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ABSTRACT 

Purpose: This master thesis has three main objectives. The first aim is to 

investigate the influence of scarcity appeals on consumer purchase behaviors. The 

second aim is to investigate the moderator effect of goal frames (gain goal, 

hedonic goal and normative goal) on the relationship between scarcity appeals and 

consumer purchase intention. The third objective is to explore the mediating effect 

of consumer perceived competition on the link between the scarcity appeals and 

consumer purchase intention.  

Scope: This research is based on a field experiment with a sample of 13,780 users 

in collaboration with the company Norwayshop, and two survey based 

experiments with a sample of 220 respondents. 

Findings: The results reveal important findings that will contribute to the 

marketing literature. This research shows that demand-based scarcity has both a 

direct effect on consumer purchase intention and an indirect effect through 

perceived consumer competition on purchase intention. On the other hand, 

although supply-based scarcity shows an insignificant direct effect on purchase 

intention, it shows a significant indirect effect on purchase intention through 

perceived consumer competition.  

At the same time, the study provides evidence that there exists an interaction 

effect between goal frame messages and scarcity appeals on purchase intention. 

There are some particular combinations between scarcity appeals and goal frames 

which generate a higher consumer purchase intention than others. The findings 

conclude the following combinations to be the best to achieve higher purchase 

intention: (1) demand-based scarcity message with a gain goal message; (2) 

demand-based scarcity message with a normative goal message; (3) supply-based 

scarcity message with a hedonic goal message.  

Last, the findings show an insignificant interaction effect between demand-based 

scarcity and supply-based scarcity on perceived consumer competition. However,  

the results still show that combining demand-based scarcity and supply-based 

scarcity generates higher purchase intention compared with other scarcity 

conditions.  
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Contribution: This research, unlike prior studies, examines the effect of different 

types of scarcity appeals separately as well as the interaction effect between them. 

In addition, the study uncovered the role of goal frames and perceived consumer 

competition in the relationship between scarcity appeals and customer purchase 

behaviors. It is also the first time in the scarcity field to test the effect of scarcity 

appeals in a field setting by collaborating with an e-commerce company.  

 

  

09748920921816GRA 19502



3 

1. INTRODUCTION 

Nowadays, consumers are exposed to an increasing number of products and 

offers. This trend bears numerous challenges for marketers in making their 

product stand out in direct competition with other products in the category. Hence, 

a crucial question now is how marketers can make their products appear more 

attractive in customers’ mind, to draw more attention and generate a positive 

purchase behavior. A possible solution for this issue is to use a psychological 

effect, obeying the rule that “opportunities seems to be more valuable to us when 

their availability is limited” (Cialdini 1984). Scarcity has become an important 

marketing instrument in order to make customers perceive offers more favorable. 

Scarcity appeals are among the most widely-used marketing strategies in 

advertising and promotion in mass media channels, which account for one fifth 

(20.3%) of the retail advertisements in newspapers (Howard et al. 2007). 

Furthermore, Fritchie and Johnson (2003) found that the priority order of 

preference for persuasion messages used in TV advertising is social proof 

(35.5%), followed by scarcity (28.4%), authority (18.4%), commitment and 

consistency (9.1%), liking (6.1%) and reciprocation (2%).  

Scarcity has been shown to have a positive effect on customers’ perception in 

rating product’s quality (Worchel, Lee and Adewole 1975). Worchel et al. (1975) 

found in their study that compared with the abundant condition, participants rate 

the cookies much better in the scarcity condition. In other words, the scarcity 

condition makes participants perceive cookies more valuable and attractive. This 

finding is promising for marketers, because they can use scarcity effects to 

increase customers’ purchase intention, since an offer’s value increase under the 

scarcity condition. This effect leads us to the first research question: 

Research question 1: Do scarcity messages influence customers’ purchase 

behavior? 

Over the past few years, ecommerce has been blooming rapidly, which opens a 

new way for marketers to communicate scarcity messages to customers. With e-

commerce, marketers can use the scarcity technique in a diversity of ways. It is 

very popular in e-commerce to use more than one message of scarcity 

concurrently. For example, customers can see scarcity messages from demand 

side, for example, “high demand”, “booked 67 times today” and from supply side, 

for example, “only 5 rooms available” in one offer in some booking sites. Our 
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paper aims to clarify whether different scarcity messages can interact with each 

other to create a bigger positive effect on customers’ purchase behavior in order to 

justify the marketers’ tactic.  There does not seem to be any evidence on previous 

scarcity research that investigates the joint effect of different scarcity types on 

purchase intention, which leads to our second research question:   

Research question 2: Do the effects of scarcity messages from demand side and 

supply side interact with each other when being included simultaneously? 

Next, if there is an interaction effect between different types of scarcity messages, 

then we aim to find what generates this effect. To what we know, scarcity 

messages from both demand and supply side will bring us the information about 

competition among buyers. Competition occurs when high demand meets 

relatively limited supply. Hence, competition among buyers plays an important 

role in explaining the effect of scarcity messages on purchase behavior. 

Furthermore, Kim (2006) suggested that customer motivation and goal orientation 

determine the responses to scarcity appeals as a persuasion attempt (Cialdini 

1984). In other words, responses to scarcity messages are distinct in 

correspondence with different types of customer motivation. We argue that in 

order to achieve the best positive effect of scarcity messages on purchase 

behavior, we have to find the right type of customer motivation for each type of 

scarcity messages.  From those above arguments, we suggest the third research 

question: 

Research question 3: Is the relationship between scarcity messages and purchase 

behavior affected by customer motivation and mediated by perceived consumer 

competition among buyers? 

The next chapters will provide the literature review, theoretical framework, 

methodology, results and discussion. First, the literature review will illustrate 

important gaps in the current literature regarding scarcity effects. Second, the 

theoretical framework present six hypotheses based on supporting theories as well 

as previous findings. The methodology chapter presents the stimuli, data 

collection, measurement and detailed procedure. The results section will provide 

the findings and will show which hypotheses are supported. Lastly, the discussion 

part will provide the theoretical and managerial implications based on the findings 

and discuss limitations and further research.  
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2. LITERATURE REVIEW 

The scarcity effect is a powerful social-influenced phenomenon, used by 

marketers as a mean to increase the subjective desirability of products (Cialdini 

1993; Jung and Kellaris 2004). Thus, scarcity is a popular concept in consumer 

behavior research. Although a great deal of research on scarcity effect has been 

done, they still showed some limitations and important literature gaps.  

2.1 Scarcity 

To the best of our knowledge, no official definition for scarcity is given by 

academic institutes such as the American Marketing Association (AMA). The 

literature provides different definitions of scarcity that we summarize in Table 1. 

Table 1: Scarcity definition summary 

Author (Year) Term Definition 

Cialdini (1984) Limited-

number 

scarcity tactic 

“When the customer is informed that a 

certain product is in short supply that 

cannot be guaranteed to last for long” 

Cialdini (1984) Deadline 

scarcity tactic 

“In which some official time limit is placed 

on the customer`s opportunity to get what 

the compliance professional is offering" 

Gierl, Plantsch, 

and Schweidler 

(2008) 

Quantity 

scarcity 

Possible consequence of changes in 

demand or supply 

Stevenson 

(2010) 

“Oxford 

English 

Dictionary” 

Scarcity “The state of being scarce or in short 

supply; shortage” 

For the purpose of this study, we use the definition from Oruc (2015). Hence, 

“scarcity is a condition or message that communicates a certain or potential 

unavailability of a product in the future along with the availability of a product in 

the present, all of which are directed at all possible recipients of a product”. This 
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definition clarifies all the restrictions of scarcity in the marketing field. Product 

scarcity is a potential unavailability of the offer in the future, not in the present. 

The message or condition concerning product scarcity is not only limited to a 

group of customers but to all possible recipients. Thus, our chosen definition 

separates scarcity messages from messages for one specific group of customers 

such as loyalty programs for VIP customers. Moreover, the scarcity message is 

not limited to its cause by time, supplier’s tactic or high demand; it can be a result 

of all these causes. 

2.2 Supply-based scarcity vs demand-based scarcity 

Researchers have categorized scarcity into different types with significant 

variations in name and definition. The scarcity classification is summarized in 

Table 2. 

Taking all definitions into consideration, the categorization of scarcity messages is 

based on the reason and cause of that scarcity. Because scarcity is a circumstance 

controlled by demand and supply conditions, it can arise from both the demand 

and the supply side. In general, scarcity can be divided into two big categories: 

Limited-time scarcity and limited-quantity scarcity.  

Limited-quantity scarcity can be divided into supply-side scarcity and demand-

side scarcity. However, time-limited scarcity which is defined as the offer is made 

available for a predefined period (Cialdini 2009) is actually a scarcity tactic 

employed by marketers and vendors.  

Because of this, we classify time-limited scarcity into supply-side scarcity and we 

focus our research on two types of scarcity messages: supply-side scarcity and 

demand-side scarcity. Specifically, supply-side scarcity arises from supply chain 

management. For example, supply-side scarcity can arise from shortage of raw 

materials, limited production capacity or corporate strategy (Van Herpen et al. 

2005). Marketers have a partial or full control of supply-side scarcity. On the 

other side, demand-side scarcity arises from high demand and is controlled by 

consumers. For example, demand-side scarcity can arise from high sales volume 

and speculative buying, etc. (Van Herpen et al. 2005).  

For the purpose of this study, we use the term “demand-based scarcity” which 

can be defined as the scarcity arising from demand side due to the number of 
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people who are interested in acquiring or already purchased a specific product 

(Gupta 2013; Gierl et al. 2008; Ku et al. 2012; Van Herpen et al. 2005). Demand-

based scarcity messages can be in form of, for example, number of people 

watching the product or number of people who bought the product today. Hereby, 

we use the term “supply-based scarcity” which is defined as scarcity that arises 

from suppliers’ decision through the communication to potential customers of 

limited number of units of product (Cialdini 2008; Gupta 2013; Gierl et al. 2008; 

Ku et al. 2012; Van Herpen et al. 2005). It can be, for example, “Only 5 units 

available at this price”. 

Our study will focus on quantity scarcity, that includes both demand-based 

scarcity and supply-based scarcity. From these two types of scarcity, we argue 

that there are three main ways of scarcity communication which can be employed 

by marketers. They can be pure demand-based scarcity (E.g., “Almost out of stock 

due to 100 purchases made today”), pure supply-based scarcity (E.g., “Only 50 

units available at that special price) or supply/demand-based scarcity together 

(E.g., “Only 50 units left at this price and 100 purchases made today”).  

The literature has shown the positive effect of both demand-based and supply-

based scarcity messages on purchase behavior. More specifically, the two types of 

scarcity messages show a positive effect on purchase intention (Ku et al. 2012), 

impulse buying (Gupta 2013; Kim 2014; Li 1995) and product attitude (Gierl et 

al. 2010). However, to our knowledge, no research has investigated the interaction 

effect of demand-based and supply-based scarcity on customers’ purchase 

behavior. Hence, we aim to contribute to the literature by looking at the 

interaction effect of these two different scarcity messages on purchase intention.  
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Table 2: Classification of scarcity message 

Author Scarcity 

Limited-time scarcity Limited-quantity scarcity 

Supply Scarcity Demand Scarcity 

Cialdini (2009) The offer is made available for a 

predefined period, after which the 

offer becomes unavailable. 

Retailer deliberately controls the 

supply of a predefined quantity of the 

product in the marketplace. 

 

Gierl et al. 

(2009) 

Scarcity due to supply which 

arises when suppliers restrict the 

offer or availability of products to 

a certain period of time. 

Controlled by the suppliers who limit 

the number of available units to 

customers. 

Supply fails to meet the market 

demand. 

Ku et al. (2012)  Results from a limitation on the 

available units caused by the vendor. 

Results from consumer demand 

outstripping supply. 

Gupta (2013)  Intentionally created by the retailer 

by inducing both limited time and 

limited quantity scarcity. 

Arises when the retailer does not 

limit the supply of the product but 

the scarcity arises due to factors 

like high demand for the product 

thus leading to stock depletion. 
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2.3 Customer’s motivation  

Empirical studies show that there can be a combination of material, emotional and 

normative goals that play in compliance and noncompliance behaviors (e.g., 

Fisman and Miguel 2007; Parker 2006, 1999; Tyler 2006; May 2005; Wenzel 

2005, 2004; Haines and Gurney 2003; Gezelius 2002; Simpson 2002; Hutter 

2001; Alm, Sanchez and De Juan 1995). 

The literature offers substantial evidence for the moderator effect of customer 

motivation in the relationship between scarcity and purchase intention. Higgins 

(2002) made the intuitively reasonable assertion that consumers make decisions 

consistent with their goals. Ku et al. (2012) used consumer motivation which 

focused on two goals that regulate the evaluation process; “promotion” and 

“prevention” in order to illustrate the effect of consumer motivation on the 

relationship between demand-based versus supply-based scarcity and purchase 

intention. They found that prevention focus increased the effectiveness of demand 

scarcity messages, while promotion focus increased the effectiveness of supply 

scarcity messages. However, customer’s goal knowledge evolved with support 

from many recent empirical studies showing that there can be a combination of 

material, emotional and normative goals at play in compliance and noncompliance 

behaviors (Fisman and Miguel 2007; Parker 2006, 1999; Tyler 2006; May 2005; 

Wenzel 2005, 2004; Haines and Gurney 2003; Gezelius 2002; Simpson 2002; 

Hutter 2001). Thus, a proper understanding of the complex of customers’ goals 

and its impact on the effectiveness of demand-based and supply-based scarcity 

remains nascent.  

Siegwart Lindenberg and Linda Steg (2007) proposed new developments in goal-

dependent framing and multiple goal frames. They focus on three main goals, 

including gain goal dealing with personal resources, hedonic goal dealing with 

current joy and normative goal dealing with social approval issues, which are 

consistent with the above mentioned empirical findings. To our knowledge, no 

research has investigated the moderating effect of customer goal frames between 

scarcity messages and purchase intention.  
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2.4 Perceived consumer competition 

While competition among sellers has been studied for years, the phenomenon of 

consumer competition is relatively unexplored in the literature (Aggarwal et al. 

2011). Consumer competition can be observed in many different contexts: 

auctions, in-store hoarding behavior, big sales events like Black Friday by 

Amazon.com and Singles’ Day by Alibaba.com, and so forth. Consumer 

competition has been considered an important explaining factor for consumer 

purchase intention. When people have to invest their effort to win something, they 

earn significant psychological rewards (Aggarwal et al. 2011). Cialdini (2008) 

found that not only do people want an item more when it is scarce but they want it 

the most when they are competing for it. As a result, the more the customers 

perceive competition, the more they are likely to purchase the product and 

generate income for the manufacturers. 

Gupta (2013) considered competitiveness a fixed internal factor and a personal 

trait and found that competitiveness moderates the relationship between scarcity 

messages and urgency to buy, in-store hoarding and in-store hiding. However, 

Aggarwal et al. (2011) considered competitiveness an external factor driven by 

environmental situations which is, for example, time scarcity message and supply 

scarcity message. Aggarwal et al. (2011) showed that consumer competition is a 

significant mediator in the relationship between scarcity messages and 

participants’ purchase intentions. From these different findings, we found that the 

role of consumer competition in the link between scarcity appeals and consumer 

behaviors is uncovered fully. Furthermore, no research looked into the effect of 

consumer competition on supply-based and demand-based scarcity messages 

separately. Our paper aims to illustrate the mechanism between supply-based as 

well as demand-based scarcity appeals and purchase intention in the presence of 

consumer competition. 
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3. THEORETICAL FRAMEWORK 

We propose the conceptual framework of scarcity effect on purchase intention in 

Figure 1 as follows. 

Figure 1: Scarcity effect conceptual framework 

 

 

3.1 Direct effect of scarcity appeals on consumer purchase behaviors 

Consumer purchase behavior, for example purchase intention, willingness-to-pay 

or loyalty is a well-known dependent variable in scarcity effect research. Purchase 

intention can be explained as the willingness of a customer to buy products or 

services. A positive effect of scarcity appeals on purchase intention has been 

found in many research and supported by both theory and empirical evidence (Ku 

et al. 2012, Eisend 2008, Jung and Kellaris 2004, Aggarwal et al. 2011).  

Reactance theory is one of the most important and well-known theories to justify 

the scarcity effect. The theory asserted that when an individual perceived a loss of 

freedom, he/she experienced a psychological reaction that directs the person to 

safeguard his/her behavioral freedom (Brehm 1966; Clee and Wicklund 1980; 

Wicklund 1974). On the other hand, when an individual’s freedom is threatened 

or eliminated, the individual will react by striving to gain their freedom back. In a 

scarcity condition, when a product is scarce, for example by limited supply, 
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people consider it as a signal of potential loss of freedom since this product is no 

longer fully accessible and they cannot get this product freely at any time they 

want in the future. As a result, people tend to acquire the product now to 

safeguard their freedom and have the opportunity to use it in the future.  

Based on those arguments, we suggest that scarcity messages have positive effects 

on customer purchase intention. Additionally, providing reasons for scarcity may 

yield higher effects than just only a scarcity message, because customers receive 

more information when buying. First, demand-based scarcity provides customers 

with an evidence of high demand. Consumers interpret high demand as evidence 

of the product’s quality (Worchel et al. 1975; Van Herpen et al. 2009). 

Furthermore, the “bandwagon effect” (Leibenstein 1950) also suggests that the 

demand for a commodity will increase when others are consuming or trying to get 

the same commodity. In other words, when a commodity is in high demand, 

consumers have higher intentions to buy it. Thus, we suggest the first hypothesis: 

H1a: Demand-based scarcity has a positive effect on purchase behavior. 

Second, supply-based scarcity refers to “uniqueness” (Snyder 1992) which 

strengthens the threat of freedom as mentioned in reactance theory. In addition, 

the “snob effect” (Leibenstein 1950) proposes that the demand for a commodity 

decreases due to the fact that others are acquiring the same commodity. It means 

that when a commodity is unique and limited to the market, consumers have 

higher intentions to buy it. Thus, we propose the following hypothesis: 

H1b: Supply-based scarcity has positive effects on purchase behavior. 

3.2 Moderating role of consumers’ goals 

The literature has shown that attitude towards a product is more favorable when 

the product’s benefits match an individual goal (Aaker and Lee, 2001; Cesario, 

Grant and Higgins 2004; Chernev 2004). Higgins (2005) found that when there is 

a "fit", people engage more intensively in what they are doing and “feel right” 

about it. Furthermore, Higgins (2005) argued that people experience a regulatory 

fit when the manner of their engagement in an activity sustains their goal 

orientation or interests regarding that activity.  Thus, we intend to explore the fit 

between consumer goal orientations and product scarcity appeals in this study.  

Goal Frame Theory (Siegwart, Lindenberg and Steg 2007) suggests that goals 

govern or “frame” what people attend to, which knowledge and attitudes become 
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cognitively more accessible, how people evaluate various aspects of the situation, 

and what alternatives are being considered. This means that the goals frame will 

decide which cognitive information is accessible and how appeals from different 

types of scarcity messages are perceived. When the cognitive information and the 

appeals from scarcity messages match, the persuasion effect will be higher. We 

argue that when individual’s goals “fits” with the scarcity messages they received, 

individuals will have a more favorable attitude towards the messages and higher 

purchase intention.  

As mentioned above, different types of scarcity appeals convey with different 

persuasion messages to customers. However, each goal frame governs a particular 

goal to customers. Thus, we suggest that the level of “fit” between each type of 

scarcity appeals and each of the goal frames are significantly different, which 

leads to a possible moderating effect of the goal frame in the relationship between 

scarcity appeals and consumer purchase behaviors. 

The gain goal is linked to thrift and safety sub-goals which relates to consumer 

economic motivations such as discounts, incentive and to safety or stability that 

leads customers to the least risky option (Barbopoulos and Johansson 2016). 

Thus, when the gain goal is triggered, cues regarding good deals and safe choices 

are the most accessible information. In addition, the message of demand-based 

scarcity is interpreted as evidence of the quality of the product in question 

(Worchel et al. 1975; Van Herpen et al. 2009). The consumers can assume that a 

product, which become scarce through a high demand, will be a good product, 

because the probability that such a huge number of buyers would buy a bad 

product should be rather small (Gierl et al. 2008). Hence, cognitive cues from gain 

goal and messages from demand-based scarcity seem to fit each other, which 

yields higher purchase intention potentially as the result. 

Whereas, hedonic goal links to instant gratification sub-dimension (Barbopoulos 

and Johansson 2016) which relates to cues of “striving for satisfaction and 

comfort”. It emphasizes on changes in pleasure, mood as well as energy levels and 

less on price consciousness and economic utility (Lindenberg and Steg 2007). 

Thus, the demand-based scarcity message which is interpreted as an evidence of 

great economical deal and good quality product do not fit the hedonic goal 

message. From these arguments, we propose the following hypothesis:  
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Hypothesis H2:  Demand-based scarcity appeals will elicit higher purchase 

intentions when framed in support of a gain goal than when framed in support of 

a hedonic goal. 

On the other hand, the message of supply-based scarcity implies exclusivity. 

Furthermore, consumers value the possession of exclusive products as a means to 

emphasize their own “uniqueness” (Snyder 1992) and attain social status (Lynn 

1992) which associates with advancement and pleasures. The match between 

hedonic goal and supply-based scarcity messages can be explained by the snob 

effect which refers to the "extent to which the demand for a consumer`s good is 

decreased owning to the fact that others are also consuming the same commodity" 

(Leibenstein 1950). As people with hedonic goal are looking for something 

advanced in terms with pleasures and moods, they are not willing to buy 

something consumed by others; they need something more exclusive and unique. 

Supply-based scarcity messages then attract their attention. Whereas, exclusivity 

and uniqueness cues from supply-based scarcity do not show a good fit with 

economic motivations from gain goal or social norms from normative goal. 

Hence, we propose the third hypothesis: 

Hypothesis H3: Supply-based scarcity appeals will elicit higher purchase 

intentions when framed in support of a hedonic goal than when framed in support 

of a gain goal or normative goal.  

Normative goal explained by the moral and social norms (Barbopoulos and 

Johansson 2016) associates with a heightened sensitivity how one ought to act, 

according to personal norms, the opinions of others and the society as a whole 

(Lindenberg and Steg 2007). The cognitive cues regarding common opinions in 

the society fit the messages of high demand and demand outstripping supply 

derived from demand-based scarcity messages. In addition, bandwagon effect 

helps to explain this phenomenon. Bandwagon effect refers to "extent to which 

the demand for a commodity is increased due to the fact that others are also 

consuming the same commodity" (Leibenstein 1950). Thus, compared with poor 

fit between hedonic goal and demand-based scarcity, normative goal and demand-

based scarcity show a good fit in cognitive cues which yield a higher purchase 

intention as the result. 
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Hypothesis H4: Demand-based scarcity appeals will elicit higher purchase 

intentions when framed in support of a normative goal than when framed in 

support of a hedonic goal. 

3.3 Mediating role of consumer competition 

Researchers agree that scarcity implies consumer competition, and successfully 

obtaining something scarce means that one has won the competition (Knowles 

and Linn 2004). Furthermore, Nichols (2012) proposes the term “consumer 

competitive arousal” as "Feelings and thoughts regarding the competitive nature 

of a purchase situation, and the belief that one would need to compete with other 

buyers to achieve a goal in a particular buying situation". In their research, 

scarcity is fundamental to the concept of competition, which plays a big role in 

measuring consumer competitive arousal.  

Schindler (1998) illustrates that the joy-of-winning is the explanation for a 

noneconomic component of a transaction total value. Perceiving oneself as 

responsible for a gain of a promotion leads to the pride-like satisfaction of having 

won in an implied game against the seller and also against other consumers. 

Specifically, Schindler (1998) provides evidence for a noneconomic component to 

the effective consequences of a price promotion. He found that besides the 

economic component of money saving, noneconomic component is derived from 

consumer’s perception of responsibility to gain the promotion, which leads to an 

increase in the likelihood of behavioral consequences such as repurchase and 

word-of-mouth communication. Overall, perceiving oneself as a winner in a 

consumer competition will lead to the pride-like satisfaction which then leads to 

noneconomic component of a promotion. We argue that perceived an implied 

competition among consumers will generate a noneconomic value to a 

promotional deal when an individual can gain the deal. In the other word, 

consumer competition will increase the attractiveness of the deal and then increase 

individual’s purchase intention.  

Thus, scarcity will signify consumer competition and then consumer competition 

increases customer purchase intention of a promotional offer by adding a 

noneconomic value to the offer. 

Hypothesis H5a: Perceived consumer competition mediates the relationship 

between supply-based scarcity and purchase intention.  
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Hypothesis H5b: Perceived consumer competition mediates the relationship 

between demand-based scarcity and purchase intention. 

We intend to explore the possible interaction effect of demand-based scarcity and 

supply-based scarcity on perceived consumer competition. We argue that 

perceived consumer competition arises from the relationship between both 

demand and supply side of one transaction. In addition, each type of scarcity 

appeals provides clues for only one out of demand and supply sides. If customers 

receive only one scarcity appeal, for example limited supply, they have only one 

evidence for the perception of competition among consumers. However, if two 

conditions are presented simultaneously, customers will have a sharp perception 

about the competition. We propose the last hypothesis: 

H6: There is a positive interaction effect between demand-based scarcity and 

supply-based scarcity on perceived competition among buyers.  
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4. METHODOLOGY 

In this section we will describe the methodology used in each of our experiments. 

This description will show an in-depth overview of the data collection process as 

well as the data analysis, which led us to our findings. 

4.1 Research Design 

For this project, we performed three independent experiments. In the first 

experiment, we conducted a field experiment to test how scarcity appeals 

influence consumer purchase behaviors in a real online promotional campaign in 

collaboration with the Norwayshop. The second and third experiments were 

survey-based experiments in which we tested the moderating effect of consumer 

motivation and the mediating effect of the perceived consumer competition 

respectively on the relationship between scarcity appeals and purchase intention. 

Study 1 

Our first study aims to test the effect of scarcity appeals (demand-based scarcity, 

supply-based scarcity) on the consumer's click-through rate in order to test our 

first hypothesis: 

H1a: Demand-based scarcity has positive effect on purchase behavior. 

H1b: Supply-based scarcity has positive effect on purchase behavior. 

Using the database of the online retailer “Norwayshop.com” which is an e-

commerce trader dedicated to selling Norwegian sweaters all over the world, we 

conducted an email campaign to their 13,870 subscribed users.  

During the past four years, Norwayshop has invested heavily on e-commerce and 

online marketing campaigns, which makes it an attractive subject to collaborate to 

conduct our study. The Norwayshop subscribers receive constant promotions 

offered by the company during the year, on average, one promotion each month. 

Thus, our email campaign is conducted in the same manner and layout as previous 

emails in order to avoid any unnecessary suspicion from unfamiliarity with 

different designs or time frame. 

For the purpose of this experiment, the subscribers were first randomly assigned 

into 4 different groups. Each group received one promotional email associated 

with 4 different scarcity conditions as followed:  
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Group 1 (3,467 subscribers): No scarcity message 

Group 2 (3,468 subscribers): Demand-based scarcity message 

Group 3 (3,467 subscribers): Supply-based scarcity message 

Group 4 (3,468 subscribers): Demand-Supply-based scarcity 

Campaign design  

We launched a promotional email campaign, offering a 50% discount on one of 

the best-selling sweaters of the company. The e-mail was designed with the basic 

standards used by the company on their past mailing campaigns. 

The email subject is the same for all 4 groups, namely “Special promotion!”. We 

decided to use both female and male models in each email in order to reduce 

confound effects due to customers’ gender. Product description are the same for 

all emails. Except for scarcity messages, all these elements remained constant in 

the four groups. The email format and design are shown in Figure 2. 

Figure 2: Email design experiment 1 

 

Group 1 is considered as control group which did not receive any scarcity 

message. Group 2 received demand-based scarcity messages: “Bought 19 times 

today!- 51 people watched in the last 12 hours!”. Group 3 received supply-based 

scarcity message “Only 50 sweaters available at this price!” while Group 4 

received both demand-based and supply-based scarcity messages “Only 50 

sweaters available at this price! - Bought 19 times today! - 51 people watched in 

the last 12 hours! - Running out of stock quickly!”. These scarcity messages have 
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been adjusted based on the advice of the Norwayshop experts who have 

experiences in the clothing retail industry. 

All the emails were sent out at the same time and the results were collected within 

a period of 2 weeks by Mailchimp. Once the campaigns were finished, we 

measured the click-through rate of each group. The click-through rate is 

calculated by the number of recipients clicking the link inside the email divided 

by the number of recipients who opened the email.  

Pretest for Study 2 and 3 

Before starting the survey-based experiments, we performed a pretest in order to 

define the effectiveness of the scarcity appeals. The pretest questionnaire was sent 

out to 54 participants with only one question. The question was: 

“Imagine you go into the biggest store in town to look for a laptop. You see one 

laptop on display. You read a message next to the Laptop. The message is the 

following:” 

Participants were exposed to 3 scarcity messages, including the demand-based 

scarcity message, the supply-based scarcity message and the abundant-condition 

message in random order. 

1. "Only 2 units available due to limited supply" which is the supply-based 

scarcity message. 

2. "Only 2 units left due to high demand. 11 purchases made today" which is the 

demand-based scarcity message. 

3. - "Plenty of this laptop in stock" which is the abundant-condition message. 

After each message, the participants answered the question “How available do 

you think this laptop is?” on a seven point scale adapted from Eisend (2008) from 

1=rather inadequate to 7=rather adequate.  

The results showed that availability score of demand-based scarcity messages 

(M= 3.19) and supply-based scarcity message (M=2.75) are both smaller than the 

mean of the availability scale, which means that both demand-based scarcity 

message and supply-based scarcity message both signify scarcity condition. 
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Table 3: Compared means paired sample t-test 

  Mean difference Sig. (2-tailed) 

Pair 1 
Supply – 

Abundant 
-3.58 0.00 

Pair 2 
Demand- 

Abundant 
-3.14 0.00 

Pair 3 Demand-Supply 0.44 0.094 

 

As can be shown from Compare means paired-sample t-test in Table 3, we can see 

that supply-based and demand-based scarcity messages generate significantly 

lower availability scores compared to the abundant-condition messages while 

availability scores are insignificantly different between the supply-based and the 

demand-based scarcity messages. 

From those results, we are confident to use these scarcity messages and abundant-

condition messages in our survey, which ensure that scarcity level between 

supply-based and demand-based scarcity is the same and scarcity messages will 

signify scarcity condition. 

Study 2 

In order to test the Hypothesis H2, H3, H4 regarding the moderating effect of goal 

frame on the relationship between scarcity messages and purchase intention, we 

designed a 2x3 ANOVA (Scarcity appeals (supply-based vs demand-based 

scarcity) x Goal frames (Gain vs Hedonic vs Normative)) with 6 hypothetical 

stimuli. The scenario described a buying situation where the consumer was 

interested in buying a new laptop. The first message showed to the participants 

was:  

“Imagine you go into the biggest store in town to look for a laptop. You see one 

laptop on display with a brief product information as shown in the below image. “ 

In the image, a laptop was exhibited next to a message that triggered one of the 

three the goals.  

The messages used to trigger the consumer goal frames were as follows: 
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Gain goal “This laptop with longer guarantee period and energy-saving mode 

will be an economical option. It ensures high performance and stability over a 

long time.” 

Hedonic goal: “This laptop is a special edition which focuses on enhancing 

entertaining experiences and visual effects. It gives you immediate comfort and 

pleasure anytime.” 

Normative goal: “All intellectual property rights reserved. This laptop provides a 

full pack of computer software’s with copyright protection. Do not worry about 

the violation of the law.” 

Right after the image, the scarcity appeals were displayed to the participant 

(demand-based and supply-based scarcity). These were taken from the pretest as 

mentioned above. The experimental subjects were randomly exposed to only one 

of these scenarios. Two of the stimuli used in the survey are shown in Figure 3. 

After exposing to one of these scenarios, subjects indicate their own purchase 

intention for the laptop in the assigned scenario. 

Figure 3: Stimuli experiment 2 

Gain Goal – Demand Scarcity Gain Goal – Supply Scarcity 
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Manipulation check of goals in Study 2 

To validate that the goal messages were understood by participants and most 

importantly, that these messages generate a right attitude for experimental subjects 

that corresponded to the dimension frame that each motivational goal cover. 

Each participant received a question about the goal message. This question was 

based on a 7-point scale from disagrees to agree, to indicate what the message was 

about. The possible answers were “About economic motivation, safety and 

security” which corresponded to the gain goal frame, “About satisfaction and 

comfort” corresponded to the hedonic goal frame and “About social norms and 

laws” that corresponded to the normative goal frame. These answers are adapted 

from the study done by Siegwart Lindenberg and Linda Steg (2007). 

Study 3 

The objective of this study was to test how the perceived consumer competition 

mediates the relationship between scarcity appeals and purchase intention, which 

leads us to verify our last two hypotheses H5 and H6. 

Hypothesis H5a: Perceived competition mediates the relationship between supply-

based scarcity and purchase intention. 

Hypothesis H5b: Perceived competition mediates the relationship between 

demand-based scarcity and purchase intention. 

H6: There is an interaction effect between demand-based scarcity and supply-

based scarcity on perceived competition among buyers.  

We designed a 2x2 ANOVA (Demand-based scarcity (abundant-condition vs 

demand-based scarcity) x supply-based scarcity (abundant-condition vs supply-

based scarcity)) with 4 stimuli as described below. 

First, the participant was introduced to the following situation: 

“Now, imagine you enter a computer shop to buy a laptop. The Sales 

representative introduces you a laptop and gives you information about its 

current availability. The information is shown in the image below.” 

Then, each participant was randomly exposed to only one of the following stimuli 

which were taken from the pretest. 
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1. – Abundant-condition: “Plenty units in stock!” 

2. - Demand-Supply-based Scarcity: “Only 2 units left due to limited supply and 

high demand.” 

3. - Demand scarcity: “Only 2 units left due to high demand. 11 purchases made 

today.” 

4. - Supply scarcity: “Only 2 units available due to limited supply”. 

The design of the image exposed to one participant in study 3 was shown in 

Figure 4. After being exposed to the assigned scenario, participants indicated their 

purchase intention and their perceived consumer competition. 

Figure 4: Stimuli experiment 3 

 

Measurement 

The dependent variable, purchase intention, was measured using an average of 

two, seven-point scales questions. The first question was: “If this offer is 

presented to you in real life, how LIKELY will you be to BUY this laptop?” and 

the second question was: “If this offer is presented to you in real life, would you 

CONSIDER TO BUY this laptop?”. 

For the perceived consumer competition, we adopted the scale and items from 

Nichols (2011) study. The items were modified to be suitable with the product 

category and purchase situation as recommended by the author. We asked 

participants that based on their honest judgment, in the hypothetical case if they 
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would have bought the laptop and in a 7 point scale, how much they would 

disagree or agree with seven statements.  

The statements were: 

1. - I felt like I was competing with others. 

2. - I was trying to buy something that others were also trying to buy. 

3. - After shopping for this item, I felt like I had “won” 

4.- Other people who were shopping for this item felt like they “lost” if they were 

not able to buy it. 

5. - Trying to buy this item was a competition 

6. - I felt successful after shopping for this item 

7. - I felt anxiety about being able to buy this item 

Questionnaire design 

We developed an online questionnaire powered by Qualtrics software which 

combines Study 2 and Study 3 into one survey. 

Due to a lack of financial support and time, we cannot use more advanced 

sampling technique such as judgement sampling or quota sampling in order to 

identify and take only “targeted” participants or experts. We decided to use 

convenience and snowball (Emerson 2015) as sample techniques to deliver and 

spread out the questionnaire. Because the product used in our studies is laptop 

which is consumed by most of internet users, it makes convenience and snowball 

sampling via the Internet more representative. The survey was delivered first 

through our own network and then to recipients’ network. Additionally, the 

survey was designed in three languages, English, Spanish and Vietnamese which 

has been double checked with other international students in order to give validity 

to the study.  

The survey consisted of 3 independent sections, including demographic part, 

experiment 2 and experiment 3 sections. The questionnaire design is shown in 

Figure 5.  
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In experiment 3, we measured perceived consumer competition after measuring 

purchase intention in order to avoid the response substitution bias (Gal and 

Rucker 2011) that may cause. If the participant answered the question regarding 

consumer competition first, they will put more weight on consumer competition 

while answering the purchase intention question. For this reason, in order to 

measure the level of actual purchase intention and consumer competition, we 

decided to measure the purchase intention before the perceived consumer 

competition. 

Figure 5: Questionnaire  
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5. DATA ANALYSIS 

In this section we will present our procedure of the data analysis step by step. 

First, data screening and cleaning were performed. Second, the manipulation 

check for 3 goal messages would be conducted with the pair-sample t test. Third, 

the direct effect of demand-based scarcity and supply-based scarcity on purchase 

behavior which is in form of click-rate in our email campaign would be presented 

with the independent sample t-test. Fourth, we would check whether goal frames 

moderate the relationship between scarcity and purchase intention. Fifth, the 

mediating effect of consumer competition on the relationship between scarcity 

appeals and purchase intention would be checked with Hayes PROCESS model 4. 

Lastly, the interaction effect between supply-based scarcity and demand-based 

scarcity on consumer competition would be tested with 2-way, between-subjects 

ANOVA. 

5.1 Sample characteristics 

Email campaign 

The database with 13,870 subscribers was collected over the last 5 years through 

direct invitation at three Norwayshop stores located in the center of Oslo, Norway, 

along with online invitation efforts. Their customers are from all over the world 

with diversity in nationalities, ages, socioeconomic level, etc. so this sample is 

considered representative of the entire population. 

Questionnaire 

In our questionnaire, 220 respondents completed the survey. As our survey 

randomly and evenly allocated participants into different groups, it ensured that 

each of six groups in our experiment 2 got at least 30 observations and each of 

four groups in our experiment 3 got at least 45 observations. 

Overall, the age range is dominated by 25-35 (50%), followed by 17-24 (29%) 

and 35-44 (19%). In the total sample, there was a distribution of 43% males and 

57% females.  

5.2 Data cleaning 

The data screening showed that the manipulation check questions for goals frame 

and consumer competition questions had some faking answers in form of 
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repetition in scores or extreme scores. We considered it highly likely that some 

participants did not answer based on their honest judgement. We found 21 

respondents who had the same scores for all goal frame questions in experiment 2, 

and 22 respondents who had the same scores for all 7 consumer competition 

questions. Thus, we got 199 observations for experiment 2, and 198 observations 

for experiment 3. 

Table 4: Manipulation check results 

 Pair Mean 

difference 

Significant 

(2. tailed) 

Gain goal frame 

“Economic 

motivation, safety 

and security” 

Gain-Hedonic 0.581 0.002 

Gain-Normative 1.452 0.000 

Hedonic goal 

frame 

“satisfaction and 

comfort” 

Gain-Hedonic -2.343 0.000 

Normative-

Hedonic 

-2.257 0.000 

Normative goal 

frame 

“social norms and 

laws” 

Normative- 

Gain 

0.924 0.000 

Normative-

Hedonic 

1.697 0.000 

By doing compare means test, paired sample T test, we confirm that our goal 

messages work well in priming readers. Gain goal message generated a higher 

score for goal about economic motivation, safety and security while hedonic goal 

message yielded higher score for goal about satisfaction and comfort, normative 

goal message accompanied with higher score for goal about social norms and 

laws. The results are summarized in Table 4.  
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6. RESULTS 

6.1 Experiment 1 

The results from the email campaign found that demand-based scarcity email 

yields 15% click-through rate, compared with only 10% click-through rate in no 

scarcity email. In addition, supply-based scarcity messages yields 13% click-

through rate. Descriptive statistics for study 1 are shown in Table 5. 

Table 5: Click-through rate. 

Group Click-through rate 

No-scarcity message 10% 

Supply-based Scarcity 13% 

Demand-based Scarcity 15% 

Demand-Supply-based Scarcity 14% 

The results show that demand-supply-based scarcity group is not significantly 

more effective than demand-based scarcity or supply-based scarcity message 

regarding the click-through rate (p=0.6 >> 5%). Thus, no interaction effect 

between supply-based and demand-based scarcity on click-through rate is found. 

Furthermore, we conducted an independent samples t-test to confirm the effect of 

demand-based scarcity and supply-based scarcity on click-through rates in 

comparison with no scarcity condition. 

Table 6: Scarcity appeals’ direct effect 

 Mean difference Sig.  (2-tailed) 

Demand-based scarcity 

vs No scarcity 

0.052 0.022 

Supply-based scarcity vs 

No scarcity 

0.026 0.223 

The results confirm that demand-based scarcity messages yield a significantly 

higher click rate in an email campaign than no scarcity message does, which 

supports the hypothesis H1a. The positive effect of supply-based scarcity message 
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on click-through rate is in the anticipated direction but not statistically significant 

compared with the control group, which partially supports the hypothesis H1b.  

6.2 Experiment 2 

Hypothesis 2 and 4 propose that demand-based scarcity appeals will elicit higher 

purchase intentions when framed in support of a gain goal message and normative 

goal message than when framed in support of a hedonic goal message. Hypothesis 

3 suggests that supply-based scarcity appeals will elicit higher purchase intentions 

when framed in support of a hedonic goal message than when framed in support 

of a gain goal and normative goal message. 

Regarding the goal frame, we have two different coding methods to transform the 

qualitative data from the questionnaire results to quantitative data. First, based on 

the goal messages exposed to participants, we transformed normative goal 

message to 1, hedonic goal message to 2 and gain goal message to 3. Second, 

instead of using pre-assigned goal messages, we used the actual scores for each 

goal frame in manipulation test question. The highest score among scores for gain 

goal, normative goal and hedonic goal reflects participants’ actual current goal in 

that scenario. The coding scheme is as follow: normative goal to 1, hedonic goal 

to 2 and gain goal to 3. Specifically, we found 21 participants who have different 

goal frame from the goal message they received.  

With the first coding method based on the pre-assigned goal message, we ran a 2-

way ANOVA with purchase intention as the dependent variable.  

Table 7: ANOVA: The moderating effect of goal frame 

 df F p 

DV: purchase intention    

Scarcity appeals 1 12.674 0.00 

Goal frame 2 1.610 0.203 

Scarcity*Goal frame 2 0.891 0.412 

*R-square = 0.081 

*Scarcity appeals: Demand-based scarcity =1, Supply-based scarcity =0 

*Goal frame (based on pre-assigned goal messages): Gain goal =3, Hedonic goal =2, Normative 

goal =1 
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As shown in the Table 7, the interaction effect between scarcity appeals and goal 

frame is not significant (p=41.2% >10%).  

The graph in Figure 6 shows that demand-based scarcity elicits higher purchase 

intention in support of both normative and gain goal frame than in support of 

hedonic goal. However, supply-based scarcity message yields higher purchase 

intention when frames with gain goal, than hedonic goal and normative goal. 

Figure 6: Goal frame and scarcity appeals on purchase intention. 

 

With the second coding method based on the participants’ own perception about 

goal frame, we ran 2-way, between subjects ANOVA. The new results are shown 

in Table 8. 

  

09748920921816GRA 19502



31 

Table 8: ANOVA: The moderating effect of goal frame (second coding) 

 df F p 

DV: purchase intention    

Scarcity appeals 1 13.819 0.000 

Goal frame 2 2 2.759 0.066 

Scarcity*Goal frame 2 2 6.822 0.001 

*R-square = 0.142 

*Scarcity appeals: Demand-based scarcity =1, Supply-based scarcity =0 

*Goal frame 2 (based on perceived goal frames): Gain goal =3, Hedonic goal =2, Normative goal 

=1 

Based on the results, we found that there is a significant interaction effect between 

goal messages and scarcity messages (F=6.822 and p=0.001<5%). 

Then, we visualized the relationship between purchase intention and scarcity 

appeals separated by the goal frames. We confirm the interaction effect between 

scarcity and goal messages as shown in Figure 3.2, in which hedonic line cut the 

gain and normative line. 

Figure 7: Interaction effect between scarcity and goal messages. 

 

Further analysis to compare the effect of each goal frame on the relationship 

between scarcity appeals and purchase intention confirms the interaction effect. 

We found that demand-based scarcity yields significantly higher purchase 

intention than supply-based scarcity when they are coupled with gain goal (Mean 
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difference = 1.27, p=0.00). The same effect was found with normative goal (Mean 

difference =1.05, p=0.003). On the other hand, supply-based scarcity yields higher 

purchase intention than demand-based scarcity when they are coupled with 

hedonic goal. The effect is directionally significant (Mean difference =0.26) but 

not statistically significant (p=0.39>>0.05). 

The descriptive statistics which show the purchase intention scores for each goal 

frame in each scarcity appeal are summarized in Table 9. An independent samples 

t-test was conducted to confirm the mean difference among these purchase 

intention levels. 

Table 9: Descriptive statistics and independent samples T-test 

Scarcity Goal Mean Mean 

difference 

Sig.  

(2-tailed) 

Note 

Demand-

based scarcity 

Gain goal 5.13 

1.14 

0.00 

 

 

Significant 

Hedonic goal 3.99 

Normative 

goal 
4.5 

0.51 

0.083 

 

 

Marginally 

significant 

Hedonic goal 3.99 

Supply-based 

scarcity 

Hedonic goal 4.25 

0.39 

0.221 

 

 

Directionall

y significant 

Gain goal 3.86 

Hedonic goal 4.25 

0.80 

0.03 

 

 

Significant 

Normative 

goal 
3.45 

From these results, we found that demand-based scarcity yields significant higher 

purchase intention in support of gain goal and normative goals than hedonic goal. 

On the other hand, supply-based scarcity yields significant higher purchase 

intention in support of hedonic goal than normative goal. Although supply-based 
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scarcity does not yield statistically significant higher purchase intention in support 

of hedonic goal than gain goal, it shows a directionally significant effect. 

6.3 Experiment 3 

Before running the linear regression to test the mediating effect of perceived 

consumer competition, we first checked the linear regression assumptions. First, 

we checked the assumption that the errors are homoscedastic. 

Table 10: ANOVA: results 

 Sum of Squares df F Sig. 

Regression 3.031 2 0.918 0.403 

Residual 151.884 92   

Total 154.915 94   

Dependent Variable: unstandardized residual-squared 

Predictors: (Constant), Demand-based scarcity, Perceived consumer competition 

The ANOVA results show that we cannot reject the null hypothesis of 

homoscedasticity. In other words, the assumption of constant variance in the 

errors is satisfied.  

Second, we checked the assumption if the errors are normally distributed.  

Figure 8: Histogram of the unstandardized residual 
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By plotting the histogram for the unstandardized error of the model as shown in 

Figure 8, we found that the errors were not perfectly normally distributed. 

However, when the number of observations in the data is large (200 observations 

with about 50 observations per group), the detrimental effect of non-normality 

may be negligible (Hair et al. 2010). 

The hypothesis H5a (b) proposed that Perceived consumer competition mediates 

the relationship between demand (supply)-based scarcity and purchase intention. 

Hayes’ PROCESS model 4 was explored to test for mediation, which advanced 

with Sobel test. Hayes’ PROCESS model 4 started with testing the relationship 

between perceived consumer competition and demand-based scarcity or supply-

based scarcity. Then, it tested the relationship between purchase intention as 

dependent variable and perceived consumer competition and demand (supply)-

based scarcity as independent variables.  

The results are shown in Table 11 and Table 12. 

Table 11: The mediation effect of perceived consumer competition on demand-

based scarcity and purchase intention 

 β t p 

DV: Consumer Competition    

Constant 3.6860 31.3013 0.00 

Demand-based scarcity  0.5717 3.4845 0.00 

 β t p 

DV: Purchase intention    

Constant 2.7115 9.370 0.00 

Consumer competition 0.3580 4.9960 0.00 

Demand-based scarcity  0.3572 2.1057 0.0365 

R-square= 0.158 

The Sobel test provided significant evidences that perceived consumer 

competition partially mediates the relationship between demand-based scarcity 

and purchase intention. Specifically, we found that demand-based scarcity has a 

direct effect on purchase intention (β=0.3572, p=0.0365 <5%) and an indirect 

09748920921816GRA 19502



35 

effect on purchase intention through perceived consumer competition (β=0.2047, 

p=0.0048< 5%). 

Table 12: The mediation effect of perceived consumer competition on supply-

based scarcity and purchase intention 

 β t p 

DV: Consumer Competition    

Constant 3.6909 32.7618 0.00 

Supply-based scarcity  0.6100 3.7306 0.0003 

 β t p 

DV: Purchase intention    

Constant 2.7614 9.5082 0.00 

Consumer competition 0.4228 5.8440 0.00 

Supply-based scarcity  -0.261 -1.5220 0.1296 

*R-square = 0.149 

Consumer competition has been found to fully mediate the relationship between 

supply-based scarcity and purchase intention. Specifically, supply-based scarcity 

did not have a significant direct effect on purchase intention (β=-0.261, p= 

0.1296>10%) but it had significant indirect effect on purchase intention through 

consumer competition (β=0.2579, p=0.0019< 5%). 

From the Hayes’ PROCESS model 4 analysis with Sobel test for mediation effect 

of perceived consumer competition, we found that the total effect of supply-based 

scarcity on purchase intention is 0.258 which was much smaller than the total 

effect of demand-based scarcity (β= 0.562). 

From the descriptive statistics analysis, we found that mean of consumer 

competition in group with both demand-based and supply-based scarcity was the 

highest among 4 groups (mean= 4.46). The descriptive statistics analysis results 

are shown in Table 13. 
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Table 13: Perceived consumer competition 

 
Supply-based scarcity 

0 1 

Demand-based 

scarcity 

0 3.25 4.13 

1 4.08 4.46 

*0: No scarcity appeal   1: Scarcity appeal 

Based on the finding, we continue to test the interaction effect between supply-

based and demand-based scarcity on consumer competition with 2-way ANOVA 

test with consumer competition as a dependent variable, and demand-based and 

supply-based scarcity as independent categorical variables. The results are shown 

in Table 14. 

Table 14: The interaction effect between supply-based scarcity and demand-based 

scarcity on Consumer Competition 

 df F Sig. 

DV: Consumer competition 

Demand-based 

scarcity 
1 13.373 0.000 

Supply-based 

scarcity 
1 16.129 0.000 

Demand*Supply 

based scarcity 
1 2.611 0.108 

*R-squared = 0.14 

The results from the test show that demand-based scarcity and supply-based 

scarcity are not significantly interacted (p=10.8%). 

Furthermore, we conducted the linear regression with consumer competition as a 

dependent variable and independent variables, including demand-based scarcity, 

supply-based scarcity and interaction variable. The results are shown in Table 15. 
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Table 15: Linear regression DV: Consumer competition 

 β t p 

DV: Consumer Competition    

Constant 3.251 20.530 0.00 

Demand-based scarcity 0.832 3.823 0.00 

Supply-based scarcity 0.889 3.929 0.00 

Supply*Demand -0.510 -1.616 0.108 

 

Interaction has negative coefficients (β= -0.510), which means that when demand-

based scarcity and supply-based scarcity are used simultaneously, the purchase 

intention is less than the sum of purchase intentions when they are used 

separately. However, we can see that in case of demand-based scarcity and 

supply-based scarcity, that the total effect is still higher than demand-based 

scarcity or supply-based scarcity separately (0.832 + 0.889 + (-0.510) = 1.211 > 

0.889). From this finding, demand-based scarcity and supply-based scarcity 

together still generate higher consumer competition than when it is used 

separately.  

6.4 Summary of the results 

Results from Study 1 and Study 3 confirm that demand-based scarcity has a 

significant effect on purchase intention, which supports Hypothesis H1a. 

However, supply-based scarcity shows an insignificant effect on purchase 

intention, which rejects the Hypothesis H1b.   

The significant interaction effects between goal frames and scarcity appeals give 

strong support for hypothesis H2, H3 and H4. Furthermore, the results show 

convincing evidence of the mediating role of perceived consumer competition on 

the link between scarcity appeals and purchase intention, which supports 

hypothesis H5a and H5b.  

Lastly, hypothesis H6 is rejected because of the insignificant effect of interaction 

term between demand-based scarcity and supply-based scarcity. 

The table below shows an overview of which hypotheses were supported. 
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Table 16: Hypothesis testing results. 

Hypotheses Variables Results 

H1a Demand-based scarcity has positive effect on 

purchase behavior. 

SUPPORTED 

H1b Supply-based scarcity has positive effect on 

purchase behavior. 

NOT 

SUPPORTED 

H2 Demand-based scarcity appeals will elicit higher 

purchase intention when framed in support of a 

gain goal than when framed in support of a 

hedonic goal. 

SUPPORTED 

H3 Supply-based scarcity appeals will elicit higher 

purchase intention when framed in support of a 

hedonic goal than when framed in support of a 

gain goal or normative goal. 

SUPPORTED 

H4 Demand-based scarcity appeals will elicit higher 

purchase intention when framed in support of a 

normative goal than when framed in support of a 

hedonic goal. 

SUPPORTED 

H5a Perceived consumer competition mediates the 

relationship between supply-based scarcity and 

purchase intention. 

SUPPORTED 

Full mediation 

H5b Perceived consumer competition mediates the 

relationship between demand-based scarcity and 

purchase intention. 

SUPPORTED 

Partial 

mediation 

H6 There is a positive interaction effect between 

demand-based scarcity and supply-based scarcity 

on perceived consumer competition. 

NOT 

SUPPORTED 
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7. GENERAL DISCUSSION 

The primary purpose of this master thesis is to uncover the effect of scarcity 

messages on customers’ purchase behaviors. While previous research mainly 

focused on the effect of different type of scarcity appeal on customer behaviors, 

this study examines the interaction of different types of scarcity messages. 

Moreover, the study examines the roles of customer motivation and consumer 

competition in the relationship between scarcity appeals and customer purchase 

behaviors.  

The results show that there is a significant main effect of demand-based scarcity 

on consumer purchase behaviors. This finding is confirmed in both Study 1 and 

Study 3, in which demand-based scarcity has a direct effect on click-through rate 

and purchase intention respectively. Supply-based scarcity shows an insignificant 

positive effect on click-through rate in Study 1 and only indirect effect through 

perceived consumer competition on purchase intention in Study 3. The findings 

show that supply-based scarcity is not effective in the two product categories used 

in our studies, including sweaters and laptops. One explanation for this is that 

consumers become more aware of the sellers’ tactics such as supply-based 

scarcity. As supply-based scarcity has been used widely by the seller, consumers 

first gain awareness of this tactic, and then wrestle with interpreting why 

marketers use it. Gradually, consumers develop persuasion knowledge to cope 

with this tactic (Friestad and Wright 1994), which leads to an increase in 

perceived deceptiveness and decrease in credibility. In contrast, due to the rise of 

real-time technology and eWOM (electronic word of mouth), demand-based 

scarcity provides consumers with more credibility. Regarding the interaction 

effect between demand-based scarcity and supply-based scarcity, the results do 

not indicate a significant effect. Thus, those two types of scarcity messages do not 

interact with each other when being included simultaneously in a product offer.  

The results provide strong evidences to confirm that goal frames moderate the 

relationship between scarcity appeals and purchase intention. The findings suggest 

that demand-based scarcity should be combined with gain goal or normative goal 

to improve purchase intention. Whereas, supply-based scarcity should be 

combined with hedonic goal.  

Perceived consumer competition is found to mediate the relationship between 

scarcity appeals and purchase intention. The results show that both demand-based 
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scarcity and supply-based scarcity have significant positive effect on perceived 

consumer competition. When perceived consumer competition is accounted for, it 

fully mediate the relationship between supply-based scarcity and purchase 

intention, but only partially mediate the relationship between demand-based 

scarcity and purchase intention.  

7.1 Theoretical contributions 

This master thesis contributes theoretically to the field of scarcity in several ways. 

First, although the study found no significant interaction effect between demand-

based scarcity and supply-based scarcity on perceived consumer competition and 

purchase intention, our study is the first research in the field to examine the joint 

effect of two scarcity appeals. 

Second, this research uncovers that goal frames moderate the effect of scarcity 

appeals on purchase intention. This finding is strongly supported by regulatory fit 

theory and highly relevant for marketers. The combination of scarcity appeals, 

including demand-based scarcity and supply-based scarcity with each goal frame, 

namely gain goal, hedonic goal and normative goal can lead to different consumer 

evaluation. 

Last but not least, this research strives to resolve the controversial findings 

regarding the role of consumer competition in the relationship between scarcity 

appeals and purchase intention. We find that scarcity appeals are significant 

predictors of consumer competition. Furthermore, perceived consumer 

competition mediates the relationship between different types of scarcity appeals 

and purchase intention differently. While perceived consumer competition fully 

mediates the link between supply-based scarcity and purchase intention, it only 

partially mediates the relationship between demand-based scarcity and purchase 

intention. This finding is crucial to understand the mindset of consumers in order 

to influence them. Through perceived consumer competition, we understand how 

supply-based scarcity can affect purchase intention.  

7.2 Managerial implications 

The findings from the study are particularly important to marketers as they give 

insights and guidelines for strategically applying scarcity appeals in their 

messages to customers in order to maximize the influence and effectiveness. 
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If marketers want to achieve higher purchase intention from consumers, they 

should consider using scarcity appeals. The findings provide substantial evidences 

that demand-based scarcity positively influences click-through rate and purchase 

intention. On the other hand, supply-based scarcity shows indirect effect on 

purchase intention through perceived consumer competition. Thus, it is clear that 

scarcity is an effective marketing instrument to generate more favorable consumer 

purchase behaviors. 

The findings are empirically relevant to marketers since the effect of demand-

based scarcity and supply-based scarcity is examined with a real email campaign 

in collaboration with a clothing company, Norwayshop. Due to the fact that their 

customers are from all over the world, the results are not limited within 

Norwegian market.  

If the goal is to achieve the best possible purchase intention, marketers should be 

aware of the combination of scarcity appeals and goal frames. The study found 

that demand-based scarcity should be matched with gain goal or normative goal 

while supply-based scarcity fits well with hedonic goal. Regulatory fit theory can 

explain these findings. If messages used by marketers match in content with each 

other, they will generate higher consumer evaluation and persuasion power. 

Marketers should understand the mindset of consumer when they encounter 

scarcity appeals in order to better manage their purchase behaviors. The study 

provides marketers with an insight to how perceived consumer competition 

mediates the relationship between scarcity appeals and purchase intention. This 

finding is relevant because it gives marketers one more option in order to achieve 

higher purchase intention by strengthening the perceived consumer competition. 

Besides applying scarcity appeals, marketers should put more effort to raise the 

consumers’ awareness of perceived consumer competition.  

Last but not least, the joint effect between supply-based scarcity and demand-

based scarcity is not significant. However, the results show that using both 

demand-based scarcity and supply-based scarcity simultaneously generates higher 

purchase intention than using it separately. If possible, it is advisable for 

marketers to use both demand-based and supply-based scarcity simultaneously in 

order to generate the highest purchase intention.  
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8. LIMITATIONS AND FURTHER RESEARCH 

Like all others, our study has certain limitations that can be used as a foundation 

for future research. The first limitation we can denote is that due to the nature of 

the products used in the experiments, the results may not be generalized to all 

product categories. The reason for this is that the products used in this research are 

mass production products such as clothes and laptops. These products are by far 

different from luxurious products in the nature of supply-based scarcity. 

Luxurious products are always perceived as limited products due to limited raw 

materials such as diamonds or due to limited craftsmen such as Swiss watches. On 

the other hand, supply-based scarcity on mass-production product mostly come 

from temporarily limited supply due to price promotion or supply chain issues. 

Thus, limited supply in luxurious products shows more uniqueness and 

advancement about the owner than that in mass-production products. For that 

reason, using only mass-production product in our study may underestimate the 

effect of supply-based scarcity, which also suggests including a product category 

characteristic in scarcity effect model in future research.  

The second limitation came to light when we were analyzing the data regarding 

goal frame messages. We found that some of the respondents perceived the goal 

messages different from what the goal messages intended to convey. For further 

research, we suggest to use stronger goal messages in furtherance of being able to 

frame the customers correctly. Furthermore, the findings suggest that the 

difference may come from difference in personality or context. From this 

suggestion, future research may continue to investigate how to frame the correct 

goal to each receiver by considering more factors such as personality and reading 

context. 

Furthermore, it will be interesting to find out if scarcity appeals have different 

effects across countries or cultures. While Westerners are more independent and 

separate from other people, Easterners are more connected to and interdependent 

on others. Easterners will adjust to the group or community they are in (Lim 

2016). Scarcity appeals are strongly related to how people perceived other’s 

behaviors, which is explained in bandwagon and snob effects as discussed above.  

Finally, we believe that for further studies, researchers may focus on generating 

new metrics to measure consumer purchase behaviors. They should take 

advantage of new technologies in order to track the real consumer purchase 
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behaviors such as purchase rate. Moreover, new technologies enable researchers 

to measure new indicators, for example, purchase probability and repurchase 

probability while using scarcity messages. 
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Preliminary Master Thesis Report 

1. Introduction 

Scarcity appeals are one of the most widely marketing strategies used in 

advertising and promotion in mass media channels (Howard et al. 2007). A recent 

research has shown that one in every fifth (20.3%) retail advertisements in 

newspapers contains a scarcity appeal, which is a much larger figure than the less 

than 6.7% prevalence of reference pricing in advertising (Howard et al. 2007). 

Furthermore, Fritchie and Johnson (2003) used the six main principles of 

persuasion classified as reciprocation, social proof, commitment and consistency, 

liking, authority and scarcity by Cialdini (1984) as the coding scheme for TV 

advertisement. The order of principles preference from his research is social proof 

(35.5%), followed by scarcity (28.4%), authority (18.4%), commitment and 

consistency (9.1%), liking (6.1%) and reciprocation (2%). Based on these all 

figures, it is undoubted that scarcity techniques have been widely accepted and 

used in practice. 

Moreover, in the academic literature, scarcity effects have been researched for a 

long time and have been proved for its effectiveness in attracting individual 

attention with a great deal of researches. Based from the early finding from Lynn 

(1992) that  scarcity affects consumers’ perceptions of goods by enhancing 

attractiveness and desirability, other researchers have developed their research to 

explore more important effects of scarcity.  Van Herpen et al. (2007) found that 

need for uniqueness (NFU) increased preference for scarce products caused by 

limited supply. Gierl and Huettl (2010) found the relationship between quantity 

scarcity either due to limited supply or excess demand and attitude toward the 

products. Perceived scarcity has been demonstrated to have a positive impact on 

assumed expensiveness, which in turn, has a positive impact on perceived quality 

(Chen and Sun 2014; Wu and Hsing 2006; Wu et al. 2012). Moreover, the effect 

of scarcity on willingness to pay is positive according to Lee and Seidle (2012) 

and Robinson (2011). With this paper, we are going to identify important gap in 

the literature as well as develop a more comprehensive framework in scarcity 

effects. In addition, new research methodology by collaborating with an e-

commerce website will provide more insightful findings to marketers.  
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1.1 Research Questions 

The scarcity effect is a powerful social-influence phenomenon, utilized by 

marketers as a means to increase the subjective desirability of products (Cialdini 

1993; Jung and Kellaris 2004). Thus, scarcity is a popular concept in consumer 

behavior research. Although a great deal of researches on scarcity effect has been 

done, they still showed some limitations and disagreements.  

1.1.1 Scarcity on E-commerce setting 

Over the past few years, several e-commerce business such as the booking sites in 

the travel industry have implemented different scarcity messages on their 

communication campaigns as well as in their sales promotions with the aim of 

having an increase on sales. According to Total retail Survey, 2016 by PwC, 

approximately 7.1% of research participants in 2015 shop online daily, compared 

with only 2.9% in 2012. Especially, almost one in five of surveyed Chinese 

consumers shops online on a daily basis. Over Thanksgiving weekend roughly 

103 million Americans shopped online and accounted for almost a third (29%) of 

total sales—up 12% over 2014. From this statistics, ecommerce is undoubtedly 

getting popular nowadays. 

E-commerce setting opens a new way to communicate with customers. Customers 

now can easily compare offers, observe real time demand and supply and sharply 

perceive more competition from other shoppers. Marketers can employ scarcity 

technique in different way in which they can combine different types of scarcity to 

get attention from customers. It is very popular in e-commerce to use more than 1 

messages of scarcity at one time, for example, customers can see messages like 

“high demand”, “only 5 rooms left”, “booked 67 times today”, etc. However, none 

of research on scarcity investigates the joint effect of different scarcity types on 

customer behaviors. Furthermore, customers nowadays will received lots of 

messages, promotion emails online which aim at increasing customers’ awareness 

and knowledge. For this reason, an effective mailing campaign has to get high 

response rate. Since then, we are going to investigate the effect of scarcity 

messages on response rate of customers in a mailing campaign which has never 

been done by any research. Our first research question is: 

Research question 1: How does scarcity message influence response rate in a 

mailing campaign? 
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Research question 2: How does different type of scarcity jointly interact to affect 

customers’ behaviors? 

1.1.2 Customer motivation 

Ku et al. (2012) use Regulatory focus theory (Higgins 1997) to manipulate 

customer motivation which emphasis on promotion-focused and prevention-

focused. The research finds out that with the same product of Notebook, when 

customers are primed with Promotion appeal - “Buy the Brand X notebook to get 

an upgrade. Brand X contributes to the enhancement of work performance.” or 

Prevention appeal - “Buy the Brand X notebook to avoid a bad choice. Brand X 

notebook can help reduce the risk of seeming unprofessional”, customers will 

experience different effect of scarcity messages on purchase intention. In the other 

words, customer motivation plays an important role in explaining and moderating 

the effect of scarcity messages on customer behaviors.  

However, recent development in customer motivation has explored a more 

comprehensive multi-dimension of customer motivation including three main 

dimensions of gain goal, hedonic goal and normative goal. These dimensions are 

superior to Regulatory focus theory since it integrates social norms and morality 

which nowadays become more prevalent due to the fact that internet and social 

media enable people to compare with others much easier. Understanding customer 

motivations in purchasing decision comprehensively enable marketers to leverage 

their marketing tools more effectively. We expect that with that new development 

in literature, the moderator effect of customer motivation in the relationship 

between scarcity and purchase intention will be estimated with more validity and 

reliability. From this point, our next research question is: 

Research Question 3: How do customer motivations moderate the relationship 

between different types of scarcity messages and purchase behaviors? 

1.1.3 The mediation effect of consumer competition 

Gupta (2013) used competitiveness as personal traits which moderate the effect of 

scarcity on purchase intention while Aggarwal et al (2011) used consumer 

competition as a mediator in the relationship between scarcity and purchase 

intention. In his research, Gupta (2013) found that the level of competitiveness in 

each person representing in desire to win and be better than others will moderate 

the relationship between perceived scarcity and urgency to buy, in-store hoarding, 

in-store hiding. It is explained that achieving something scarce will signify the 
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owner’s victory, self-image enhancement as well as differentiating themselves 

from others. In the other words, when people have a high level of 

competitiveness, they always want to be better than others and goods under 

scarcity become more valuable since they bring them the feeling of achievement 

and superior when they gain it.  

On the other hand, Aggarwal et al (2011) illustrate competition as an external 

factor that mediate the relationship between scarcity and purchase intention. They 

found that scarcity messages can cause consumer competition which is defined as 

the act of a consumer’s striving against one or more consumers for the purpose of 

achieving a desirable economic or psychological reward. Limited promotional 

offers will cause scarcity, which creates among customers a sense of “smart 

shoppers” (Babakus, Tat, and Cunningham 1988). The offers now is not only 

about monetary value but aslo hedonic utility in which customers achieve the 

feeling of winning and better against others. That hedonic utility arising from 

perceived consumer competition will increase the purchase intention. From these 

two researches, there is still some unclear mechanism in the way competition can 

affect the relationship between scarcity and customer behaviors that has a very 

important implication for marketer since under competition, customers can come 

up with higher purchase intention which in turn bring financial benefit to the 

company. Based on this gap, we have the following research question: 

Research Question 4: How consumer competition can affect the relationship 

between scarcity and purchase intention? 

1.2 Research Motivation  

Over the last decades, since scarcity effect is a promising and attractive field in 

consumer behaviors research, it has attracted increasing attention and efforts from 

scholars as well as marketing and sale managers. However, there are still some 

important gaps in the literature as discussed above so it calls for further 

researches. Furthermore, almost all researches conduct survey-based researches or 

laboratory-based researches but no field experiment. In addition, there are no 

dependent variables capturing the actual customers’ behaviors such as response 

rate and purchase rate. Thus, we are looking forward to contribute to this research 

by carrying out a field research collaborating with an e-commerce retailer named 

TheNorwayshop. If scarcity messages are proved to have a significant effect on 

purchase rates or response rate in an advertising or promotion campaign, it may 
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bring an important implication for marketing managers to boost up customer 

awareness as well as the sale volume. 

The following parts will be structured as follows: 

 Literature review 

 Theoretical frameworks 

 Methodology 

 Timeline 
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2. Literature Review  

2.1 Scarcity 

After reviewing great variety of researches in the field, we find out that no official 

definition for Scarcity is given by academic institutes such as American 

Marketing Association. Researchers provide different definition and description 

for scarcity. For purposes of this study, the definition for Scarcity that will be used 

is taken from Oruc (2015) which can be defined as Scarcity is a condition or 

message that communicates a certain or potential unavailability of a product in the 

future along with the availability of a product in the present, all of which are 

directed at all possible recipients of a product. This definition clarifies all the 

restrictions of scarcity in marketing field. First, product scarcity is a potential 

unavailability of the offer in the future, not in the present. Second, product 

scarcity message or condition is not only limited to a group of customers but to all 

possible recipients. 

Cialdini (1984) illustrated scarcity concept by providing two tactics of scarcity. 

First, limited-number tactic is “when the customer is informed that a certain 

product is in short supply that cannot be guaranteed to last for long” (Cialdini, 

1984). Second, deadline technique refers to a tactic "in which some official time 

limit is placed on the customer`s opportunity to get what the compliance 

professional is offering" (Cialdini, 1984). This definition does not mention to the 

target recipient of scarcity messages, which can be used for only a group of 

customers such as for only economy class member but not for business class 

member. For this loose restriction, Cialdini’s definition is not suitable for our 

study. Furthermore, Ku et al. (2012) did not provide the definition of scarcity but 

used the definition of quantity scarcity from Gierl, Plantsch, & Schweidler (2008) 

in which quantity scarcity is a possible consequence of changes in demand or 

supply. This definition only focuses on quantity scarcity which ignores the 

presence of time scarcity. Furthermore, it does not highlight the restriction of 

present availability and future unavailability. For this reason, it is also not 

matched with our study.  

2.2 Supply-based Scarcity vs Demand-based scarcity 

Scarcity has been researched widely in the literature. Scarcity has been researched 

widely in the literature. Cialdini (2009) proposed a quite comprehensive 

classification of scarcity. There are two types of scarcity messages commonly 
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employed in practice: limited-time and limited-quantity. First, in a limited-time 

scarcity (LTS) message, the offer is made available for a predefined period, after 

which the offer becomes unavailable. Similarly, Gierl et al. (2009) also defined 

the same concept of “Time scarcity” under the name of “Scarcity due to supply” 

which arises when suppliers restrict the offer or availability of products to a 

certain period of time. Second, a limited-quantity scarcity (LQS) (Cialdini 2009) 

arises when promotional offer is made available for a predefined quantity of the 

product. This occurs when the retailer deliberately controls the supply of a 

predefined quantity of the product in the marketplace, i.e. supply is limited 

intentionally. However, this classification neglects the scarcity caused by demand 

side as mentioned in the research by Gierl et al. (2008). 

Quantity scarcity has been widely accepted as a possible consequence of changes 

in demand or supply (Gierl et al. 2008). From this general concept, scholars have 

proposed different approach to Scarcity dimensions with diverse definition. One 

of these dimensions is referred to the demand side, so-called “Demand Scarcity”. 

Gierl et al. (2008) defined this dimension of Scarcity with the proposed term 

“Scarcity in quantity due to demand” which illustrates that Demand Scarcity 

arises when supply fails to meet market demand. Suppliers may announce this 

scarcity to the market by means of such claims as how many sales have already 

been made, or stating that there are only few units left in stock as well as only 

some units in stock.  

Ku et al. (2012). have also contributed to the literature in the Demand Scarcity 

dimension which is defined as “Demand Scarcity results from consumer demand 

outstripping supply” what can be explained as when the market demand is higher 

than the goods offered by a supplier. Besides that, Herpen, Pieters, & Zeelenberg 

(2005) proposed the “Scarcity due to excess demand” which has similar concept 

with other definitions related to demand. With this scarcity, customers will 

experience the circumstance in which they watch others consumers acquire the 

product they desire. In the study by Gupta (2013), “demand side scarcity” arises 

when the retailer does not limit the supply of the product but the scarcity arises 

due to factors like high demand for the product thus leading to stock depletion, 

i.e., demand exceeding supply. In addition, Demand-related scarcity differs from 

supply-related scarcity in the sense that they are market-driven and not under 

marketers` control (Aguirre-Rodriguez 2013). 
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Hence, based on the literature and for the purpose of this study we use the term 

“Demand-based scarcity” which can be defined as the Scarcity arising from 

demand side due to the number of people who are interested in acquiring or 

already purchased a specific product. (I.e. Number of people watching this 

product, number of people who bought the product today). (Gupta 2013; Gierl et 

al. 2008; Ku et al. 2012; Herpen et al. 2005). 

Another relevant dimension of Scarcity mentioned in literature and is important 

for our research is “Supply Scarcity”. Gierl et al. (2008) proposed “Scarcity in 

quantity due to supply” which is controlled by the suppliers who limit the number 

of available units to customers (e.g.,Only 100 units of this product will be 

supplied).Similarly, Ku et al. (2012). Defined Supply Scarcity, as the “results 

from a limitation on the available units caused by the vendor”. In other words, it 

means that it occurs when the goods offered by a supplier are limited for the 

market. Hereby, for the purpose of this study we suggest to represent “Supply 

Scarcity” with the term “Supply-based scarcity” which is defined as the scarcity 

arise from the communication to potential customers of limited number of 

available units of product due to suppliers’ deliberated strategy (e.g., Only 5 units 

available due to corporate strategy) (Cialdini 2008; Gupta 2013; Gierl et al. 2008; 

Ku et al. 2012; Herpen et al. 2005). 

Basing on above literature review, our study will focus on Quantity Scarcity, 

including Demand-based scarcity and Supply-based scarcity. From this two type 

of scarcity, we argue that there are 3 main different ways of scarcity 

communication which can be employed by marketers. Firstly, it can be pure 

Demand-based scarcity (E.g., “Almost out of stock due to 100 purchases made 

today”), pure Supply-based Scarcity (E.g., “Only 5 units available due to limited 

supply) and Supply-Demand-based scarcity together (E.g., “Only 5 units available 

and 100 purchases made today”). 

2.3     Purchase intention in E-commerce 

Purchase intention and Perceived value are two well-known dependent variables 

in scarcity effect researches. In literatures, the effects of scarcity on these two 

variables are often moderated or mediated by other factors. The relationship 

between Scarcity and purchase intention is mostly moderated by customer 

motivation (Ku et al. 2012), need for cognitive closure and uncertainty avoidance 

(Jung and Kellaris 2004), brand familiarity (Castro 2010; Jung and Kellaris 2004) 
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and mediated by value perception (Eisend 2008), perceived competition 

(Aggarwal et al. 2011). 

Meng Zhu and Rebecca K. Ratner (2015) have an interesting research on the 

effect scarcity versus abundant on choice share and liking rate of consumer’ 

favorite items among consideration set. In the research, participants are randomly 

assigned to one of two supply-level condition: scarce and abundant. Participants 

have to rank 5 yogurt flavors on a five-point scale. Then, participants will rate 

how much they like each of these five yogurt flavors on 100-point scale. Finally, 

participants will decide how many units of each flavor they want to buy to get 

total 4 yogurts. The results show that scarcity versus abundance broadens the 

discrepancy between the liking of the favorite and non-favorite items and leads to 

a greater choice share of the favorite item. The finding is explained as when 

something that people like is less available, they become physically agitated, such 

that their focus narrows, emotions rise, and cognitive processes are often 

suppressed by “brain-clouding arousal.” (Cialdini, 2009). Moreover, recent 

researches show that that arousal polarizes subsequent judgments of evaluative 

targets by reducing attentional capacity, facilitating utilization of primary 

evaluative cues while restricting utilization of secondary non evaluative cues 

(Easterbrook 1959; Mandler 1975; Mano 1992, Paulhus and Lim 1994). From the 

results, we can find out that scarcity condition make the favorite items become 

more attractive, higher liking rate, and moreover, increase the purchase intention 

for the favorite items.  

Aggarwal et al. (2011) found that consumer competition mediate the effect of 

scarcity messages on purchase intentions. In this study, consumer competition is 

defined as the act of a consumer’s striving against one or more consumers for the 

purpose of achieving a desirable economic or psychological reward. They argued 

that people seem to engage in interpersonal comparisons that involve two types of 

utility: (1) nonsocial utility, coming from the value of the offers; and (2) social 

utility, arise from comparison with other offers which other customers are able to 

access (Bolton and Ockenfels 2000; Greenberg 1986). The total utility of an offer 

is the sum of nonsocial utility and social utility. Since desire to win a competition 

with others in achieving a better offer will increase the social utility of the offer, 

total utility of the offer increase, which makes the offer become more attractive to 

customer. Based on this argument, scarcity will generate a stronger effect on 
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purchase intention when the person finds him- or herself in direct competition 

with other consumers. However, this study focused only on limited-time messages 

and limited-quantity messages which are both generated from supply side but 

ignore the demand-based scarcity messages. 

2.4 Customers motivation  

“Regulatory focus theory” (Higgins 1997) classifies consumers’ goals as being 

either promotion-focused or prevention-focused. The former are concerned with 

attaining such positive outcomes as advancement and achievement, the latter with 

avoiding negative outcomes with respect to protection and safety (Micu & 

Chowdhury 2010; Mourali, Bockenholt, & Laroche 2007). Kim (2006) suggests 

that goal orientation plays an important role in determining the responses to 

persuasion attempts. More specifically, attitude toward a product is more 

favorable when product benefits match individual goal (Aaker & Lee, 2001; 

Cesario, Grant, & Higgins, 2004; Chernev, 2004). Based on regulatory focus 

theory and these arguments, Ku et al. (2012) have investigated the joint effect of 

consumers` motivational orientations (prevention focus vs. promotion focus) and 

reason for scarcity.  

The research finds that prevention-focused respondents reported higher purchase 

intention scores when the product was demand-scarce compared to when it was 

supply-scarce. They argues that prevention-focused consumers who favor 

vigilance and avoidance of mistakes are expected to avoid products that are 

exclusive due to limited supply, because there is no clue of the buying behavior 

from other consumers. The choice of such an “extreme” option may contradict the 

orientation of risk aversion. However, under demand scarcity, prevention-focused 

consumers have evidence that lots of other consumers have bought it which serves 

as “social proof mechanism” meaning that consumers trust others opinions on the 

evaluation of the product quality Cialdini and Goldstein (2004). Furthermore, the 

study shows that promotion-focused participants responded positively only to 

supply scarcity because promotion-focused consumers be attracted by unavailable 

products caused by limited supply that means not many people can own it so that 

they can seize the opportunity to gain higher social status (Lynn, 1992) and 

uniqueness (Snyder, 1992). 

Siegwart Lindenberg and Linda Steg (2007) proposed new developments in goal-

dependent framing and multiple goal frames (sometimes also called “multiple 
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motives”). They introduce goal-framing theory, which postulates that goals 

“frame” the way people process information and act upon it. Three goal frames 

are distinguished: a hedonic, gain, and normative goal frame. In short, at any time, 

one goal is focal and influences the cognitive process the most (i.e., it is a goal 

frame), while other goals are in the background and increase or decrease the 

strength of the focal goal. The central idea is that goals govern or “frame” what 

people attend to, what knowledge and attitudes become cognitively most 

accessible, how people evaluate various aspects of the situation, and what 

alternatives are being considered. For example, a message “This machine will 

save you $50 per months as the results of energy-saving” will activate the gain 

goal which deals with the change in personal resources, in this case attitude and 

knowledge about saving, money will be activated and more accessible.  

Recent research conducted by Barbopoulos & Johansson (2016). Provides new 

dimensions of consumer motivation. The (multi-) dimensionality of the gain, 

hedonic and normative master goals that is considered as important drivers of 

consumer behavior, has been classified into five sub-goals. Gain Goal is linked to 

Thrift and Safety sub-goals. Thrift sub-goal is related to the consumer economic 

motivations, as an example, Barbopoulos & Johansson (2016) mentioned that 

consumers in this dimension will seek for rebates, deals or any discounts. On the 

other hand, the Safety sub-goal is related to seek safety, harmony and stability. 

Under safety sub-goal, customers try to avoid all possible risks in purchase 

situations (Barbopoulos & Johansson 2016). At the same time, both thrift and 

safety sub-goals are seeking the financial security by maximizing the cost-benefit 

relationship (Barbopoulos & Johansson 2016). The normative goal is explained by 

the moral and social norms. Both dimensions are associated with the “Sensitivity 

how one “ought” to act, according to personal norms, the opinions of others and 

the society as a whole” (Barbopoulos & Johansson 2016). While the moral norms 

focus on the ethical aspects, ideals and moral obligations, social norms consider 

the social aspects and gaining prestige such as social status (Barbopoulos & 

Johansson 2016). The last dimension, instant gratification, it is related to the 

hedonic goal. This sub-goal concerns about “striving for satisfaction and comfort” 

(Barbopoulos & Johansson 2016). 

For purposes of this study, these five sub-dimensions will be used to measure the 

main three goals frame. This will enable us to research how customer motivations 
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can moderate the relationship between different types of scarcity messages and 

purchase behaviors.                      

3. Theoretical Framework 

Reactance theory focuses on an individual’s reaction to the loss of perceived 

freedom. According to reactance theory, if an individual’s freedom is threatened 

or eliminated, s/he experiences psychological reactance, which is a motivational 

state directed toward safeguarding a person’s behavioral freedom (Brehm 1966; 

Clee and Wicklund 1980; Wicklund 1974). Brehm's (1972) added "The basic idea 

of the theory is that a person is motivationally aroused any time he thinks one of 

his freedoms has been threatened or eliminated. This motivational arousal, moves 

a person to try to restore his freedom." Recent research on reactance theory has 

modeled and measured reactance psychological which cannot be measured by 

Brehm 1966. Dillard and Shen (2005) found that anger and negative cognitions 

are empirically inseparable components (intertwined process model) of reactance, 

that finding is also in line with the statement of Brehm 1966 that individuals 

experiencing psychological reactance could “be aware of hostile and aggressive 

feelings”. It can be seen that perceived threaten freedom will cause anger and 

negative cognition in recipient which constitute psychological reactance. 

Reactance then affects attitude and behavior intention in the way to restore the 

established freedom. In the other words, this motivation leads to an intensified 

desire to accomplish the restricted behavior and simultaneously increases its 

perceived attractiveness (Brehm and Brehm 1981). 

Furthermore, a product’s limited availability can bring a threat or loss of personal 

freedom on choosing the offer, thus it may trigger psychological reactance that 

leads to increased attention to the limited goods, and ultimately, increased 

consumer motivation to obtain the alternative that is no longer fully accessible 

(Ditto and Jemmott 1989; Markus and Schwartz 2010; Worchel and Brehm 1971). 

When the limited offers become more attractive to customers, they are more 

willing to know more about the offer and respond to the offers. 

H1: Scarcity appeals increase the rate of response in promotion offer. 

Gain goal frame put more weight on variation in cost and perceived value which 

associates to economic motivations in customers’ purchase decision while 

concerns about emotional, social or ethical consequences are of lesser importance 

(Lindenberg and Steg 2007). In addition, gain goal frame deals with threats to 
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one’s financial security. Furthermore, in the study of (Barbopoulos & Johansson 

2016). Gain goal is related to 2 distinct dimensions, Thrift and safety which 

concern about a safe choice regarding cost-effective, price conscious way as well 

as a wise use of money. On the other hand, consumers interpret demand that has 

outstripped supply as evidence of the quality of the product in question (Worchel 

et al. 1975; Van Herpen et al. 2009) since high demand is seen as lots of good 

evaluations from other buyers. For this reason, when gain goal is activated, 

demand-based scarcity will have more impact on customers’ behaviors.   

H2: Gain Goal frame increase the effect of demand-based scarcity on purchase 

intention. 

Hedonic goal emphasizes more on changes in pleasures, mood as well as energy 

levels and less on price consciousness and economic utility (Lindenberg and Steg, 

2007). This goal master deals with pleasures and excitement, as well as avoidance 

of effort and negative feelings. On the other hand, since limited supply is taken to 

imply exclusivity, consumers value the possession of rare products as a means to 

emphasize their own “uniqueness” (Snyder 1992) and attain social status (Lynn 

1992) which associates with excitement and pleasures. From this point, we argue 

that when hedonic goal is activated, the effect of supply-based scarcity messages 

on customers’ behaviors will be stronger.  

H3: Hedonic Goal frame increase the effect of supply scarcity on purchase 

intention. 

Normative goal associates with a heightened sensitivity how one ought to act, 

according to personal norms, the opinions of others and the society as a whole 

(Lindenberg and Steg 2007). The normative goal makes customers focus on 

morality, social standards and how others act. It seems to be clear that normative 

goal is linked to demand scarcity and increase the effect of demand scarcity on 

purchase intention. 

H4: Normative Goal frame increase the effect of demand scarcity effect on 

purchase intention. 

Nichols (2012) proposed the term “consumer competitive arousal” as "Feelings 

and thoughts regarding the competitive nature of a purchase situation, and the 

belief that one would need to compete with other buyers to achieve a goal in a 

particular buying situation". In the research, scarcity is fundamental to the concept 
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of competition, which plays a big role in measuring consumer competitive 

arousal. In addition, researchers agree that scarcity implies competition, and 

successfully obtaining something scarce signifies that one has won the 

competition (Knowles & Linn 2004). 

Cialdini (2008) suggests that not only do people want an item more when it is 

scarce but they want it most when they are in competition for it. Obtaining a 

bargain becomes more like “winning” a bargain (Bawa and Shoemaker 1987), 

where the bargain provides both utilitarian as well as hedonic fulfillment 

(Garretson and Burton 2003). Schindler (1989) explains this joy-of-winning as a 

“pride-like satisfaction of having won in an implied game . . . against other 

consumers”. In order to incorporate the psychology of buying into the model of 

evaluating transactions, Thaler (1985) postulated the concept of transaction utility 

and acquisition utility as two kind of utility. Acquisition utility relates to 

economic side of the transaction, net utility that accrues from the trade of price p 

to obtain the product z. Transaction utility depends on the actual price p compared 

to some reference price, p*. The higher the price p compares to reference price, 

the less the transaction utility gains. In order to maximize utility, people tend to 

lower the price p compared with reference price. On the other hand, reference 

price can be obtained by looking at other people’s offers. Thus, in limited 

promotional offer situation, scarcity creates a competition among potential 

customers to gain the best offer in order to maximize their offer’s total utility.  

Based on these arguments, we propose the fifth hypothesis as follow: 

H5a: Perceived competition mediate the relationship between supply-based 

scarcity and purchase intention.  

H5b: Perceived competition mediate the relationship between demand-based 

scarcity and purchase intention. 

Furthermore, we are going to estimate the interaction effect of demand-based 

scarcity and supply-based scarcity on perceived competition. We estimate that 

each types of scarcity separately provide only one clue and evidence for the 

perception of competition among customers. Because consumer competition only 

occurs if two conditions happen together that is limited supply and high demand. 

If only one condition appears, for example limited supply, customers have only 

one clue or evidence for the assumption of competition among consumers. 

However, if two conditions are presented clearly, customers will have a sharp 
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perception about the competition. From this estimation, we propose the last 

hypothesis: 

H6: There is an interaction effect between demand-based scarcity and supply-

based scarcity in the relationship with perceived competition among buyers. 

Diagram 1:  Scarcity effect framework

  

4. Methodology  

4.1 Experiment 1  

Experiment 1 will be conducted to test the hypothesis H1. 

H1: Scarcity appeals increase the rate of response in promotion offer. 

 Identification of samples:  

NorwayShop customers base with 1000 emails 

 Methodology and methods:  

Email campaign will be carried out with 1000 customers. They will be 

randomly divided into 3 groups with 3 types of messages: No-scarcity 

message, Demand-based scarcity and Supply-based scarcity messages 

respectively. The response rate will be measure for each group. 

 Measurement: 

The email campaign will be track and measure which email account open 

the mail and which click on the link of product inside the mail. 
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Response rate will be measure by number of recipients clicking divided by 

the number of recipients who open the mail. 

Then we use one-way ANOVA with Bonferroni test to test the hypothesis. 

4.2 Experiment 2  

Experiment 2 will be conducted to test the hypotheses H2, H3 and H4. 

 Identification of samples:  

A group of 100 students will be collected to do a survey-based research. 

 Methodology and methods (Between-subject and Within-subject research) 

o Step 1: Participants will be randomly allocated to one of 4 groups 

in which they will be primed with different goal frames: Gain 

Goal, Hedonic Goal and Normative Goal and Control group. 

o Step 2: After goals are activated, participants will evaluate each 

offers regarding their purchase intention. There will be 2 offers 

with supply scarcity messages, demand scarcity message. 

o The results will be analysis with N-way ANOVA with dependent 

variable as purchase intention and 2 categorical independent 

variables as each Goal frame and each scarcity message.  

 

 

 Measurement:  

Purchase intention measurement scale will be adopted from Aggarwal et al 

(2011). Purchase intention will be measured using an average of two, 

seven-point scales:  

If you were in the market to buy this product, how likely are you to buy 

the advertised product? 

1 = “not likely to purchase at all,” 7 = “very likely to purchase” 

If I were in the market to buy this product, I would consider buying the 

advertised product: 

1 = “definitely not buy,” 7 = “definitely buy”. 

4.3 Experiment 3  

Experiment 3 will test the hypothesis H5a and H5b. 

 Identification of samples: 

Group of 100 participants will be collected. 
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 Methodology and methods 

o Step 1: There will be 2x2 design of combining different level of 

supply and demand scarcity messages (Yes/No) 

o Step 2: Participant will evaluate their perception on supply scarcity 

level and demand scarcity level of each offer. 

o Step 3: Participant will evaluate their perception of competition 

level in each offer. 

o Step 4: Participant will evaluate their purchase intention in each 

offer. 

o The data will be analyzed with Sobel Test proposed by Baron and 

Kenny (1986) with following equations: 

 Purchase intention = a1+ b1*Perceived Supply-based Scarcity 

+c1*Perceived Demand-based Scarcity 

 Perceived Competition = a2 +b2* Perceived Supply-based Scarcity 

+c2*Perceived Demand-based Scarcity + d2 *Perceived Supply-based 

Scarcity * Perceived Demand-based Scarcity 

 Purchase intention = a3 + b3* Perceived Supply-based Scarcity + c3* 

Perceived Demand-based Scarcity + d3* Perceived Competition 

 Measurement: Developed from scarcity definition and  

o Perceived Supply-based Scarcity and Perceived Demand-based 

Scarcity 

Participants were instructed to respond to a statement adopted from a 

study by Eisend (2008), “How available do you think Product X is”, on a 

seven-point scale anchored by “rather inadequate” and “rather adequate”. 

In both demand- and supply-generated scarcity conditions, participants 

who perceived the availability of the product to be relatively inadequate 

(score, 4) were further asked to identify the stated cause of the scarcity: 

heavy demand or limited supply. 

o Perceived Competition: Adopted from Nicolas 2012 

- I felt like I was competing with others 

- I was trying to buy something that others were also trying to buy 

- Other shoppers were rivals of mine 

- After shopping for this item, I felt like I had “won”∗∗ 
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- Other people who were shopping for this item “lost” if they were not 

able to buy it 

- It felt like a battle with other shoppers when I was trying to buy this 

item 

- I needed a strategy or game plan when I was trying to buy this item 

- Trying to buy this item was a competition 

- I felt successful after shopping for this item∗∗ 

- I felt a lot of anxiety about being able to buy this item 

o Purchase intention: will be measured as same as in the Experiment 

2. 
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5. Timeline 

After the hand-in of this preliminary report, we will endeavor following the plan 

described below.  

January:  

16
th

: deadline preliminary report  

Continue with the literature review  

Clarify the research question and hypotheses  

February:  

Finalize methodology and requirement of necessary data 

March:  

Work with TheNorwayShop to plan the experiment with their E-commerce 

website. 

Design and conduct the survey research.  

April:  

Data analysis  

Discuss observations with supervisor, and adjust data accordingly. Interpret and 

write about findings.  

May:  

Write the thesis 

June:  

Hand in the first draft 

July: 

Hand in the second draft 

August 

31
st
: Submit the final thesis 
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