between-subject factor, 

persuasive strategy activeness (using the persuasive strategy, not using it) as a within-subject 

factor, and the amount of money and time spent in the shops as dependent variables. Then, 

we analysed the data we gathered from the virtual shops and the survey. Finally, we 

concluded the answer to the research question and discussed the experiment results, and we 

implicated future study direction.   

According to the literature study, we proposed the following hypotheses: 

H1: We expect an interaction between participant age (18-25 years old younger adults versus 

26-33 older adults) and using the commitment & consistency strategy (versus not using it). 

Based on our argumentation above, we expect that older adults spend more in the 

commitment & consistency shop (as compared to what they spend in the control shop), 
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whereas younger adults will not spend more in the commitment & consistency shop (as 

compared to what they spend in the control shop). 

H2: We expect an interaction between participant age (18-25 younger adults versus 26-33 

older adults) and using the liking strategy (versus not using it). Based on our argumentation 

above, we expect that older adults spend more in the liking shop (as compared to what they 

spend in the control shop), whereas younger adults will not spend more in the liking shop (as 

compared to what they spend in the control shop). 

H3: We expect an interaction between participant age (18-25 younger adults versus 26-33 

older adults) and using the scarcity strategy (versus not using it). Based on our 

argumentation above, we expect that older adults will not spend more in the scarcity shop (as 

compared to what they spend in the control shop), whereas younger adults will spend more in 

the scarcity shop (as compared to what they spend in the control shop). 

Method 

Experiment Design 

This study consisted of three times a 2 × 2 (Age Group [18-25 younger adults, 26-33 older 

adults] × Persuasive Strategy Activeness [using, not using]) experimental design, once for 

each persuasive strategy. The dependent variables of this experiment were the amount of 

money and the amount of time that participants spent in each shop.  

Participants 

Participants were recruited via Facebook and JFS database. In total, 62 participants were 

involved in this experiment (36 males and 26 females). Thirty-one participants were aged 

between 18 and 25 years old (M = 22.58, SD = 2.01), and 31 participants were aged between 

26 and 33 years old (M = 28.23, SD = 2.16). All participants came to Enversed VR Centre for 

the experiment. Participants were compensated €5 for their participation. 
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Furthermore, in the experiment, seven participants claimed that they would commit, 

but they did not perform such behaviour when they were shopping. When the seven 

participants entered the commitment shop, they read the information and agreed that they 

would buy two identical items in the commitment shop. However, the seven participants did 

not actually buy two identical items when they did shopping in the shop. Excluding the seven 

participants from the data could be an interesting angle. In this case, 55 participants remained 

in this analysis (younger participants N = 28, older participants N = 27). 

Setting and Stimulus Materials 

The virtual shops were created in Unreal Engine. Each shop covered an area of five meters by 

four meters. There were seven shelves and one checkout machine in each shop. Each shelf 

had three layers, with a width of 35 cm based on a real-life setting. The checkout machine 

was located at the right of each entrance. The layout floor plan of each shop was the same. 

Based on the conventional retailing store layout study of Levy and Weitz (2001), the grid 

layout can provide customers with speed in identifying needed products and walking 

flexibility (Levy & Weitz, 2001). As a kind of shelf that can prompt sales increase, endcap is 

not applied in this study (Sorensen, 2009). Participants’ view of one virtual shop is presented 

in Figure 1. 
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Figure 1. Participants’ view in one of the virtual shops. 

We developed five virtual shops in this study: One tutorial shop, one control shop, 

and three persuasive shops. The tutorial shop was a grocery store. Four retail types were 

chosen as the contents of the control shop and the three persuasive shops: bookstore, 

kitchenware store, stationery store, and “Blokker” store. These four contents were also 

assigned in a random order to the shops controlled by the program. The price range in these 

five shops was identical (M = 2.74, SD = 2.06). 

In the tutorial shop, no persuasive strategy was applied. The purpose of the tutorial 

shop was to make participants learn the basic operations and familiarise with the controls and 

navigations in virtual environments. The basic operations included walking in virtual shops, 

picking up items, adding items to a shopping basket, putting items back to shelves, and 

checking out. 

In the control shop, no persuasive strategy was applied. The shop setting for the 

control shop was the same as the tutorial shop and the three persuasive shops. 
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In the commitment shop, the commitment & consistency strategy was applied. A 

letter of commitment was presented to participants when they entered the shop. The shop 

setting was the same as the tutorial shops. 

In the liking shop, participants were greeted by a friendly shopping assistant when 

they entered the shop. The shop setting was the same as the tutorial shops. 

In the scarcity shop, all the items presented in the shop were separated into half 

normal edition and half limited edition (with a label “only available today”). Other settings 

were the same as the tutorial shop. 

Five female shopping assistants were presented in this study. The system chose them 

randomly. One shopping assistant is presented in Figure 2. The shopping assistant greeted 

participants when participants entered the liking store. After the greeting, the shopping 

assistant behaved neutrally. In other three experiment stores, the shopping assistants always 

behaved neutrally. The shopping assistants’ behaviour was recorded with neuron suit. 
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Figure 2. One of the shopping assistants in the virtual shop. 

Measurements 

In the virtual shops, the amount of money and time participants spent, what items participants 

checked out with, and labels of the paid items in each shop were recorded. Measurement 

started when participants stepped into the shop and ended when participants checked out in 

that shop. Since the goal of this research is to test the effectiveness of each persuasive 

strategy, shopping time and shopping cost were chosen as the dependent variables. However, 

in the commitment shop, the duration between the end of manipulation and the end of 

shopping in the commitment shop was not set to be recorded in the implementation. 

When participants finished shopping in the virtual shops, they were also kindly asked 

to complete a survey. This survey was used to measure their perceived sensitivity to 

persuasive strategies. The survey was excerpted from STPS made by Kaptein, Markopoulos, 

de Ruyter, and Aarts (2009), see Appendix. 

As is indicated by Orji’s study, to determine the validity of the survey instrument, a 

Principal Component Analysis was employed. The Kaiser-Meyer-Olkin (KMO) sampling 

adequacy was found to be 0.60, above the recommended 0.6. The Barlett Test of Sphericity 

was significant at χ
2
(78) = 158.32, p < 0.0001. Thus, the data was suitable to conduct factor 

analysis (Hinton et al., 2004).  

In STPS, each persuasive strategy has several indicators. Indicator reliability of the 

commitment & consistency strategy and the liking strategy was acceptable, while the 

indicator reliability of scarcity was questionable. The Cronbach’s α for the commitment & 

consistency strategy, the liking strategy and the scarcity strategy are 0.65, 0.46 and 0.52 

respectively. According to Orji, Cronbach’s α ≥ 0.4 is acceptable when variables contain two 

or three indicators (Orji, Mandryk, & Vassileva, 2015). The liking strategy only has three 

indicators. Thus, the indicators of the commitment & consistency strategy and the liking 
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strategy were reliable. After removing the second and the fourth indicator of the scarcity 

strategy, the Cronbach’s α of scarcity reached 0.52, which is acceptable for having three 

indicators. 

After establishing the suitability of the data, as is indicated by Orji, the average score 

for each persuasive strategy was computed as participants’ perceived sensitivity to each 

persuasive strategy. Next, a 2 × 3 mixed ANOVA analysis was conducted, with age groups 

(younger adults aged between 18 and 25 years old, older adults aged between 26 and 33 years 

old) as a between-subject factor, strategy type (commitment & consistency, liking, scarcity) 

as a within-subject factor. Then, a correlation test was conducted three times between the age 

group and participants’ perceived sensitivity. Finally, another correlation test was conducted 

six times between participants’ perceived sensitivity and the amount of money or time spent 

in the specific persuasive shop respectively.  

Procedure 

Participants were invited to come to Enversed VR Centre to participate in this experiment, 

and they were picked up by the experimenter at the entrance of Enversed. When participants 

got in, the researcher first informed them about the aim and the process of the experiment. 

Then participants were asked to sign the informed consent form. After participants signed the 

informed consent form, the researcher took participants to the starting point of the experiment, 

and the researcher helped participants put on the VR headset. Finally, the researcher ran the 

program to start the experiment and gave the two controllers to participants. One controller 

acted as the shopping basket, and the other controller acted as a virtual hand. 

In this experiment, participants visited five virtual shops, the tutorial shop, the control 

shop (without any persuasive strategy), the commitment shop (with the commitment & 

consistency strategy), the liking shop (with the liking strategy), and the scarcity shop (with 

the scarcity strategy). They entered the four intervention shops randomly. 
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● In the tutorial shop, participants shopped, check out and entered the next shops. The 

following four intervention shops would then appear in a random order, controlled by 

the program.  

● In the control shop, participants shopped, checked out, and exited this shop. 

● In the commitment shop, participants were first asked to sign a letter (within the 

virtual environment) in which they committed themselves to buy two identical items. 

To activate real commitment, we asked participants to spend a small amount of 

money of their real euro compensation (€0.50) in the shop, and we promised them that 

we were going to donate it together with another 50 cents to charity. This was not 

obligatory, and at the end of the experiment, participants would be debriefed that they 

could still get their complete compensation (€5). However, if participants still insisted 

that they would like to donate the money at the end of the experiment, we provided a 

box for them to donate the money. After this step, participants would be able to do 

shopping, check out, and exit this shop. 

● In the liking shop, participants were greeted by a friendly shopping assistant when 

they entered the shop. Participants shopped, checked out, and exited this shop. 

● In the scarcity shop, participants shopped, checked out, and exited this shop. After 

exited this shop, the VR part of this experiment ended. 

After participants exited the virtual shops, participants were asked to fill in a survey. 

Then, participants were debriefed by the researcher. Finally, participants were thanked for 

their participation and received their €5 compensation.  

Results 

Analysis of variance (ANOVA) (repeated measures, within-between interaction) was used to 

analyse the data in this experiment.  
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The overall results of the commitment & consistency strategy did not support our 

hypothesis (H1). However, the results showed that the commitment & consistency strategy 

did have a persuasive influence on participants, and it did not matter which age group the 

participants belonged to in this experiment. 

To test our first hypothesis, which is about the interaction effect of the age group 

(younger adults aged between 18 and 25, older adults aged between 26 and 33) and 

persuasive strategy activeness (using the commitment & consistency strategy, not using it), 

we conducted twice a 2 × 2 mixed ANOVA with the age group as a between-subject factor, 

persuasive strategy activeness as a within-subject factor, and the amount of money and time 

spent as the dependent variable separately.  

When the amount of money spent was the dependent variable, the assumption of 

homogeneity of variance across between-subject groups was met based on Levene’s test, with 

F(1, 60) ≤ 1.35, and p ≥ .15. Moreover, both two groups had an equal sample size.  

Results provided no support for our hypothesis (H1): The interaction effect of the age 

group and persuasive strategy activeness (the commitment & consistency strategy) was 

statistically non-significant with F(1, 60) = .49, p = .49, and η
2

partial = .008. The amount of 

money spent of each age group in each shop is presented in Table 1. 

Table 1  

Means and Standard Deviations of Money Spent in Euro (€) for the Strategies by Age Group. 

  Control (Not Using Any 

Strategy) 

Commitment & Consistency 

Strategy 

Age group n M SD M SD 

Younger (18-25) 31 11.29 5.26 13.49 4.21 

Older (26-33) 31 12.20 4.26 13.27 4.86 

Note. The maximum amount of money is 20 euro. 
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However, the main effect of strategy was found, with F(1, 60) = 4.14, p = .046, and 

η
2

partial = .065. More specifically, when a participant visited the commitment shop, he or she 

spent more money in the shop (M = €13.38, SD = 4.51) than when a participant visited the 

control shop (M = €11.75, SD = 4.77). 

Moreover, the main effect of age was statistically non-significant with F(1, 60) = .15, 

p = .70, and η
2

partial = .003.  

When the amount of time spent was the dependent variable, the assumption of 

homogeneity of variance across between-subject groups was met based on Levene’s test, with 

F(1, 60) ≤ .20, and p ≥ .66. Moreover, both two groups had an equal sample size.  

Results provided no support for our hypothesis (H1): The interaction effect of the age 

group and the persuasive strategy activeness (the commitment & consistency strategy) was 

statistically non-significant with F(1, 60) = 20.98, p = .87, and η
2

partial = .000. The amount of 

time spent of each age group in each shop is presented in Table 2.  

Table 2  

Means and Standard Deviations of Time Spent in Second (s) for the Strategies by Age Group. 

  Control (Not Using Any 

Strategy) 

Commitment & Consistency 

Strategy 

Age group n M SD M SD 

Younger (18-25) 31 87.00 42.93 134.32 40.79 

Older (26-33) 31 80.81 37.42 129.77 46.21 

 

However, the main effect of strategy was found, with F(1, 60) = 88.29, p < .0001, 

η
2

partial = .60. More specifically, when a participant visited the commitment shop, he or she 

stayed longer in the shop (M = 132.05, SD = 43.29) than when a participant visited the 

control shop (M = 83.90, SD = 40.06). 
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Moreover, the main effect of age was statistically non-significant with F(1, 60) = .33, 

p = .57, and η
2

partial = .005.  

Since seven participants did not pass the manipulation check, we conducted twice a 2 

× 2 mixed ANOVA for the remaining 55 participants.  

When money spent was the dependent variable, the assumption of homogeneity of 

variance across between-subject groups was met based on Levene’s test, with F(1, 53) ≤ .10, 

and p ≥ .75.  

Results provided no support for our hypothesis (H1): The interaction effect of the age 

group and persuasive strategy activeness (the commitment & consistency strategy) was 

statistically non-significant with F(1, 53) = .34, p = .57, and η
2

partial = .006. The amount of 

money spent of each age group in each shop is presented in Table 3. 

Table 3  

Means and Standard Deviations of Money Spent in Euro (€) for the Strategies by Age Group. 

  Control (Not Using Any 

Strategy) 

Commitment & Consistency 

Strategy 

Age group n M SD M SD 

Younger (18-

25) 

28 11.01 5.30 13.68 4.34 

Older (26-33) 27 11.90 4.34 13.57 4.88 

Note. The maximum amount of money is 20 euro. 

However, the main effect of strategy was found, with F (1, 53) = 6.38, p = .015, 

η
2

partial = .11. More specifically, when a participant visited the commitment shop, he or she 

spent more money in the shop (M = €13.63, SD = 4.57) than when a participant visited the 

control shop (M = €11.45, SD = 4.83). 
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Moreover, the main effect of age was statistically non-significant with F(1, 53) = .18, 

p = .68, and η
2

partial = .003. 

When time spent was the dependent variable, the assumption of homogeneity of 

variance across between-subject groups was met based on Levene’s test, with F(1, 53) ≤ .45, 

and p ≥ .51.  

Results provided no support for our hypothesis (H1): The interaction effect of the age 

group and persuasive strategy activeness (the commitment & consistency strategy) was 

statistically non-significant after the manipulation check with F(1, 53) = .13, p = .72, and 

η
2

partial = .002. The amount of time spent of each age group in each shop is presented in Table 

4. 

Table 4  

Means and Standard Deviations of Time Spent in Second (s) for the Strategies by Age Group. 

  Control (Not Using Any 

Strategy) 

Commitment & Consistency 

Strategy 

Age group n M SD M SD 

Younger (18-25) 28 86.93 44.92 134.36 41.88 

Older (26-33) 27 78.81 36.21 130.30 46.84 

 

However, the main effect of strategy was found, with F(1, 53) = 75.46, p < .0001, 

η
2

partial = .59. More specifically, when a participant visited the commitment shop, he or she 

stayed longer in the shop (M = 132.36, SD = 44.01) than when a participant visited the 

control shop (M = 82.95, SD = 40.70). 

Moreover, the main effect of age was statistically non-significant with F(1, 53) = .37, 

p = .55, and η
2

partial = .007.  
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Since the duration between the end of manipulation (signing the commitment letter) 

and the end of shopping in the commitment shop was not recorded, there is no need to 

perform an extra 2 × 2 × 2 mixed ANOVA for further confirmation. 

The overall results of the liking strategy did not support our hypothesis (H2). 

However, the results showed that the liking strategy did have a persuasive influence on 

participants, and it did not matter which age group the participants belonged to in this 

experiment. The results also showed that the effect of the liking strategy was independent of 

whether the assessed variable was the amount of money or time. 

To test our second hypothesis, which is about the interaction effect of the age group 

(younger adults aged between 18 and 25, older adults aged between 26 and 33) and 

persuasive strategy activeness (using the liking strategy, not using it), we conducted twice a 2 

× 2 mixed ANOVA with the age group as a between-subject factor, persuasive strategy 

activeness (the liking strategy) as a within-subject factor, and the amount of money and time 

spent as the dependent variables.  

When money spent was the dependent variable, the assumption of homogeneity of 

variance across between-subject groups was met based on Levene’s test, with F(1, 60) ≤ 1.35, 

and p ≥ .25. Moreover, both two groups had an equal sample size.  

Results provided no support for our hypothesis (H2): The interaction effect of the age 

group and persuasive strategy activeness (the liking strategy) was statistically non-significant 

with F(1, 60) = 1.85, p = .72, and η
2

partial = .002. The amount of money spent of each age 

group in each shop is presented in Table 5. 

Table 5  

Means and Standard Deviations of Money Spent in Euro (€) for the Strategies by Age Group. 

  Control (Not Using Any 

Strategy) 

Liking Strategy 
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Age group n M SD M SD 

Younger (18-25) 31 11.29 5.26 11.19 4.89 

Older (26-33) 31 12.20 4.26 11.60 5.08 

Note. The maximum amount of money is 20 euro. 

The main effect of strategy was not found, with F(1, 60) = .27, p = .61, η
2

partial = .004. 

Moreover, the main effect of age was statistically non-significant with F(1, 60) = .40, p = .53, 

and η
2

partial = .007.  

When the amount of time spent was the dependent variable, the assumption of 

homogeneity of variance across between-subject groups was met based on Levene’s test, with 

F(1, 60) ≤ .95, and p ≥ .33.  

Results provided no support for our hypothesis (H2): The interaction effect of the age 

group and persuasive strategy activeness (the liking strategy) was statistically non-significant 

with F(1, 60) = .26, p = .61, and η
2

partial = .004. The amount of time spent of each age group 

in each shop is presented in Table 6. 

Table 6  

Means and Standard Deviations of Time Spent in Second (s) for the Strategies by Age Group. 

  Control (Not Using Any 

Strategy) 

Liking Strategy 

Age group n M SD M SD 

Younger (18-25) 31 87.00 42.93 97.19 41.40 

Older (26-33) 31 80.81 37.42 86.16 38.21 
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The main effect of strategy was not found, with F(1, 60) = 2.65, p = .11, η
2

partial = .042. 

Moreover, the main effect of age was statistically non-significant with F(1, 60) = .92, p = .34, 

and η
2

partial = .015.  

In Table 5 and Table 6, it was surprising that participants spent more time but less 

money in the persuasive shop regardless of their age. Thus, it would be interesting to see if 

the assessed variable would influence the effect. To test it, we performed another 2 × 2 × 2 

ANOVA analysis, with the age group as a between-subject factor, persuasive strategy 

activeness (the liking strategy) as a within-subject factor, and the dependent variable type (the 

amount of money spent, the amount of time spent) as the dependent variable, because the 

main effect of strategy s and the interaction effect were not found. The assumption of 

homogeneity of variance across between-subject groups was met based on Levene’s test, with 

F(1, 60) ≤ 1.35, and p ≥ .25.  

Result provided no support for our hypothesis (H2) as well, however, the results of 

this analysis showed that the effect of the liking strategy was independent of whether the 

assessed variable was the amount of money or time: The interaction effect of persuasive 

strategy activeness (the liking strategy) and the age group was statistically non-significant 

with F(1, 60) = 1.06, p = .30, and η
2

partial = .017. The three-way interaction effect of 

dependent variable type, age group, and persuasive strategy activeness (the liking strategy) 

was also statistically non-significant with F(1, 60) = .22, p = .64, and η
2

partial = .004. 

Moreover, the main effect of the age group was statistically non-significant with F(1, 60) 

= .76, p = .39, η
2

partial = .013. However, the main effect of strategy was statistically significant 

with F(1, 60) = 287.62, p < .0001, η
2

partial = .83.  

The overall results of the scarcity strategy did not support our hypothesis (H3). 

However, the results showed that the scarcity strategy did have a persuasive influence on 

participants, and it did not matter which age group the participants belonged to in this 
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experiment. The results also showed that the effect of the scarcity strategy was independent 

of whether the assessed variable was the amount of money or time. 

To test our third hypothesis, which is about the interaction effect of the age group 

(younger adults aged between 18 and 25, older adults aged between 26 and 33) and 

persuasive strategy activeness (using the scarcity strategy, not using it), we conducted twice a 

2 × 2 mixed ANOVA with the age group as a between-subject factor, persuasive strategy 

activeness (the scarcity strategy) as a within-subject factor, and the amount of money and 

time spent as the dependent variable.  

When the amount of money spent was the dependent variable, the assumption of 

homogeneity of variance across between-subject groups was met based on Levene’s test, with 

F(1, 60) ≤ 1.35, and p ≥ .25. Moreover, both two groups had an equal sample size.  

Results provided no support for our hypothesis (H3): The interaction effect of the age 

group and persuasive strategy activeness (the scarcity strategy) was statistically non-

significant with F(1, 60) = .31, p = .58, and η
2

partial = .005. The amount of money spent of 

each age group in each shop is presented in Table 7. 

Table 7  

Means and Standard Deviations of Money Spent in Euro (€) for the Strategies by Age Group. 

  Control (Not Using Any 

Strategy) 

Scarcity Strategy 

Age group n M SD M SD 

Younger (18-25) 31 11.29 5.26 11.31 4.61 

Older (26-33) 31 12.20 4.26 11.44 4.71 

Note. The maximum amount of money is 20 euro. 
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The main effect of strategy was not found, with F(1, 60) = .27, p = .60, η
2

partial = .005. 

Moreover, the main effect of the age group was statistically non-significant with F(1, 60) 

= .28, p = .60, and η
2

partial = .005.  

When the amount of time was the dependent variable, the assumption of homogeneity 

of variance across between-subject groups was met based on Levene’s test, with F(1, 60) ≤ 

1.51, and p ≥ .22. Moreover, both two groups had an equal sample size.  

Results provided no support for our hypothesis (H3): The interaction effect of the age 

group and persuasive strategy activeness (the scarcity strategy) was statistically non-

significant with F(1, 60) = .000, p = .99, and η
2

partial = .000. The amount of time spent of each 

age group in each shop is presented in Table 8. 

Table 8  

Means and Standard Deviations of Time Spent in Second (s) for the Strategies by Age Group. 

  Control (Not Using Any 

Strategy) 

Scarcity Strategy 

Age group n M SD M SD 

Younger (18-25) 31 87.00 42.93 93.71 35.16 

Older (26-33) 31 80.81 37.42 87.39 51.34 

 

The main effect of strategy was not found, with F(1, 60) = 2.17, p = .15, η
2

partial = .035. 

Moreover, the main effect of the age group was statistically non-significant with F(1, 60) 

= .42, p = .52, and η
2

partial = .007.  

In Table 7 and Table 8, it was surprising that older participants spent more time but 

less money in the persuasive shop. Thus, it would be interesting to see if the assessed variable 

would influence the effect. To test it, we performed another 2 × 2 × 2 ANOVA analysis, with 

the age group as a between-subject factor, persuasive strategy activeness (the scarcity 
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strategy) as a within-subject factor, and the dependent variable type (amount of money and 

time spent) as the dependent variable. Because the main effect of the scarcity strategy and the 

interaction effect were not found. The assumption of homogeneity of variance across 

between-subject groups was met based on Levene’s test, with F(1, 60) ≤ 1.51, and p ≥ .22.  

Results provided no support for our hypothesis (H3) as well, however, the results of 

this analysis showed that the effect of the scarcity strategy was independent of whether the 

assessed variable was the amount of money or time: The interaction effect of persuasive 

strategy activeness (the scarcity strategy) and the age group was statistically non-significant 

with F(1, 60) = .51, p = .48, and η
2

partial = .008. The three-way interaction effect of dependent 

variable type, age group, and persuasive strategy activeness (using the scarcity strategy, not 

using it) was also statistically non-significant with F(1, 60) = .005, p = .94, and η
2

partial = .000. 

Moreover, the main effect of the age group was statistically non-significant with F(1, 60) 

= .33, p = .57, η
2

partial = .005. However, the main effect of strategy was statistically significant 

with F(1, 60) = 254.12, p < .0001, η
2

partial = .81.  

Exploratory Results 

Moreover, we also investigated the results of the STPS survey as exploratory results. First, 

we performed a 2 × 3 mixed ANOVA analysis, with the age group (younger adults aged 

between 18 and 25 years old, older adults aged between 26 and 33 years old) as a between-

subject factor, strategy type (commitment & consistency, liking, scarcity) as a within-subject 

factor. The overall results of this ANOVA analysis showed that there were significant 

differences between the strategies with respect to their perceived persuasiveness, and it did 

not matter what age the participant was. 

In more detail, the STPS survey results showed a significant main effect of strategy 

type (F(1.58, 95.00) = 16.15, p < .0001, η
2

partial = .21) on each strategy’s (perceived) 

persuasiveness. The results (see Figure 3), suggested that, regardless of participants’ age, 
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participants perceived the commitment & consistency strategy to be more persuasive (M = 

5.72, SD = .72) than the liking strategy (M = 5.30, SD = .79), as indicated by a significant 

contrast F(1, 60) = 12.06, p = .001, η
2

partial = .17; regardless of participants’ age, participants 

perceived the liking strategy to be more persuasive (M = 5.30, SD = .79) than the scarcity 

strategy (M = 4.74, SD = 1.30), as indicated by a significant contrast F(1, 60) = 8.32, p = .005, 

η
2

partial = .12; regardless of participants’ age, participants perceived the commitment & 

consistency strategy to be more persuasive (M = 5.72, SD = .72) than the scarcity strategy (M 

= 4.74, SD = 1.30), as indicated by a significant contrast F(1, 60) = 25.66, p < .0001, η
2

partial 

= .30. The commitment & consistency strategy was perceived by participants to be the most 

persuasive one (M = 5.72, SD = .72), different from the other two strategies as shown by the 

Bonferroni-corrected pairwise comparisons. Liking strategy was significantly less persuasive 

than the commitment & consistency strategy, and scarcity strategy was the least persuasive.  
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Figure 3. A bar graph of the mean of individual persuasive strategies, showing the overall 

effectiveness of persuasion. Error bars represent a 95% confidence interval. 

The results did not show a significant effect of age (younger group (M = 5.23, SD 

= .10) and older group (M = 5.30, SD = .10) on the overall persuasiveness of strategies (F(1, 

60) = .26, p = .61, η
2

partial = .004). This indicated that the two age groups did not perceive the 

persuasive effectiveness of the strategies to be different overall. Furthermore, the results did 

not show significant interaction effect of the age group and persuasive strategies (F(1.71, 

107.73) = .43, p = .63, η
2

partial = .007). 

After that, we conducted three times a correlation test between participants’ perceived 

sensitivity to each strategy and age group. The results of correlation tests indicated that the 

age group was not a predictor of their perceived sensitivity to persuasive strategies. 
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Figure 4. A bar graph of the mean of individual persuasive strategies of different age groups, 

showing the overall effectiveness of persuasion. Error bars represent a 95% confidence 

interval. 

As is presented in Figure 4, for the commitment & consistency strategy, the 

correlation between participants’ perceived sensitivity and age was found to be statistically 

non-significant, r(62) = +.027, p = .42, one-tailed. For the liking strategy, the correlation 

between participants’ perceived sensitivity and age was found to be statistically non-

significant, r(62) = +.044, p = .37, one-tailed. For the scarcity strategy, the correlation 

between participants’ perceived sensitivity and age was found to be statistically non-

significant, r(62) = +.026, p = .42, one-tailed. 

Furthermore, it would be interesting to study if participants’ perceived sensitivity to 

persuasive strategy was correlated with the amount of money and time spent in the persuasive 

shops. Thus, we conducted six times a correlation test between participants’ perceived 

sensitivity and the amount of money or time spent in the specific persuasive shop respectively.  
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The overall results indicated that participants’ perceived sensitivity do not predict 

money or time spent. We found no evidence that participants’ perceived sensitivity correlated 

with the amount of money or time that participants’ spent. 

For the commitment & consistency strategy, a participant’s perceived sensitivity 

showed no correlation with the amount of money that the participant spent in the commitment 

shop (r(62) = -.035, p = .79, two-tailed) and no correlation with the amount of time that the 

participant spent in the commitment shop (r(62) = -.11, p = .40, two-tailed). For the liking 

strategy, a participant’s perceived sensitivity showed no correlation with the amount of 

money that the participant spent in the liking shop (r(62) = +.15, p = .24, two-tailed) and no 

correlation with the amount of time that the participant spent in the liking shop (r(62) = -.05, 

p = .70, two-tailed). For the scarcity strategy, a participant’s perceived sensitivity showed no 

correlation with the amount of money that the participant spent in the scarcity shop (r(62) = -

.008, p = .95, two-tailed) and no correlation with the amount of time that the participant spent 

in the scarcity shop (r(62) = -.09, p = .48, two-tailed). 

 Discussion 

A set of persuasive strategies, which is very often incorporated into advertising and into 

persuasive technology are the six interventions proposed by Cialdini (2001): liking, 

reciprocity, consensus, consistency & commitment, authority, and scarcity. To make 

marketing campaigns that employ these persuasive strategies even more effective, different 

strategies might be used depending on the personal characteristics of people. Therefore, in 

this respect, one such relevant characteristic is a person’s age (Zgourides, 2000). According 

to Krosnick and Alwin (1989), younger adults (18-25 years old) change their attitudes and 

behaviour easier than older adults (Krosnick & Alwin, 1989). Besides, based on the study of 

Garbarino and Johnson (1999), the level of accumulated experience influences consumer 

behaviour (Garbarino & Johnson, 1999). That is, younger adults have less experience in 



 30 

marketing strategies than older adults. Based on these argumentations and developmental 

psychology, we expect a person’s age to have an effect on the effectiveness of persuasive 

strategies. Moreover, few studies have explored the effect of age on the effectiveness of 

Cialdini’s persuasive strategies. To our knowledge, earlier research has not studied the effect 

of age for the actual effectiveness of persuasive strategies (commitment & consistency, liking, 

and scarcity) in changing user behaviour. Therefore, the current study investigated the effect 

of age of a person on the effectiveness of using three types of persuasive strategies 

(commitment & consistency, liking, and scarcity) in virtual environments. 

First of all, based on literature research, we proposed three hypotheses. Then, we 

recruited 62 participants to test the hypotheses, by running an experiment in a VR shopping 

environment and assigning participants surveys. A 2 × 2 mixed ANOVA was conducted six 

times, twice for each strategy, with the age group (younger adults aged between 18 and 25 

years old, older adults aged between 26 and 33 years old) as a between-subject factor, 

persuasive strategy activeness (using the persuasive strategy, not using it) as a within-subject 

factor, and the amount of money and time spent in the virtual shops as dependent variables. 

After collecting the data, we conducted data analysis and made conclusions for our research 

question. 

The results of the experiment did not support any of our hypotheses. We did not find 

any results to prove that there was an interaction effect between a person’s age and using the 

three persuasive strategies. We did not find a significant result to prove that age has an effect 

on the effectiveness of all the three persuasive strategies, which is in line with Orji’s finding. 

In the research of Orji and colleagues, they found the interaction effect of age and persuasive 

strategy, while they did not find the main effect of age (Orji, Mandryk, & Vassileva, 2015). 

According to Cialdini, the commitment & consistency strategy means that people live 

up to what they reported and what they did (Cialdini, 2001). Orji and colleagues found that 
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older adults perceived this strategy to be more responsive than younger adults (Orji, Mandryk, 

& Vassileva, 2015). While in this study, we did not find the effect of age on participants’ 

perceived sensitivity to the commitment & consistency strategy, neither did we find the effect 

of age on participants’ actual consumer behaviour. One possible explanation is that the age 

difference between the two age groups was too small, and both groups were in the similar life 

stage: The average age difference between the two groups was only 5.65 years old. Arnett 

argued that people “face the most opportunity” of life and are in the process of life-changing 

between 18 and 25 years old (Arnett, 2000), however, psychosocial development and life-

changing still appear between 26 and 33 years old, for instance, people establish identity and 

pose commitment for a long-term relationship and having children (Zgourides, 2000). 

Childbirth may interfere with parents’ life events and thus influence people’s pattern of 

thought and action, which can thus bring influence on consumer behaviour (Moschis, 2007). 

However, such influence brought by the commitment to parenthood mainly happens when 

people reach their thirties (Zgourides, 2000). Another possible explanation is that the 

experiment was conducted in a virtual shopping environment, which was not related to 

people’s real monetary benefits, and thus people might not apply their actual consumer 

behaviour. 

The liking strategy means that people are easy to be influenced or persuaded by 

someone they like (Cialdini, 2001). In the finding of Orji and colleagues, the liking strategy is 

equally persuasive to younger adults and adults (Orji, Mandryk, & Vassileva, 2015). We 

found the same results in both participants’ perceived persuasiveness and participants’ actual 

consumer behaviour. One possible explanation is that liking is subjective, and it varies among 

individuals. After the debriefing of the experiment, several participants mentioned that they 

thought that the liking strategy would not work on them because they did not like shopping 
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assistants at all. This may also explain the phenomenon that participants spent less money in 

the liking shop than the control shop regardless of their age. 

The scarcity strategy means that people want to have more when the thing they want 

is in short supply (Cialdini, 2001). Orji and colleagues found that the scarcity strategy was 

significantly more persuasive to younger adults than older adults on the perceived 

persuasiveness (Orji, Mandryk, & Vassileva, 2015). While, in our exploratory results, both 

age groups perceived the scarcity strategy without differences. Moreover, in the virtual shops, 

participants’ actual consumer behaviour did not differ between age groups. One possible 

explanation is that the difference of the age group was not large enough (for 18-25 years old, 

M = 22.58, SD = 2.01, and for 26-33 years old, M = 28.23, SD = 2.16). A statistically 

significant result is more likely to appear if the age difference was larger. 

Our statement above shows that the three persuasive strategies have an effect on 

influencing participants’ consumer behaviour (money and time spent) in the virtual shops, 

independent of a person’s age. 

In the findings of Orji and colleagues, the commitment & consistency strategy is 

significantly the most persuasive strategy to all age groups, the persuasiveness of the liking 

strategy is significantly below the commitment & consistency strategy, and scarcity is among 

the least persuasive strategies (Orji, Mandryk, & Vassileva, 2015). In this respect, our 

exploratory results are in line with Orji’s study.  

In our study, we also found that applying persuasive strategies influences participants’ 

consumer behaviour. The amount of money and time that participants spent in the persuasive 

shops are different from the amount of money and time that participants spent in the control 

shop. This implies that the methodology we used worked in this study. No earlier method is 

available, except the study of Oliveira and colleagues. Oliveira and colleagues designed 
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certain contexts and emailed them to participants (Oliveira et al., 2017). We consulted their 

design and implemented in our study. 

Limitation and Future Research 

As is implied above, future research can conduct a similar study with groups that have a 

larger age difference. The average age difference in this study was only 5.65 years old. A 

significant interaction effect of age and strategy may appear if the age range could be larger, 

as is in Orji’s study. Furthermore, in the study of Orji and colleagues, they found that gender 

has a significant effect on an individual’s sensitivity to persuasive strategy (Orji, Mandryk, & 

Vassileva, 2015). If gender is included as a factor, different results may be found. Apart from 

that, Orji (2016) also found that a collectivist is more likely to be influenced by the 

persuasive strategies than an individualist (Orji, 2016). In this study, 52.42% of the 

participants were from collectivism countries, and 47.58% of the participants were from 

individualism countries. This may influence our results as well. Thus, future research can 

include more factors and investigate our topic in more details. 

Our results further proved that the methodology we used can be applied to motivate 

people in VR shopping environment. Therefore, the three persuasive strategies (commitment 

& consistency, liking, and scarcity) can be implemented with our methodology in the VR 

shopping malls to make more profit. To move one step further, our research also implies that 

customer segmentation or more specifically, personalisation, is meaningful for the application 

of VR technology and persuasive system design. For instance, in the future, retailers can 

personalise the most effective persuasive strategies for different customers in different VR 

shops to provide better consumer experience. Other fields may also benefit from our results, 

for example, a virtual education system. Shopping assistants in virtual shops can be changed 

into virtual teachers, and items can be changed into learning materials, etc. Students may be 

motivated with the help of persuasive strategies in a VR learning environment. 
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Ethics 

Persuasive technology is intentionally designed to change an individual’s attitude and/or 

behaviour (IJsselsteijn, de Kort, Midden, Eggen, van den Hoven, 2006; Fogg, 2003). 

However, persuasive technology may alter an individual’s perception of social norms through 

cognitive processes or create classic conditioning (Ham & Spahn, 2015). An example of VR 

technology in our experiment can be: Some participants messed up the virtual shops or 

walked through the shelves. It is possible that when a user gets used to shopping in VR, and 

he or she does the same actions in real stores, which may cause consequences for real stores 

and the user himself or herself. 

Moreover, according to Reeves and Nass (1996), “the media equation” states that 

people interact with computer systems and humans with similar social behaviour (Reeves & 

Nass, 1996). This indicates that users make a more positive judgement of the computer 

system when the computer system gives users some compliment (Ham & Spahn, 2015). In 

the shopping context, to get more profit, shopping assistants may be designed to have flattery 

behaviour, mislead users, or bring negative effects on markets. 

It is also important that users keep a certain level of autonomy and freedom of choice, 

that is, how nudging the influence is should be designed very carefully: The design should 

have an effect on steering behaviour, but the effect should not be too strong so that it can be 

compatible with the user autonomy, and persuasive technologies must respect user 

autonomy (Ham & Spahn, 2015).  

Therefore, researchers should be careful and apply persuasive technologies properly. 

Final Conclusion 

Although the current study provides no evidence that the effectiveness of persuasive 

strategies can’t be dependent on the participant's age, it does show that persuasive strategies 

can be used effectively for all participants in a VR shopping environment. Our research 
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provides additional insight into the design of commercial VR shops and the application of 

persuasive VR technology. 

With further development, our design can be used for the personalised design of VR 

applications, like virtual shops design, VR marketing campaign design, virtual learning 

system design, etc. With the basis of this study, a customer’s motivation can be more 

persuaded to reach a win-win situation: Customer consumes happily at home, and the retailer 

receives a nice reputation for providing the user-friendly service.  

Thereby, in the future, personalised persuasive strategies might be used to make VR 

shops more effective, and thereby this technology can have larger potential to grow as an 

impressive and huge market. 
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Appendix 

The Susceptibility to Persuasion Scale (STPS) survey (Kaptein, De Ruyter, 

Markopoulos, & Aarts, 2012, 2009) 

Each item applies a 7-point Likert scale: strongly disagree (1) to neutral (4) to strongly agree 

(7). 

Commitment & Consistency 

 Whenever I commit to an appointment I always follow through. 

Wanneer ik een afspraak maak, dan houd ik mij daar altijd aan. 

 I try to do everything I have promised to do. 

Ik probeer alles te doen wat ik beloofd heb te doen. 

 When I make plans I commit to them by writing them down. 

Wanneer ik plannen maak, dan hou ik me eraan door ze op te schrijven. 

 Once I have commited to do something I will surely do it. 

Als ik me sterk maak om iets te doen, dan zal ik het zeker doen. 

 If I miss an appointment, I always make it up. 

Als ik een afspraak mis, dan maak ik dit altijd goed. 

Liking 

 I will do a favor for people that I like. 

Ik zal een gunst doen voor mensen die ik aardig vind. 

 The opinions of friends are more important than the opinions of others. 

De meningen van vrienden zijn belangrijker dan de meningen van anderen. 

 If I am unsure, I will usually side with someone I like. 

Wanneer ik onzeker ben, kies ik meestal de kant van iemand die ik mag. 

  

Scarcity 
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 I believe rare products (scarce) are more valuable than mass products. 

Ik geloof dat schaarse producten waardevoller zijn dan massa producten. 

 When my favourite shop is about to close, I would visit it since it is my last chance. 

Als mijn favoriete winkel gaat sluiten, dan ga ik erheen omdat het mijn laatste kans is. 

 I would feel good if I was the last person to be able to buy something. 

Ik zou me goed voelen als ik de laatste persoon zou zijn die iets kon kopen. 

 When my favourite shampoo is almost out of stock I buy two bottles. 

Als mijn favoriete shampoo bijna niet meer op voorraad is, koop ik twee flessen,  

 Products that are hard to get represent a special value. 

Producten die moeilijk te krijgen zijn vertegenwoordigen een speciale waarde. 


