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Zusammenfassung
Die

vorliegende

Dissertation

beabsichtigt

ein

Verständnis

von

Konsumentenverhalten in Bezug auf Güterknappheit zu erarbeiten. Obwohl es
bereits umfassende Forschung darüber gibt, ob und wie Güterknappheit das
Konsumentenverhalten beeinflusst, gibt es bisher noch keine integrative Analyse von
Forschungsergebnissen. Um diese Lücke zu füllen, beinhaltet diese Dissertation eine
gründliche Sichtung der Literatur zum Konsumentenverhalten in Bezug auf
Güterknappheit und eine genaue Metanalyse, die die Wirkungsweise von
Güterknappheit analysiert. Die Analyse bestätigt, insofern dies möglich ist, die
bisherige – veröffentlichte und unveröffentlichte - Forschung zu Güterknappheit und
widmet sich zwei Fragen, die zentral sind, um die Wirkung von Güterknappheit zu
verstehen: (1) Wie beeinflusst Güterknappheit das Konsumentenverhalten? Und (2)
Gibt es für diesen Effekt Moderatoren? Die Literaturübersicht umfasst 46 Jahre
(1968-2014) empirischer Forschung für 17 Ergebnisvariablen und zeigt, dass
Güterknappheit einen signifikanten und positiven Einfluss auf die folgenden
Variablen hat: Einstellung zu dem Angebot, Produkteinstellung, kompetitives
Konsumenteninteresse,
wahrgenommene

Impulskäufe,

Beliebtheit,

wahrgenommene

wahrgenommene

Knappheit,

Exklusivität,
Kaufverhalten,

Kaufintention und Zahlungsbereitschaft. Für sowohl signifikante als auch heterogene
Beziehungen mit einer ausreichenden großen Stichprobengrößen wurden mehrere
Moderatoren durch eine Reihe von gewichteten Stichprobengrößen anhand von
Varianzanalysen

und

Metaregressionen

untersucht.

Die

Manipulation

von

Güterknappheit bewirkt eine höhere Rate an wahrgenommener Güterknappheit,
wenn statt eines Zeitlimits ein Quantitätslimit eingesetzt wird, wenn die
Güterknappheit durch VerkäuferInnen kommuniziert wird und nicht durch Forscher,
wenn Studien mit anderen Stichproben als nordamerikanischen/europäischen
Stichproben durchgeführt werden, wenn das knappe Produkt den Studienteilnehmern
nicht offeriert wird und wenn eine relative Preisinformation vorhanden ist. In Bezug
auf

Produkteinstellungen

ist

die

Wirkungsgröße

von

lieferungsbedingter

Güterknappheit für auffällige Produkte größer. Dasselbe gilt für langlebige Produkte
im Vergleich zu FMCG und wenn ein Forscher die Güterknappheit kommuniziert.
Die Wirkung von Güterknappheit auf die Kaufintention ist höher, wenn unauffällige
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Produkte mit Nachfrage bezogener Knappheit kombiniert werden. Zuletzt lässt sich
sagen, dass die Wirkungsgrößen von Güterknappheit auf das Kaufverhalten positiver
sind wenn der Besitz des knappen Gutes von der Reaktion der Teilnehmer abhängt.
Diese Ergebnisse liefern einen wichtigen Fortschritt derzeitigen Wissens, um die
Wirkung von Güterknappheit auf das Konsumentenverhalten zu verstehen.
Schlagwörter: Knappheit, Quantitätslimits, Zeitlimits
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Abstract
This dissertation seeks to provide an understanding of consumer response to product
scarcity. Despite the vast amount of research about whether and how product scarcity
affects consumer behavior, an integrative analysis of research findings remains
unexplored. To fill this void, this dissertation includes a thorough literature review
about consumer response to scarcity and a detailed meta-analysis that examines the
efficacy of product scarcity. The analysis consolidates to the extent that is possible
the product scarcity research – published and unpublished – and addresses two
questions that are central to understand the effectiveness of product scarcity: (1) How
does product scarcity affect consumer behavior? and (2) Are there moderators of this
effect? The meta-analytic review synthetizes 46 years (1968−2014) of empirical
research for 17 outcome variables and reveals that product scarcity has a significant
and positive effect on the following variables: attitude towards the deal, attitude
towards the product, consumer competitive arousal, impulse buying, perceived
exclusiveness, perceived popularity, perceived scarcity, purchase behavior, purchase
intention, and willingness-to-pay. For simultaneously significant and heterogeneous
relationships with sufficient number of effect sizes, several moderators been
investigated through a series of sample size weighted analyses of variance and metaregressions. Manipulations of scarcity generate higher perceived scarcity scores
when a quantity limit instead of a time limit is used, when the scarcity appeal is
communicated by salespeople, but not experimenters, when studies are conducted
with samples other than North American/European samples, when scarcity is caused
by excess demand compared to when it is caused by limited supply, when the scarce
product is not promised to study participants, and when relative price information is
present. For attitude towards the product, effect sizes of scarcity are more positive for
conspicuous products subjected to supply-related scarcity, for durables compared to
FMCG, and when an experimenter communicates the scarcity appeal. Scarcity`s
impact on purchase intention is higher when inconspicuous products are combined
with demand-related scarcity. Finally, effect sizes of scarcity on purchase behavior
are more positive when possession of the scarce product is dependent on participants'
response. These findings provide meaningful advancement of current knowledge for
understanding the effects of product scarcity on consumer behavior.
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1. Introduction
Scarcity is omnipresent in the consumer landscape. The maxim "opportunities
seem more valuable to us when their availability is limited" (Cialdini, 1984, p. 238)
seems to guide marketers in using scarcity tactics and characterize consumers in
making consumption decisions. Product scarcity has received considerable attention
from marketing scholars and practitioners over the last decades. In the United States,
one in every fifth retail advertisement in newspapers and one in every third program
segment in TV-shopping channels contain a scarcity appeal (Fritchie and Johnson,
2003; Howard et al., 2007). A basic search of the word "scarcity" in AMA journal
articles published after the year 2000 returns more than 300 publications. Despite the
accumulation of research findings, especially over the last decades, a thorough and
up-to-date consolidation of research findings and a definition of the concept in
marketing context are missing. So far, only Lynn (1991) has attempted a quantitative
integration by meta-analysis in this area. Interestingly, the concept of scarcity in
marketing context has neither been explicitly defined, nor are manipulations of
scarcity in marketing research consistent.

1.1

Research Problem and Research Questions

The marketing research problem addressed in this research is:
(How) Can marketers utilize product scarcity in order to influence consumer
behavior?
The research questions that are necessary to ask in order to solve this research
problem are:
(1) How does product scarcity affect consumer behavior?
(2) Are there moderators of this effect?

1.2

Justification for the Research
The dissertation contributes to marketing research in three main ways. First

and foremost, no meta-analysis focusing only on the effects of scarcity of products
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on consumer behavior has previously been conducted. Although, the meta-analysis
by Lynn (1991) does include manipulations of scarcity, it is rather about the effects
of unavailability of commodities on their perceived value, not scarcity per se. Lynn
(1991) has also included all kinds of commodities; for instance, even heckling of
political speeches, not only products. Furthermore, in Lynn`s (1991) meta-analysis,
various outcome variables have been classified under the perceived value category
and have not been analyzed separately. Last, the analysis has been conducted more
than 20 years ago.
Second, there is no all-encompassing classification of market scarcity in
marketing literature. Although various classifications about unavailability/limited
availability or types of scarcity exist, none of them tap the concept of market scarcity
as a whole. This dissertation attempts to define and classify types of product scarcity
in the marketing context. Third, there is no review article consolidating previous
findings about scarcity`s effects on consumer behavior in marketing literature. This
dissertation provides a thorough literature review that addresses theoretical
explanations of scarcity`s effects both from psychology and marketing scholars, as
well as summarizing previous findings about the effects of scarcity on consumer
behavior reported in marketing literature.

1.3

Methodology
The dissertation begins with a literature review, followed by a meta-analysis

about how scarcity appeals impact 16 consumer behavior outcome variables; namely:
perceived scarcity, willingness-to-pay, quantity consumed, perceived quality,
perceived popularity, elaborated thoughts, valence of thoughts, consumer
competitive arousal, impulse buying, attitude towards the deal, attitude towards the
product, deal intention, perceived value, purchase behavior, purchase intention, and
perceived exclusiveness. A meta-analysis can be understood as a quantitative
synthesis of research findings related to the subject at hand. The method was first
used by Gene V. Glass in 1977 to address Hans Eysenck`s claim about
psychotherapy having no beneficial effects on patients (Lipsey and Wilson, 2001). In
order to conduct a meta-analysis, the research problem must be specified in advance.
After that, the scope of the study must be determined. For instance, Lynn (1991) has
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conducted a meta-analysis in order to quantify the effects of unavailability of
commodities on their value in 1991; however, as of 2015, it is impossible to replicate
this meta-analysis, since research volume has rapidly increased since then. The scope
of the study has been limited to scarcity appeals; more specifically, to time and
quantity limits on products in this meta-analysis. After the determination of scope,
study retrieval has been executed with the help of keyword searches in wellestablished databases and other appropriate search engines. The retrieved studies
have then been assessed for suitability and have been included when suitable.
Following this step, a coding scheme has been developed, and the selected study
characteristics together with the reported appropriate statistical information have
been coded with SPSS. In case there were missing statistics to calculate the effect
size, authors of the studies have been contacted via email. Last, effect sizes have
been integrated and in case the effect size is significant and a significant
heterogeneity in effect sizes exists, a weighted analysis of variance and/or a weighted
meta-regression have been conducted in order to explain the heterogeneity of the
effect sizes. More detailed explanations about the methodology are provided in
Chapter 6.

1.4

Working Definitions
As mentioned above, meta-analysis has been chosen as the method for the

empirical research. The working definition of product scarcity for the meta-analysis
actually refers to limited opportunity scarcity (how this definition has been derived is
elaborated in chapter 3.4.) and is defined as follows: 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. In the context of limited opportunity
scarcity, I have further limited the scope of the meta-analysis to time limits (deadline
technique) and quantity limits (limited-number tactic). A limited-number tactic is
said to exist "when the customer is informed that a certain product is in short supply
that cannot be guaranteed to last for long" (Cialdini, 1984, p. 233). The 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, p. 234).
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1.5

Organization of the Dissertation
This dissertation is composed of seven chapters. Chapter 1 presents an

introduction to the dissertation. Chapter 2 reviews the concept of scarcity outside of
the marketing context, whereas Chapter 3 only reviews the concept of scarcity within
the marketing context. In addition, Chapter 3 provides various typologies of scarcity
found in marketing literature and proposes a definition of product scarcity and a new
typology of scarcity that integrates some previous typologies. Chapter 4 presents the
theoretical explanation of scarcity`s effects on behavior. Chapter 5 reports the
findings in marketing literature related to scarcity`s effects on consumer behavior,
starting with outcome variables and mediators, which is then followed by a through
review of moderators of this effect. Chapter 6 examines the effects of time and
quantity limits on consumer behavior by means of a meta-analysis. Finally, the
results of the meta-analysis and the literature review are summarized in Chapter 7.

1.6

Delimitations of Scope
As previously mentioned in subchapter 1.3 about the methodology, the meta-

analysis by Lynn (1991) about the effects of limited availability of commodities on
perceived value includes all types of limited availability; namely, scarcity, delays,
restrictions, cost/effort, and others. Furthermore, it includes all commodities. It may
have been possible to conduct such a meta-analysis in 1991; but with the accessible
research volume of today, it is impossible to tap the topic in one single metaanalysis. Even the retrieved literature about scarcity, time limits, and quantity limits
alone has resulted in 186 publications. Therefore, the scope of the meta-analysis has
been limited to the effects of product scarcity on consumer behavior. As mentioned
in Chapters 2 and 3, there is no single, agreed-upon definition of scarcity in
marketing. For this reason, the unit of analysis in the meta-analysis has been further
limited to time and quantity limited scarcity tactics.
The scope of the whole dissertation; however, is neither limited to time and
quantity scarcity tactics, nor to scarcity in marketing. The reason for that lies in the
rather vague, or even nonexistent definitions of scarcity in marketing literature. For
this reason, the concept of scarcity had to be better understood; I have studied the
concept of scarcity both in and out of marketing context, and I have also studied the
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concept of limited availability and have tried to disentangle the concept of scarcity
from limited availability. All in all, the main focus of the dissertation is not limited
to, but rests on product scarcity in marketing.

1.7

Chapter Summary
This introductory chapter aims to provide a comprehensive picture of the

thesis. After presenting a short background to the topic, it has introduced the research
problem and research questions. Then, it has justified the need for the research in the
field, the methodology has been briefly described, the thesis has been outlined and
delimitations have been reported. Building on these foundations, the topic will now
be explored in more detail followed by a more elaborate description of the research
method.
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2

Conceptual Background
This chapter first reviews the lexical definitions of scarcity, how the

definition of the word has evolved over time, and how it differs from related
constructs. The contextual definitions and uses of the concept scarcity in economics
and other social sciences except in marketing are presented next.

2.1

Definition of Scarcity

2.1.1 Etymological Origin of the Word Scarcity
According to "The Concise Oxford Dictionary of English Etymology" (Hoad,
1993), obsolete forms of the word scarce were scanty in the thirteenth century, and
niggardly in the fourteenth century, meaning deficient in quantity or number. The
word scarce stems from the Old Northern French word scars (Old French eschars,
Modern French échars) that traces back to the Roman excarpsus, past participle of
excarpere, meaning to select out. Hence the word scarcely, obsolete use scantily in
the thirteenth century, meaning sparingly, only just, not quite.
The word scarcity derives from the Old Northern French escarceté (modern
French écharseté), meaning an insufficiency of supply (Hoad, 1993). From the
fifteenth century on until the late eighteenth and nineteenth centuries, the word
scarcity acquired a specific meaning and referred to a period of insufficient supply of
necessities, or dearth. In other words, it acquired a temporal characteristic (Xenos,
1984), possibly due to historical events such as food shortages.

2.1.2 Lexical Definitions of Scarcity
"The Oxford English Dictionary" (Stevenson, 2010) defines the word scarcity
as "the state of being scarce or in short supply; shortage"; whereas the adjective
scarce is defined as "(a) (especially of food, money, or some other resource)
insufficient for the demand", (b) "occurring in small numbers or quantities; rare".
The word scarceness is listed as the noun form of the adjective scarce.
"Webster`s Unabridged Dictionary" (2002) defines the word scarcity as "the
quality or condition of being scarce: (a) sparingness, niggardliness, parsimony, (b)
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smallness of quantity or number in proportion to the wants or demands; very limited
supply, (c) lack of provisions for the support of life; a period of such want, (d) the
condition of lacking adequate supply (as of the necessities of life); penury, poverty,
(e) a state of imperfection; inadequacy, (f) rareness, uncommonness". The word
scarce has been defined as "(1a) deficient in quantity or number compared with the
demand; rare, (1b) not provided in sufficient abundance to be free, (2) parsimonious,
stingy, frugal".

2.1.3 Terminological Distinctions
Definitions of other concepts related to the concept of scarcity are provided
below. All definitions are taken from "The Oxford English Dictionary" (Stevenson,
2010).
-

Shortage: "a state or situation in which something needed cannot be obtained in
sufficient amounts".

-

Restriction: "(1) a limiting condition or measure, especially a legal one, (2) the
limitation or control of someone or something, or the state of being restricted".

-

Limit: "(1) a point or level beyond which something does not or may not extend
or pass, (1a) (often limits) the terminal point or boundary of an area or
movement, (1b) the furthest extent of one's physical or mental endurance, (2) a
restriction on the size or amount of something permissible or possible".

-

Unavailable: "(1) not able to be used or obtained; not at someone's disposal, (2)
(of a person) not free to do something; otherwise occupied".

-

Rare: "(1) (of an event, situation, or condition) not occurring very often, (1a)
(of a thing) not found in large numbers and so of interest or value, (1b)
unusually good or remarkable".

-

Unique: "(1) being the only one of its kind; unlike anything else, (1a) (unique
to) belonging or connected to (one particular person, place, or thing), (1b)
particularly remarkable, special, or unusual".

-

Exclusive: "(1) excluding or not admitting other things, (1a) unable to exist or
be true if something else exists or is true, (1b) (of terms) excluding all but what
is specified., (2) restricted to the person, group, or area concerned, (2a) (of an

8

item or story) not published or broadcast elsewhere, (3) catering for or
available to only a few, select customers; high class and expensive, (4)
(exclusive of) not including".

2.2 Contextual Definitions and Uses of the Term Scarcity in Social
Sciences
The concept of scarcity has been and is still being broadly used by scholars in
various other disciplines as well. The use of these terms in four selected disciplines
(economics, psychology, sociology, and anthropology) based on their proximity to
the field of marketing have been addressed in this chapter. This dissertation is written
in the field of consumer behavior, but I still find it necessary to briefly discuss the
use of the scarcity concept in neighboring disciplines in order to illustrate how broad
the scope of scarcity research is. Since it is not possible to investigate all areas in
which scarcity is used in these disciplines, the following examples may remain
anecdotal.

2.2.1 Scarcity in Economics
First, "The Oxford Dictionary of Economics" (Black et al., 2012) defines
scarcity as "the property of being in excess demand at a zero price. This means that
in equilibrium the price of a scarce good or factor must be positive". In other words,
all commodities in a market are scarce. The commodity theory contradicts the
aforementioned classical microeconomic theory and suggests that the demand curve
shifts in the opposite direction of a shift in the supply curve. In other words, if the
supply of a product increases, the demand for the product decreases, and vice versa;
thus, it contradicts the assumption of demand curve being independent of the changes
in supply in classical microeconomics theory (Lynn, 1987).
In his seminal work "On the Principles of Political Economy and Taxation"
(1817), David Ricardo, one of the most influential of the classical economists,
distinguishes between scarce and reproducible commodities. As examples for scarce
commodities, Ricardo (1817) lists "some rare statues and pictures, scarce books and
coins, wines of a peculiar quality, which can be made only from grapes grown on a
particular soil, of which there is a very limited quantity". Ricardo (1817) argues that
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scarce commodities derive their exchangeable value solely from the intensity of
demand for them. Since it is not possible to alter the supply of scarce goods using
labor and the amount of labor required to produce them is irrelevant, their value is
"wholly dependent on the varying wealth and inclinations of those who are desirous
to possess them" (Ricardo, 1817). In other words, his view of scarcity is based on
naturally occurring scarcity.
Second, the fundamental postulate of modern economics is that at a given
system, the resources are scarce, but human wants and needs are innately insatiable.
This general condition, also termed the economic problem, is scarcity. In order to
cope with scarcity, the economic actors are compelled to make choices about
production and consumption. Since this is a postulate, modern economists are
actually referring to a political economy of supply and demand with the term
scarcity.
Third, resource scarcity is a topic of environmental economics. If marginal
costs increase, as remaining reserves decline (which would mean geological
scarcity), but market price does not increase as rapidly, then the resource is becoming
less scarce. For instance, copper has in time been replaced with aluminum to
distribute electricity. Although copper resources were geologically becoming scarcer,
and therefore, the marginal cost of copper was increasing, the real price of copper
has fallen and copper has not become scarcer. On the contrary, the technology to
extract crude oil in the second half of the nineteenth century has led to a decrease of
marginal cost, yet the demand for kerosene and other distilleries has increased at a
greater rate and led to a price increase, making crude oil scarcer (Conrad, 1999). All
in all, scarcity does not imply a limitation in supply; it is rather the consequence of
both supply and demand levels for a product.
Wennerlind (1999) classifies the use of the term scarcity within the
economics literature into two heuristic categories based on the origin and future of
the concept, namely: ahistorical scarcity and historical scarcity. Both categories are
addressed in the following chapters.
2.2.1.1 Ahistorical Scarcity
The ahistorical definitions of scarcity are not governed by history, historical
development, or tradition. Instead of addressing the concept of scarcity within a
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historical perspective or context, these definitions have arisen as the result of inborn
motivations, biological characteristics, and existential necessities of human beings.
(Wennerlind, 1999, p. 28) further classifies ahistorical scarcity into four categories:
-

Metaphysical scarcity: this definition simply states that since nothing, at least
not that we are aware of, is infinite, everything is scarce... all human life is
subject to the condition for the very reason that time is limited.

-

Natural scarcity: mankind is confronted with a niggardly and inhospitable
ecological system.

-

Subjective scarcity: scarcity is an ever-present condition resulting from Homo
economicus` innate preference for more over less in every situation.

-

Sartrean scarcity: Jean-Paul Sartre used the term scarcity to denote any
situation insufficiency or disequilibrium, such a scarcity of time, ideas, food,
and even consumers and argued that they are engines of history.

2.2.1.2 Historical Scarcity
Wennerlind (1999, p. 31) lists seven different categories of historical scarcity
that have been addressed below:
-

Accidental scarcity: this form of scarcity signifies a period of insufficiency or
dearth, a situation with temporal limits.

-

Individual scarcity/General abundance: scarcity may indeed exist on an
individual level, but they claimed that western societies, aided by superior
technology, are actually experiencing general abundance.

-

Real scarcity: this ‘concrete’ form of scarcity is said to exist when individuals
have insufficient purchasing power to satisfy their needs, or basic necessities.

-

Contrived scarcity: contrived scarcity results when individual firms have
achieved market power in their output markets, allowing them to increase
profits by limiting their supply.

-

Artificial scarcity: this notion of scarcity is said to exist when individuals have
insufficient purchasing power to satisfy their wants, beyond their needs.

-

Absolute scarcity: absolute scarcity is based on the limitedness and
depletability of earth`s resources.
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-

Capitalist scarcity: a type of scarcity induced by capitalism. In the past, the
wants of the uneconomic man were scarce, but his means were plentiful;
whereas today, the opposite holds true.

2.2.2 Scarcity in Other Social Sciences
In psychology, the concept of scarcity may refer to scarcity of objects (e.g.,
Mittone and Savadori, 2009); temporal scarcity such as the time left until university
graduation (e.g., Kurtz, 2008) or the time left until death (e.g., King et al., 2009); and
scarcity of potential mates (e.g., Durante et al., 2012). In anthropology, social
scarcity refers to the condition of resource shortages as the result of uneven social
measures that serve economic and politic gains, while natural scarcity denotes the
condition of resource shortages as a result of ecological crisis (e.g., Shantz, 2003). In
sociology, the term has been used to denote the scarcity of time to explain the
acceleration of the speed of life as a result of socio-economic progress (e.g.,
Wajcman, 2008) and scarcity of resources such as agricultural land (e.g., Villareal,
2004) or food (e.g., Evans et al., 2013).

2.3

Discussion
Considering the interdisciplinary nature of scarcity and how many different

meanings it can bear within a single discipline, scarcity is a ubiquitous phenomenon.
It is both a distinct and an overlapping construct with other relevant constructs such
as a restriction, uniqueness, exclusiveness etc., but must be clearly defined with
certain boundaries in order to conduct a meta-analysis or a literature review. This
overview of contextual uses and definitions of scarcity in social sciences and
economics suggests that it is impossible to define scarcity without a certain context.
Therefore, an elaborate overview of the contextual definitions and uses of scarcity in
the marketing context follow next.
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3

The Concept of Scarcity in Marketing Context

3.1

Disentangling the Scarcity Concept from Unavailability

3.1.1 Brock`s (1968) View of Unavailability within the Commodity Theory
Framework
Brock`s (1968) commodity theory is built on two principal premises. First,
"any commodity will be valued to the extent it is unavailable" (Brock, 1968, p. 246).
Second, "threat increases commodity-seeking behavior and the tendency to withhold
commodities from others" (Brock, 1968, p. 246). In order to fully understand this
theory, three main concepts must be clarified in advance: the concept of
unavailability, the concept of a commodity, and the concept of a threat. A
commodity is "anything which has usefulness to its possessor and which can be
conveyed from person to person" (Brock, 1968, p. 246). There are two important
aspects of this definition. First, a commodity does not necessarily have to be
transacted; in other words, it can also be conveyed without a buyer-seller agreement
for reciprocity. Second, usefulness does not necessarily imply positive utility. Brock
(1968) explicitly mentions that "usefulness implies that the commodity is seen by the
possessor as having potential relevance to his needs and interests; he is an interested
possessor" (Brock, 1968, p. 246).
According to Brock (1968), threat is tentatively defined as "a situational
variation, which leads the individual to anticipate decrement in physical or social
well-being" (Brock, 1968, p. 246). Brock (1968) refrains from discussing the concept
of threat further in his work, based on the argument that it has received little
development.
In Brock`s (1968) work, the concept of unavailability "refers to scarcity and
to the degree of effort seemingly needed to obtain the commodity" (Brock, 1968, p.
246). A commodity may be unavailable to an individual because of scarcity, costs,
effort, restrictions, or delays. In other words, scarcity is only one manner by which a
commodity becomes unavailable to an individual. More specifically, scarcity refers
to situations where: "the perceived number of co-recipients, relative to the total
number of potential co-recipients declines", and/or "the recipient perceives that few
other communicators exits who might have delivered the same message" (Brock,
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1968, p. 248). Hereby, it is necessary to note that Brock (1968) restricts the
application of commodity theory only to informational commodities (commodities
that are not relinquished in a transaction) and thereby excludes material commodities
(commodities that are relinquished in a transaction), using the distinction between
informational and material commodities by Rosen (1966). Thus, he focuses on
communicative selectivity, which can either be selective receptivity to information or
selective transmission of information. This is the reason why the focus of Brock`s
(1968) definition of scarcity lies in messages - an informational commodity.
The remaining means by which a commodity becomes unavailable are effort,
restrictions, and delays. Effort refers to situations where: "the degree of coercion
upon the communicator to bring about disclosure has increased, the perceived effort
involved for the communicator, either to conceal the information or to transmit it, has
increased, and/or magnitude of the recipient’s effort to obtain the information to
understand (decode) it has increased" (Brock, 1968, p. 249). Restrictions refer to
situations where: "the amount of reasons opposing disclosure has increased", and/or
"restrictions set by the communicator on further transmission have increased"
(Brock, 1968, p. 250). Delays refer to situations where: "there is a delay by the
communicator" (Brock, 1968, p. 250).
Lynn (1991) has slightly modified this classification of unavailability in his
meta-analysis about the effects of unavailability on perceived value. In the coding
instructions chapter for the meta-analysis, Lynn (1987) provides the following
definitions: "Scarcity = manipulations of # of commodities, # of people who can
have the commodity, or # of people who want the commodity (the emphasis is on the
supply of the commodity relative to demand for it), Restriction = rules, regulations,
or contracts about who can and who cannot have the commodity, Effort/Price = the
cost or force required to get the commodity, Delay = having to wait before you can
get the commodity, Other = anything not fitting in the above categories or anything
fitting in more than one of the above categories" (Lynn, 1987, p. 140).

3.1.2 Verhallen and Robben`s (1995) Classification of (Un)Availability
Verhallen and Robben (1995) classify availability into unavailability and
conditions that potentially evoke situations of unavailability that are depicted in
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Table 1. The conditions that potentially evoke unavailability are restricted
availability, conditional availability, and limited availability due to market
circumstances. In restricted availability, availability of the commodity depends on
membership of a specific group, such as a newsletter being sent to only to AMA
members or a social gathering in a London members only club. When one is a
member, it satisfies the need for status and consequently amplifies the value of the
commodity; but when one is not a member, and the availability is blocked for the
individual only, it decreases the value of the commodity in line with the assumptions
of frustration theory (frustration theory is elaborated in chapter 4.3.4.). Yet when
membership is blocked for everyone, not only for the individual, it enhances the
value of the commodity in line with the postulate of the reactance theory (reactance
theory is elaborated in chapter 4.3.3.) − people tend to value a commodity more
when their freedom to obtain it has been blocked or eliminated.
Limited availability can be caused by market circumstances (either excess
demand or limited supply, or both) or by nonmarket circumstances (e.g., accidental
unavailability). Research shows that limited availability increases the value of a
product to a greater extent when the cause of limited availability is increased demand
compared to when it is due to accidental circumstances (Worchel et al., 1975;
Verhallen, 1982; Verhallen and Robben, 1994). This finding does not hold for nonproducts, such as the persuasiveness of a message (Worchel, 1992).
In conditional availability, the commodity is available only when specific
conditions in terms of effort in the form of behavioral sacrifice (e.g., participating in
a lecture), financial sacrifice (e.g., high cost products), and/or social sacrifice (e.g.,
compliance with conformity) are met. These conditions are not mutually exclusive
(e.g., obtaining a diploma from a private university requires both effort and financial
sacrifice). These availability requirements lead to an increased cost evaluation, which
in turn amplifies value (Verhallen and Robben, 1995).
Similar to restricted availability for non-members (which also mean
unavailability for the individual), unavailability either both evokes reactance and
amplifies value when the commodity is no longer available because of natural
reasons (e.g., extinct species of a butterfly), or evokes frustration and deflates value
when

15

Table 1 Types of limited availability, behavioral mechanisms, and product
evaluation (Verhallen and Robben, 1995, p. 372)
Type of

Description

Specification

Behavioral

Product

mechanism

evaluation

(1) reactance

(a) increase

(2) frustration

(b) decrease

- member

(3) status

(a) increase

- non-member

(1) reactance

(a) increase

- member

(3) status

(a) increase

- non-member

(2) frustration

(b) decrease
(a) increase

availability
Unavailability

(a) nature

(a) no longer
available

(b) regulations

(b) availability
blocked

Restricted

A commodity is

Only for: group

availability

available only for

membership

certain individuals

(a) no longer
available

(b) availability
blocked

Limited

Due to market or

(a) increased

(3) social status,

availability

nonmarket

demand

need for

circumstances

(b) limited

uniqueness

supply
(c) limited
supply and

(4) behavioral

increased

cost evaluation

demand

(7) altruism

(d) accidental

(a) increase
(b) decrease
(c) none

Conditional

A commodity is

(a) behavioral

(4) behavioral

availability

available only if

conditions: only

cost evaluation

specific conditions

if effort

are met

(b) financial

(5) financial cost

condition: only if

evaluation

(a) increase

(a) increase

paid for
(c) social

(6) social cost

condition: only if

evaluation

social service
rendered

(a) increase
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the availability of the commodity is blocked due to regulations (e.g., a discontinued
product). In the latter case, the individual blames unavailability to humancontrollable circumstances instead of uncontrollable nature and is therefore
frustrated.

3.1.3 Phantom Alternatives and Scarcity
A phantom alternative is "a choice option that looks real but is unavailable at
the time a decision is made" (Pratkanis and Farquhar, 1992, p. 103). Pratkanis and
Farquhar (1992) list natural scarcity among with other constraints, namely; a budget
limitation, a time restriction, a legal requirement, or an ethical principle as obstacles
preventing the decision maker from obtaining the alternative. Furthermore, the
authors list the scarcity-attractiveness effect as one of the generalizations about
phantom alternatives (in the sense that phantom alternatives are more attractive than
others). They explain the scarcity-attractiveness effect by the simple rule or decision
heuristic "If it is rare, if it is in high demand, it must be valuable" (Pratkanis and
Farquhar, 1992, p. 104).
In the context of retailing, a good example of a phantom alternative is a stockout or an out-of-stock product. Sloot (2006) classifies unavailability in the context of
retailing into temporary and permanent assortment unavailability. "A temporary
unavailability is signaled by an open space in the shelf, in which case consumers
generally know that the product normally is available and will be available again
soon (e.g., their next shopping trip)" (Sloot, 2006, p. 11), whereas permanent
assortment unavailability is a discontinued product or an eliminated brand.

3.1.4 Discussion
From my point of view, all of the aforementioned theoretical views on
scarcity and unavailability share two things in common: (1) scarcity is only one
manner through which a commodity may become unavailable, (2) scarcity pinpoints
a potential or certain unavailability of the commodity in the future, not at the time a
decision is made. These differences between unavailability and scarcity do not
explain the difference between restrictions and unavailability, restrictions being
another manner through which a commodity may become unavailable. In
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unavailability (e.g., out-of-stock product) the decision maker is completely sure
about the unavailability of the commodity to both to her- or himself and to others at
the time of decision; whereas in restrictions (e.g., censorship, age restrictions on
pornographic material), the decision maker is completely sure that the commodity is
unavailable to her- or himself (or to an in-group) and the availability of the
commodity to others. Thus, the difference between scarcity, restrictions, and
unavailability is that in scarcity, the commodity is certainly or possibly unavailable
in the future but certainly available in the present to the decision maker; in
restrictions, the commodity is certainly unavailable in the present to the decision
maker, but certainly available to others; in unavailability, the commodity is certainly
unavailable both to the decision maker and to others in the present. In the case of a
delay, the commodity is certainly unavailable in the present, but will definitely be
available in the future, both for self and others. Table 2 organizes these differences.

Table 2 Types of unavailability
Time of (Un)availability
Unavailable now,

Unavailable

Available now, but

but available in

both now and

(may be)

the future

in the future

unavailable in the

in-group)

Only self (or

- age restrictions

- censorship

- delay

- due to

- out-of-stock
Everyone

Target (group) of unavailability

future

regulations
(discontinued
product)
- due to nature
(extinct
species)

- scarcity
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3.2

Scarcity Principle in Consumer Behavior

3.2.1 Cialdini`s (1984) View of the Scarcity Principle
In his seminal work "Influence", Cialdini (1984) puts forward six main
principles of persuasion: reciprocation, social proof, commitment and consistency,
liking, authority, and scarcity. For instance, marketers can influence consumers by
giving away free samples which will lead consumers to want to do something for the
marketer in return, because the principle of reciprocation is at play. Marketers can
also influence customers by providing them with social proof, e.g. by adding the
word best seller on the cover of a book, because people tend to look up the people
around them for their actions and decisions. A third way to influence consumers is to
get them commit to something and they will be consistent in their actions, such as
asking customers to sign up for an event in advance, instead of making participation
open to everyone on the day of the event. A fourth way to influence others is to
generate their liking, either based on physical attractiveness, similarity, or
compliments, such as by choosing attractive salespeople - a tactic used by
Abercrombie & Fitch (Leung, 2004). A fifth way to increase credibility is by having
or creating the illusion of authority, either with academic titles or with the display of
wealth, such as by using M.D.s in ads. Finally, the sixth way to influence people is
by using the scarcity principle, the fact that "opportunities seem more valuable to us
when their availability is limited" (Cialdini, 1984, p. 230).
Cialdini (1984) does not provide a definition for scarcity, but merely
classifies scarcity tactics into limited-number tactics and deadline tactics. A limitednumber tactic is said to exist "when the customer is informed that a certain product is
in short supply that cannot be guaranteed to last for long" (Cialdini, 1984, p. 233).
The 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, p. 234).
The examples given by Cialdini (1984) to illustrate the scarcity principle,
however, are neither limited to these two tactics, nor to marketplace offerings. These
examples include: time-restricted supply of a temple visit, diminished number of
members of the opposite sex close to a bar’s closing time, collectibles, collectibles
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with flaws, quantity-restricted supply of a convertible, shelf-based scarcity, timerestricted deals, creating restricted access to toys using physical obstacles, parental
interference to romantic relationships – termed the Romeo and Juliet effect -,
governmental bans on gun ownership and laundry products containing phosphates,
censorship of violence, pornography, and radical political rhetoric, ban on a speech
opposing coed dorms, age restriction on a novel, an exclusive message on the
impending scarcity of beef, and official censorship of information in a courtroom
setting.

3.2.2 Scarcity Principle in Marketing Practice
In all the studies that manipulate scarcity or that are about scarcity in
marketing literature, there is no definition of scarcity, let alone an agreed-upon,
single definition of this construct. The dictionary of the American Marketing
Association (n.d.) also contains no definition of scarcity. However, it is possible to
distinguish between communication of scarcity with and without scarcity appeals.
According to the Concise Encyclopedia of Advertising (Clow and Baack, 2005), an
advertising appeal is "the general tone and nature of the commercial or message".
Scarcity appeals have been listed among fear, humor, sex, music, rationality, and
emotions as one of the major types of appeals. Although no exact definition of
scarcity appeal has been provided, the dictionary entry considers the limited supply
of a product where the limitation is on the number of products available, or time. I
would define a scarcity appeal as a message that communicates scarcity. However, it
is also possible to communicate scarcity without using an appeal, such as the case in
shelf-based scarcity. In the following chapters, I address both types of scarcity in
marketing theory, research, and practice.
3.2.2.1 Communication of Scarcity without an Appeal

Shelf-Based Scarcity
Shelf-based scarcity is a quantity limit that is created by stocking level
depletion and is not explicitly communicated with a scarcity appeal. In marketing
literature, shelf-based scarcity is usually communicated with a visual presentation of
products on the shelf in a retail environment, but in some studies, it is manipulated
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verbally. In shelf-based scarcity, "restriction on freedom of choice is actually quite
minimal and frequently temporary (i.e., the scarce product will most likely be
restocked at some point" (Parker, 2011, p. 18). On the other hand, a temporary
unavailability is "signaled by an open space in the shelf, in which case consumers
generally know that the product normally is available and will be available again
soon (e.g., their next shopping trip)" (Sloot, 2006, p. 11). Hence, a stock-out situation
and shelf-based scarcity are two different conditions, main difference being level of
unavailability in the present; in a stock-out condition, the product is totally
unavailable, but in shelf-based scarcity availability of the product is limited. Shelfbased scarcity also differs from other quantity limits such as limited editions, or only
while stocks last, because the latter definitely disappear from the market after they
have been sold-out (or after the announced date), thus the stocking level depletion is
expected to be permanent, not temporary. In shelf-based scarcity, the customer
expects the stocking level to be replenished.

Scarcity in Fast Fashion Retail Stores
Scarcity principle can be evident at the point-of-sale, especially in fast
fashion retail brands such as Primark, Zara, H&M etc. (Gupta, 2012; Barnes and
Lea-Greenwood, 2010; Byun, 2006), since "all fashion ends in excess" (Brannon,
2005, p. 65). Fast fashion retailers often do not use explicit scarcity appeals, yet
products are updated with a short renewal cycle and limited supply, thus creating an
atmosphere that leads to a sense of urgency among consumers (Gupta, 2012). Byun
and Sternquist (2008, p. 135) define fast fashion retail strategy as "a marketing
approach to respond to the latest fashion trends by frequently updating products with
a short renewal cycle and turning the inventory at a rapid rate". The difference
between shelf-based scarcity and perceived scarcity in fast fashion retail stores is that
products do not necessarily need to be scarce in fast fashion stores, a scarcity
expectation already exists in the consumer regardless of the stocking level of
products at the time of purchase. Researchers investigating the effects of perceived
scarcity in fast fashion retailers have therefore chosen variables referring to
consumer behavior in the retail environment such as in-store hoarding, urgency-tobuy, and in-store hiding (Gupta, 2012). Scarcity appeals are sometimes also used as
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an explicit signal, either by the salesperson or by a signage acting as a silent
salesperson, as in signages such as "get it before it goes" (Barnes and LeaGreenwood, 2010).
Although high frequency of stock-outs may hinder loyalty, Balachander and
Farquhar (1994) establish that a rationale for limiting product availability by
occasional stock-outs is to reduce price competition. Assuming that there are two
firms offering the same product, if the product is out-of-stock in one firm, the
customer will have to purchase the product at a higher price from the competing
firm. Thus, both firms will benefit from not entering a price competition with each
other. However, this mutual benefit condition exists only when customer search costs
are low; if search costs are high, the competing firm will refrain from increasing the
price too much and the benefit will diminish substantially.
As previously mentioned, fast-fashion retail stores such as Zara, H&M, or
Mango introduce fashion products with quick inventory turnover rate in limited
numbers, thereby creating an atmosphere of scarcity. The effects of this perceived
scarcity on consumer behavior in the fast fashion retail environment have been
investigated through surveys in a few dissertations and papers based on these
dissertations (Byun, 2006; Byun and Sternquist, 2008; Gupta, 2012; Gupta, 2013).
Byun and Sternquist (2008) investigated the antecedents of in-store hoarding, a
construct that refers to the act of customers grabbing and carrying products around
during shopping, in the fast fashion retail environment. The antecedents of in-store
hoarding that are depicted in Figure 1 were identified through literature review and
one-to-one interviews. Perceived perishability was defined as "an item that has a
fixed useful life or looks less desirable after a certain time" (Byun and Sternquist,
2008, p. 136). Some examples of perishable products are Christmas products, and
services. Fashion items are by nature perishable, since fashion changes very quickly.
Perceived perishability should lead to higher in-store hoarding, since consumers
worry that the product will not be in the store for long. Perceived scarcity on the
other hand, refers to the in-store scarcity of the products (e.g., limited number of
products per size, products almost out-of-stock) and should also have a positive
impact on in-store hoarding. Perceived low price encourages customers to pick up
and carry a product around without hesitating. The strongest path in the structural
model was the path between perceived perishability and in-store hoarding, followed
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by the paths between in-store hoarding and perceived scarcity, and perceived low
price.

Perceived

.37

Perishability

.22

Perceived
Scarcity

In-store
Hoarding

.17
Perceived Low
Price

Figure 1 Antecedents of in-store hoarding (Byun and Sternquist, 2008, p. 143)

Anticipated
Regret
Urgency to Buy

Perceived

In-store

Scarcity

Hoarding

In-store Hiding

Competitiveness

Gender

Hedonic Shopping Motivation
Need for Uniqueness

Figure 2 Proposed model of scarcity`s effects (Gupta, 2013, p. 21)
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Gupta (2013) examined the effects of seller-induced scarcity in fast-fashion
retail stores including gender, traits and states (competitiveness, hedonic shopping
motivation, and need for uniqueness) on various outcome variables (urgency to buy,
in-store hoarding, and in-store hiding) by means of a survey. The results revealed
that perceived scarcity had a positive impact on in-store hoarding and in-store hiding,
but no direct impact on urgency to buy. The effect of perceived scarcity on urgency
to buy was mediated by anticipated regret. Furthermore, need for uniqueness (NFU),
hedonic shopping motivation, and competitiveness all moderated the relationships
between scarcity and outcome variables. The proposed model is depicted in Figure 2.
3.2.2.2 Communication of Scarcity with Scarcity Appeals
Scarcity can also be communicated with an appeal, through messages such as
limited edition signs on product packages, only while stocks last information on
retailer leaflets, or three days only sale signs at point of purchase. This part of the
dissertation provides an overview of scarcity appeals. Scarcity appeals differ with
regard to future (un)availability. As previously discussed, shelf-based scarcity for
instance, communicates diminished availability that can lead to a temporary stockout in the near future. However, the customer knows that the product will be
replenished again soon. Scarcity appeals, such as limited edition products, only while
stocks last information, time limited sales promotion, or only x units available
information inform consumers about the unavailability of the product or the deal in
the future. Thus, scarcity appeals differ from scarcity without an appeal in two ways:
(1) presence of an appeal, and (2) consumers` expectations about the future
availability of the product.

Limited editions
One manner in which scarcity appeals are used in marketing is limited
editions. After luxury brands such as Louis Vuitton and Hermès, fashion retailers
such as Banana Republic, J. Crew, and H&M have jumped on the bandwagon in Fall
2005 and started offering limited edition items, a tactic that continues until today,
such as Karl Lagerfeld for H&M (Boorstin, 2005). Motivations for offering limited
edition products may be test marketing, niche marketing, sub-branding, or generating
word of mouth, but other benefits might emerge in certain conditions especially for
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companies under competition (Balachander and Stock, 2009). Limited editions are
found to be more effective "when the quality or style difference between brands is
low or when consumers` desire for exclusivity is high" (Balachander and Stock,
2009, p. 15).

Content Analyses of Scarcity Appeals
Spears (2001) has conducted the first content analysis involving scarcity
appeals – without referring to them as such - to investigate the differences in time
pressure and two types of promotional offers: advanced receipts (coupons, price-offs,
premiums etc.), and delayed payments ("buy now, pay later" offers). Allowed time is
operationalized as the time allowed participating in the offer, while time pressure is
measured by phrases that call attention to the limited time available (e.g., "hurry
while supply lasts"). Spears (2001) finds that delayed payment offers allow less time
to participate than advanced receipt offers and explains this finding using the time
and outcome valuation model – a model based on Kahneman and Tversky`s (1979)
prospect theory with the addition of time dimension. Mowen and Mowen`s (1991)
time and outcome valuation model proposes that both a delayed loss and an advanced
receipt are viewed as gains, with a delayed payment being a greater gain than an
advanced receipt. However, once there is a time limit on the advanced receipt or on
the delayed payment, they both become possible losses as the expiration date
approaches. Spears (2001) provides empirical evidence for the difference in gains
between delayed payments and advanced receipts by showing that the time allowed
for promotions including a delayed payment – which is a greater gain compared to an
advanced receipt – is less than the time allowed for promotions offering an advanced
receipt. Since losses are more important than gains, as proposed by prospect theory,
the compliance agent should compensate the gain with a loss – the more the gain, the
more the loss –, so that he or she can generate action from the decision maker. This is
the reason why less time is allowed for delayed payment offers compared to
advanced receipt offers.
Howard et al. (2007) have executed a content analysis of 13594 retail display
advertisements in four major and geographically dispersed U.S. newspapers over a 6month period in 2004. They specifically examined the newspapers Chicago Tribune,
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Dallas Morning News, Los Angeles Times, and New York Times. Scarcity appeals
were classified into three categories: limited time, limited number, and purchase
restrictions. Limited time appeal was defined as an appeal where "a time limit is
explicitly set on consumer opportunity to take advantage of an offer". Limited
number offer was defined as an appeal where "consumers are informed that the
supply of available products is limited". Purchase restrictions were defined as either
"purchase quantity limits (e.g., ‘‘Limit 3 per customer’’), minimum purchase
requirements (e.g., ‘‘Offer available with a minimum purchase of $25’’), and
exclusive offering, in which an advertisement states that a product or service is only
available from a particular retailer, (e.g., ‘‘Exclusive Showing At!’’, ‘‘You’ll Only
Find [product/brand] At!’’). As a further reference pricing was defined as all forms
of price comparisons in which high/low dollar amounts were explicitly stated in the
ad (e.g., Regularly $___ Now $____; Manufacturer’s List Price $____ Our Price
$___). A sale announcement was defined as explicit use of the word ‘‘Sale’’ in an ad,
as well as synonyms such as Clearance/Closeout, Liquidation, Going Out of
Business, Deal, or Special (with ‘‘Sale’’ itself accounting for 80.1% of the
occurrences).

Table 3 Reference pricing by scarcity appeal usage (Howard et al., 2007, p. 22)
Reference Pricing
Used
Scarcity appeal

Not used

Used

632 (4.6%)*

2,131 (15.7%)

2,763 (20.3%)

Not used

280 (2.1%)

10,551 (77.6%)

10,831 (79.7%)

912 (6.7%)

12,682 (93.3%)

13,594 (100.0%)

*Cell percentages of total sample

The results are presented in Tables 3, 4, and 5. The main conclusions that can
be drawn from the content analysis by Howard et al. (2007) are threefold. First, 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 ads (see Table 3). Howard et al., (2007) explain this finding by the persuasive
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superiority of loss-framed messages over gain-framed messages; scarcity represents a
potential loss, while reference pricing represents a potential gain. Second, limited
time tactic is by far the most frequently used scarcity appeal type (see Table 4).
84.8% of retail ads containing scarcity appeals used the limited time tactic, whereas
31.4% contained limited number technique, and 15.9% employed purchase
restrictions. Note that the categories were not mutually exclusive. (Howard et al.,
2007) argue that the reason therefor is the fact that limited time tactic is easier to use
with regard to easiness of administration and curtails less legal risks compared to
limited quantity appeals. Third, although only 22.9% of scarcity appeals contained
reference pricing, 69.3% of ads containing reference pricing were combined with a
scarcity appeal (see Table 5). The majority of the ads combining both were in color
and full-page and larger (see Table 5). These findings show that retailers often
combine reference-pricing tactic with scarcity tactics and consider this combined
tactic so effective that they are willing to invest more in it.

Table 4 The use of individual scarcity techniques in retail newspaper
advertising (Howard et al., 2007, p. 24)
Sales announcement
Scarcity

Color

Full-page

Used

Not used

Used

Not used

Used

Not used

1103

1242

657

1688

737

1608

(47.0%)*

(53.0%)

(28.0%)

(72.0%)

(31.4%)

(68.6%)

368

499

229

638

250

617

(42.4%)

(57.6%)

(26.4%)

(73.6%)

(28.8%)

(71.2%)

162

276

204

234

215

223

(37.0%)

(63.0%)

(46.6%)

(53.4%)

(49.1%)

(50.9%)

technique
Limited
time
appeals
Limited
quantity
Purchase
restrictions

*Row percentages
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Table 5 The use of reference pricing and scarcity appeals with sale
announcements, ad color and ad size (Howard et al., 2007, p. 23)
(A) Sale announcement
Reference pricing used

Reference pricing not used

Scarcity

Scarcity

Used

Not used

Used

Not used

Sale cited

438 (69.3%)*

194 (67.9%)

842 (39.5%)

1110 (10.5%)

Sale not cited

194 (30.7%)

86 (32.1%)

1289 (60.5%)

9441 (89.5%)

(B) Ad color
Reference pricing used

Reference pricing not used

Scarcity

Scarcity

Used

Not used

Used

Not used

Color ad

206 (32.6%)

46 (16.4%)

594 (27.9%)

1498 (14.2%)

Black & white ad

426 (67.4%)

234 (83.6%)

1537 (72.1%)

9053 (85.8%)

(C) Ad size
Reference pricing used

Reference pricing not used

Scarcity

Scarcity

Used

Not used

Used

Not used

Full-page or larger ad

276 (43.7%)

68 (24.3%)

598 (28.1%)

1730 (16.4%)

Less than full-page ad

356 (56.3%)

212 (75.7%)

1533 (71.9%)

8821 (83.6%)

*Column percentages

Fritchie and Johnson (2003) taped segments of programs featuring apparel or
jewelry shown on two TV-shopping channels HSN and QVC throughout March and
April 1999. They 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. The persuasion principle that
appeared most frequently was social proof (35.5%), followed by scarcity (28.4%),
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authority (18.4%), commitment and consistency (9.1%), liking (6.1%), and
reciprocation (2%). Fritchie and Johnson (2003) argue the reason for scarcity being a
frequent strategy is the momentary nature of TV shopping; unlike in bricks and
mortar stores or catalogues, the retailer controls the order of length of time in which
the items are presented and it might lead to a perception that the product can only be
purchased during is presentation. Information about the limited opportunity compels
viewers to purchase the product immediately. Researchers investigating the effects of
scarcity appeals in TV shopping (e.g., Li, 1995) have therefore chosen dependent
variables such as impulse buying.
Avila, (2009) has conducted a content analysis of television advertisements in
his master`s thesis. Although exact statistical information about scarcity appeals has
not been provided, Avila (2009) mentions that the scarcity strategy was observed in
almost all of the advertisements in almost all categories, main categories being
automobiles, home improvement, retail, and communications. In medical and
financial commercials, Avila (2009) mentions that scarcity and social proof
principles have been the most frequently used appeals for these categories after fear
appeals. Moreover, scarcity appeals were almost always used in ads directed at the
young adult and middle-aged populations. Since exact figures for the use of scarcity
appeals have not been provided, these findings should be interpreted cautiously.
Obviously the use of scarcity tactics is neither limited to newspaper
advertising nor to TV shopping channels. There are countless scarcity appeals in
marketing practice. Further content analyses are needed to investigate the frequency
and nature of scarcity appeals especially in new media i.e., banner ads, pop-up ads of
online retailers, and social media ads.

3.3

Types of Scarcity
This chapter of the dissertation presents only the classifications of scarcity

found in marketing literature, without reporting the findings related to their
differential effects on consumer behavior – findings about responses to scarcity are
provided in chapter 5. After all classifications have been presented and thoroughly
explained, I propose my own classification of scarcity.
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3.3.1 Types of Scarcity by Cause
3.3.1.1 Market Versus Nonmarket Circumstances
Verhallen and Robben, (1994) classify scarcity into scarcity due to market
circumstances (either due to excess demand, limited supply, or both) and scarcity due
to accidental circumstances. Scarcity due to accidental circumstances was
manipulated by telling participants that by accident, the publisher has sent a smaller
number of books. Worchel et al. (1975) grouped types of scarcity using the same
classification; the nonmarket force was again accidental scarcity. In this study, it was
manipulated by the experimenter replacing the jar that contained the cookies
subjected to quantity limits on the ground that he accidentally had the other
experimenter`s cookies. Scarcity due to limited supply and excess demand are
elaborated in the following chapter.
3.3.1.2 Supply-Related Versus Demand-Related Scarcity
Supply-related scarcity appeals are messages that communicate a product`s
production or distribution shortage, whereas demand-related scarcity appeals
communicate that the demand for the product has exceed supply. Demand-related
scarcity appeals differ from supply-related appeals in the sense that they are marketdriven and not under marketers` control (Aguirre-Rodriguez, 2013).
Gierl et al. (2008) classify scarcity into three categories (See Figure 3):
scarcity in quantity due to supply (e.g., limited edition, restricted volume per outlet),
scarcity in quantity due to demand (e.g., publication of sales volume already 90%
sold, ostentious few units of an article in the shelf, only … units in stock), and
scarcity due to supply (e.g., seasonal restriction of supply, only temporarily
available, only available until …). Quantity scarcity is a possible consequence of
changes in demand or supply, whereas time scarcity can only be caused by limited
supply. Furthermore, Gierl et al. (2008) suggest that ostentious few units of an article
in the shelf is an example of demand-related scarcity, because consumers will find it
unrealistic that a buyer produces such a small number of units.
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Scarcity

in quantity

due to supply

in time

due to demand

due to supply

Examples:

Examples:

Examples:

- limited edition

- publication of
sales volume, e.g.,
"already 90% sold"

- seasonal
restriction of
supply

- ostentious few
units of an article
in the shelf

- "only temporarily
available"

- restricted volume
per outlet

- "only ..... units in
stock"

- "only available
until...."

Figure 3 Types of scarcity (Gierl et al., 2008, p. 46)

3.3.2 Limited Number Versus Deadline Tactics
As previously mentioned in chapter 3.2.1., Cialdini (1984) does not provide a
definition for scarcity, but classifies scarcity tactics into limited-number tactics and
deadline tactics. A limited-number tactic is said to exist "when the customer is
informed that a certain product is in short supply that cannot be guaranteed to last for
long" (Cialdini, 1984, p. 233). The 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, p. 234).
A vital terminological distinction regarding time limits is the difference
between time limits (or pressure) in decision-making and time limits in scarcity
appeals. To illustrate, Dhar and Nowlis (1999) have examined the effects of time
pressure on consumer choice deferral and they have manipulated time pressure by
allowing subjects only 45 seconds to complete the survey, or by allowing subjects an
unlimited amount of time to make decisions. However, not complying with the time
allowance did not make the product unavailable. In this case, it was the time
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available to make a decision that was scarce, not an opportunity to obtain a
commodity. Huang et al. (2011), for instance, have manipulated time pressure by
making a time limited promotion either for 3 minutes or for 30 seconds, yet this time
the online promotion would be lost. In both cases, the time to make a decision is
scarce, but if the commodity does not become unavailable after the time limit, it is
not a manipulation of limited time scarcity.
Bae/Lee (2005) use the same terminological distinction by Cialdini (1984) in
their conference paper and provide similar definitions. Accordingly, a quantity limit
is a tactic in which the customer is informed that products or services exist in a
limited supply that cannot be guaranteed to last for long (e.g., limited number offer,
100EA only sale). Time limit is a deadline technique in which an official time limit
is placed on the consumer’s opportunity to get what is being offered (e.g., last three
days, one-week-only sale). Thus, consumers are told that unless they make an
immediate purchase decision, they will have to buy the item at a higher price, or they
will not be able to purchase it at all (Bae/Lee, 2005). Aggrawal et al. (2008) define
two types of scarcity appeals: limited-time and limited-quantity. In a limited-time
scarcity (LTS) message, the offer is made available for a predefined period, after
which the offer becomes unavailable (e.g., for six days only, for a limited time only).
In a limited-quantity scarcity (LQS) message, the promotional offer is made
available for a predefined quantity of the product (e.g., for 100 customers only, for a
limited quantity only). As mentioned previously, Gierl et al. (2008) classify scarcity
appeals into three categories (See Figure 3): scarcity in quantity due to supply,
scarcity in quantity due to demand, and scarcity due to supply. The main difference
between quantity and time scarcity is the fact that quantity scarcity entails both
demand and supply scarcity while time scarcity is only due to limited supply. To sum
up, there is an agreement on the definition of time vs. quantity limits among
researchers, although not on scarcity.

3.3.3 Distinctiveness Scarcity Versus Limited Opportunity Scarcity
Griskevicius et al. (2009) classify scarcity appeals into distinctiveness
scarcity and limited opportunity scarcity. Limited opportunity scarcity is basically a
limit on the opportunity to obtain the commodity, whereas distinctiveness scarcity
appeal "conveys that purchasing that product will lead a person to be unique, limited-

32

opportunity scarcity appeals do not convey consumer uniqueness" (Griskevicius et
al., 2009, p. 390). The manipulation of limited opportunity scarcity in their study has
been done by inserting the following lines to the advertisement: "Last chance to
visit" and "Limited-time offer ends this week", whereas distinctiveness scarcity has
been manipulated by the line "Stand out from the crowd"; these manipulations were
independent of each other and thus represented solely limited opportunity scarcity or
solely distinctiveness scarcity. However, distinctiveness scarcity and limited
opportunity scarcity are not mutually exclusive (exemplified by limited-edition
products). Limited-edition products are desirable, because "they are perceived as
being less available (limited-opportunity scarcity) and because owning such products
increases the odds that other people do not have the same ones (distinctiveness
scarcity)" (Griskevicius et al., 2009, p. 390).

3.3.4 Specific Versus Nonspecific Scarcity Appeals
Aguirre-Rodriguez (2013) classified scarcity appeals into specific and
nonspecific appeals. Specific scarcity appeals inform consumers about a concrete,
number-specific time or quantity limit, such as "Only 500 households per zip code
can claim a coupon", whereas nonspecific scarcity appeals provide consumers with a
vague description of scarcity, such as "Only a maximum number of households can
claim a coupon".

3.3.5 Scarcity Categories of Luxury Products
Janssen et al. (2014) posit that consumers perceive luxury products as rare
products, since they lose their exclusive character when available to the masses.
Therefore, scarcity of luxury products can only be caused by supply-related scarcity.
They classify supply-related scarcity of luxury products into four categories and
provide practical examples from luxury products/brands, which are illustrated in
Table 6.
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Table 6 Types and examples of scarcity (Janssen et al., 2014, p. 47)
Type of scarcity

Description

Example(s)

Natural scarcity

Shortages of raw ingredients or

Diamonds,

components

grand

black

cru

availability

of

pearls,

or

wines,

limited

the

human

expertise needed to handcraft
the products
Techno-scarcity

Continuous investment (or lack

Tag Heuer’s Mikrotimer Flying

thereof) in innovative product

1000 concept watch, presented

features, which allow products to

in January 2011, was the first

be ahead of their time and

and only mechanical

differentiated as ‘‘evidence of

chronograph to measure and

progress’’

display the 1/1,000th of a
second

Limited edition

A limited number of products,

The limited edition of Louis

perhaps even individually

Vuitton’s ‘‘Eye Love You’’

tailored luxury products

handbag, designed by Marc
Jacobs and Takashi Murakami

Information-

Information carefully

Two-year waiting list to buy the

based (or virtual

communicated to consumers,

Hermes Birkin handbag. Virtual

scarcity)

such as high selling prices,

scarcity often works with the

selective distribution, or implied

three other types of scarcity

by trendy and chic advertising

(e.g., diamond jewelry sold at a

and public relations events. Also

high price through selective

referred to as ‘‘illusory’’ scarcity

distribution)

3.4

Discussion
The literature on scarcity due to market circumstances (subsequently termed

market scarcity) suggests that there are two common dimensions of market scarcity:
type of persuasive heuristic as suggested by Griskevicius et al. (2009), and cause of
scarcity (excess demand, limited supply, or both). Based on the second and third
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chapter, I would define limited opportunity scarcity as a condition or message that
communicates a certain or potential unavailability of a commodity in the future
along with the availability of a commodity in the present, all of which are
directed at all possible recipients of a commodity. The phrase "all of which are
directed at all possible recipients of a commodity" in this definition clearly rules out
restrictions (e.g., sales promotions directed only at premium members, or age
restrictions), since these are directed at a specific community, not all possible
recipients. The phrase "a certain or potential unavailability of a commodity in the
future" includes both products/offers that will become unavailable once they are sold
out (e.g., limited editions, or time-limited promotions that will become invalid after
the deadline) and products/offers that communicate the risk of being temporarily
unavailable in the future (e.g., shelf-based scarcity). The phrase "availability of a
commodity in the present" rules out stock-outs and discontinued products.
The typology of scarcity that I have come up with is presented in Table 7.
Whereas limited opportunity scarcity is a limit on the opportunity to obtain the
commodity, distinctiveness scarcity "conveys that purchasing that product will lead a
person to be unique, limited-opportunity scarcity appeals do not convey consumer
uniqueness" (Griskevicius et al., 2009, p. 390). Therefore, distinctiveness scarcity
can only be caused by limited supply. Place scarcity is a type of scarcity where the
consumer accomplishes distinctiveness by obtaining a commodity that is sold only in
a specific geographical location. Some examples are Abercrombie & Fitch products
before the company opened shops in other parts of the world, or the Fjallraven
Kanken rucksacks at the time when they were sold only in Nordic countries. In niche
scarcity, the consumer attains distinctiveness by consuming a commodity that is
available only to a specific community. Examples are membership to private
members` clubs in London, or sales discounts for premium customers. Individual
scarcity is a type of scarcity where the consumer achieves distinctiveness by
consuming an individually customized product for her or himself. Examples are
haute couture dresses, or socks with name engraving. Pioneer scarcity is a type of
scarcity where the consumer accomplishes distinctiveness by obtaining the first of
something. For instance, the first bucket of new herring caught and delivered in the
Netherlands has been sold for over 33,000USD on the traditional Vlaggetjesdag in
1993 (Verhallen and Robben, 1994).
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I have previously mentioned that limited opportunity and distinctiveness
scarcity are not mutually exclusive; there are scarcity appeals that communicate both
(e.g., limited edition products). However, only limited supply can convey
distinctiveness; once excess demand is at play, distinctiveness of the commodity
disappears. Therefore, scarcity based on "both distinctiveness and limited
opportunity" and scarcity based on "distinctiveness only" can both only be caused by
limited supply. The best example for both limited opportunity and distinctiveness
scarcity is rarity. Rarity refers to the low prevalence of a commodity. It can be
caused by natural reasons (e.g., diamonds, truffles), time reasons (e.g., 17th century
antique furniture), or artificial reasons (e.g., one of only three examples of Patek
Philippe Tre Scalini Ref 3449 watch). But what makes limited edition products
different from rare products? Nothing. Level of limited opportunity is higher for
diamonds vs. a limited edition Chanel perfume, because some rare products (e.g.,
diamonds) are coupled with such a high cost that adds another barrier to their
quantity scarcity, making them much less available than limited editions. However,
essentially they both belong to the same category, because they convey both limited
opportunity (quantity scarcity caused by low prevalence/limited production) and
distinctiveness (caused by limited supply). The expensiveness of diamonds is the
result of natural scarcity and it is what makes them less available to the masses, the
high cost is not the reason, it is only a symptom. Furthermore, luxury brands also
market limited editions, not to mention that expensiveness is only relative.
So far, I have discussed scarcity based on "distinctiveness only" and "scarcity
based on both limited opportunity and distinctiveness". There are also scarcity
appeals that communicate only "limited opportunity", promising no uniqueness to the
possessor of the commodity. For this condition to occur, scarcity must be caused by
demand, not supply. Yet, there are also types of scarcity where the consumer does
not know the reason for scarcity, such as shelf-based scarcity, but research (e.g.,
Parker and Lehmann, 2011) shows that consumers make higher popularity inferences
when faced with shelf-based scarcity.
Limited opportunity scarcity can further be categorized into limited time
scarcity and limited quantity scarcity, as suggested by Cialdini (1984). Limited time
scarcity and limited quantity scarcity can further be categorized into specific and
nonspecific limits as suggested by Aguirre-Rodriguez (2013). Distinctiveness
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scarcity cannot be classified with regard to message specificity, since it cannot be
caused by time or quantity limits. Hence, the categories "scarcity based on both
limited opportunity and distinctiveness" and "limited opportunity only" can be
classified into time and quantity limits, but "distinctiveness only" scarcity cannot.
Table 7 organizes my theoretical views presented in this chapter.
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Table 7 Types of market scarcity

Types of Market Scarcity
Distinctiveness Only

Distinctiveness and Limited Opportunity

Supply-Related Scarcity

Supply-Related Scarcity

Place

Niche

Individual

Pioneer

Scarcity

Scarcity

Scarcity

Scarcity

LQS
Sp.

Limited Opportunity Only

Demand -Related

Supply and/or Demand

Scarcity

Related Scarcity

LQS

LQS

LTS
Nonsp.

Sp.

Nonsp.

Sp.

Nonsp.

Sp.

Nonsp.

e.g., art

e.g.,

e.g., haute

e.g., first

e.g., first

e.g., limited

e.g.,

e.g., for

e.g., 2

e.g., few

e.g., 2 items

e.g., few

print

private

couture,

herring of

100

edition

three

a limited

items left

items left

on shelf

items on

sold

members`

socks with

the year,

customers

truffles,

days

time

in stock

because

shelf, only

only in

club

name

first

only

diamonds,

only

only,

due to

product has

while stocks

engraving

Iphone

asparag

excess

sold a lot

last

produced

us in

demand

MoMa

season

LQS: Limited Quantity Scarcity, LTS: Limited Time Scarcity; Sp.: Specific, Nonsp.: Nonspecific
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4

Theoretical Background
In this chapter, I provide a review of the proposed theories to explain the

mechanism that underlies scarcity`s effects from the existing marketing and
psychology literature.

4.1

Generalization of Economic Principles
Lynn (1987) posited that one of the processes that may underlie scarcity`s

enhancement of perceived value is the generalization of economic principles; in other
words, consumers` knowledge of the economic system. Consumers know that supply
and demand jointly determine the price of a product; when faced with a scarce
product, consumers may infer that the demand for a scarce product will be greater
than that of an abundant product and may thus estimate a higher price (i.e. assume
that the product is expensive) for the product since a high price is known to decrease
demand and bring the market to an equilibrium. If this hypothesis was correct, then
scarcity of commodities with economic value had to produce larger effect sizes on
perceived value than commodities without economic value. Therefore, Lynn (1991)
introduced economic value of the commodity (present vs. absent) as a variable in his
meta-analysis on the effects of unavailability on perceived value, but failed to detect
differences. Furthermore, Lynn (1991) distinguished between market scarcity
(scarcity due to limited supply, excess demand, or both) and non-market scarcity
(e.g., scarcity due to accidental circumstances) and introduced this distinction as
further variable in the meta-analysis. The results revealed that market scarcity
produced larger effect sizes than nonmarket scarcity. However, Lynn (1991) was
able to test the scarcity-perceived value effect size, but unable to test the scarcity
manipulation-perceived scarcity effect size due to unavailability of manipulation
check data. Therefore, it remained unknown whether the difference is caused by the
magnitude of scarcity manipulation or by differences between perceived value. The
scarcity-assumed expensiveness heuristic is further discussed in chapters 4.2. and
5.1.1..
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4.2

Scarcity`s Enhancement of Desirability Model
After the aforementioned meta-analysis and experiment, (Lynn, 1992)

proposed a model to explain scarcity`s enhancement of desirability (termed the S-ED model) based on his finding that assumed expensiveness mediates the relationship
between scarcity and desirability. The hypothesized model is depicted in Figure 4.
The first half of the model, the relationship between scarcity and assumed
expensiveness, was well documented prior to the proposal of the S-E-D- model.
Lynn (1992) has developed the second half of the model not based on research about
scarcity`s effects of desirability, but based on previous findings about the
relationship between expensiveness and perceived quality and perceived status of
products. Lynn (1992) has highlighted the need for further research in this area.

Attributed
Quality

Scarcity

Assumed

Desirability

Expensiveness

Perceived
Status

Figure 4 Scarcity`s enhancement of desirability model (Lynn, 1992, p. 70)

More than a decade later, a couple of researchers (Chen and Sun, 2014; Wu
and Hsing, 2006; Wu et al., 2011) investigated how the mechanism of scarcity`s
effect on purchase intention works using conceptual research models based on
(Lynn, 1992) S-E-D model. These models are provided in Figures 5, 6, and 7. Wu
and Hsing (2006) manipulated the scarcity of a wrist watch by telling respondents
that a salesperson was introducing a watch for sale, half were told that only a few
watches were left, the other half were told that the watches were abundantly
available. The proposed model consisted of seven constructs with ten hypotheses
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pertaining to the relationships between the constructs. The model and the
hypothesized relationships are illustrated in Figure 5. The only negative relationship
was between perceived monetary sacrifice and perceived value. All hypotheses were
confirmed.
Wu et al. (2011) find a positive relationship between perceived scarcity and
assumed expensiveness, where assumed expensiveness has, in turn, a positive effect
on perceived quality and a positive relationship with perceived sacrifice. Perceived
quality impacts perceived sacrifice negatively and amplifies perceived value, while
perceived sacrifice decreases perceived value. In the end, perceived value positively
impacts purchase intention. The model is depicted in Figure 6.
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Monetary
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+
+
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—
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Value

+

Willingness
To Buy

+

Symbolic
Benefits

Figure 5 Conceptual research model of scarcity effects (Wu and Hsing, 2006, p.
127)

Chen and Sun (2014) have conducted a survey with limited edition video
games as the focal product and consumers who have recently bought games of
limited-amount version as study participants. The model that they have developed is
presented in Figure 7. All path coefficients except the path between perceived
sacrifice and perceived value, the path between assumed expensiveness and
perceived quality, and the path between assumed expensiveness and perceived
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uniqueness were significant. They found that perceived scarcity has direct and
positive effects on assumed expensiveness, perceived quality, and perceived
uniqueness. Assumed expensiveness had a positive and significant effect on
perceived sacrifice. Perceived value was determined by the positive effects of
perceived quality and perceived uniqueness, and was the only variable that had a
positive and direct effect on purchase intention.
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Figure 6 Structural equation model of scarcity effects (Wu et al., 2011, p. 7)
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Figure 7 The results of PLS analysis (Chen and Sun, 2014, p. 243)
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4.3

Motivational Accounts
Motivational theories are built on the assumption that people desire scarce

commodities to satisfy a need or drive. They partly coincide with the conceptual
models based on scarcity`s enhancement of desirability model (in terms of fulfilling
status and uniqueness needs) that have been discussed above. These theories are
elaborated in the following chapters.

4.3.1 Commodity Theory
Commodity theory has previously been elaborated in chapter 3.1.1., but it is
necessary to provide a brief overview of this theory in this chapter. Commodity
theory has been developed for informational commodities, but Brock (1968) has
suggested that it may be extended to all commodities. A commodity is anything that
is useful to its possessor, conveyable from one person to another, and potentially
possessable. The central proposition of the commodity theory is that "any commodity
will be valued to the extent it is unavailable" (Brock, 1968, p. 246). The manners by
which a commodity may become unavailable are delay, cost/effort, scarcity,
restrictions and other reasons. These are presented in the second box of Figure 8.
However, commodity theory did not specify what psychological processes underlie
these effects. Brock (1968) and Fromkin (1970) suggested that the contribution of
scarce commodities to people's sense of uniqueness might account for the
commodities' enhanced value, but both investigators suggested that other processes
might also be at work.

4.3.2 Liberalization of Commodity Theory
Brock and Brannon (1992) expanded commodity theory to also include
personal traits and skills (which are by nature not conveyable from one person to
another) and commodities that are not useful to its possessor (negatively valenced
objects such as a serious illness). The liberalization of commodity theory, depicted in
Figure 8, has led to the postulation of evaluative polarization phenomenon, based on
research findings that are elaborately discussed in the next chapter Brock and
Brannon (1992) posit that making a non-commodity unavailable due to one of the
reasons depicted in section two of Figure 8, leads to the commodification of the
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object. The commodification of the object kicks off a process that results in the
polarization the initial valence of the focal object; for instance, a negatively valenced
illness such as cancer, will be regarded as more aversive to the extent that it is rare,
whereas a positively valenced object (such as being muscular) will be regarded as
more positive. They suggest that the mediator of the evaluative polarization
phenomenon of scarcity is cognitive processing. Scarcity allegedly motivates more
thinking about the object or about the message`s advocacy in the direction of initial
valence towards the object. The proposed mechanism is illustrated in Figure 8.
Brock and Brannon`s (1992) proposals about scarcity`s effects are related to,
but not limited to liberalization of commodity theory. They also suggest that
perceived expensiveness is a moderator of scarcity`s effects, not a mediator as
suggested by Lynn (1989), because polarizing effects of scarcity can occur if there is
no interaction between perceived expensiveness and scarcity. Furthermore, they put
forward that NFU is not a process through which scarcity causes extreme valuations,
because NFU is an innate characteristic and cannot be affected by a scarcity
manipulation; thus, no direct relationship exists between NFU and scarcity-value
relationship.
4.3.2.1 Evaluative Polarization Phenomenon
Why did Brock and Brannon (1992) propose the liberalization of commodity
theory? Their proposal is based on findings in literature. Ditto and Jemmott (1989)
introduced a fictitious medical condition as either detrimental or beneficial to health
and manipulated the prevalence of the condition (occurring either in 30% or in 1% of
the population). The results revealed that subjects evaluated the negatively valenced
medical condition even worse when it was scarcely prevalent compared to when it
was not; and evaluated the positively valenced medical condition even better when it
was scarcely prevalent compared to when it was not. In a follow-up study, they told
the subjects that they actually had the fictitious medical condition and either they
were the only one out of five subjects that had it, or that they were one of the four
subjects (out of five subjects) that had it. Low prevalence subjects demonstrated
higher self-reported fear and anxiety, worse evaluations, and requested less
information material about the medical condition.
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Perception of potential or actual possession of an object (conveyable symbolic or
informational stimuli, material objects, experiences, traits, skills).

Perception of commodification (scarcity) of the object as a result of:
few possessors of the object
few sources of the object
greater coercion necessary to obtain the object
greater source effort to withhold or provide the object greater effort necessary to obtain
the object
greater restriction of the object
greater number of reasons supporting the restriction of the object
greater delay in obtaining the object etc.

"Commodification" of Objects

Increased Cognitive Processing (e.g. Information Receptivity)

Positive cognitive responses resulting

Positive cognitive responses

from;

resulting from;

initial affective response message

initial affective response message

argument(s) supporting commodity

argument(s) supporting commodity

Polarized positive response to the

Polarized negative response to the

commodity

commodity

Figure 8 Liberalization of commodity theory (Brock and Brannon, 1992, p.
136)
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4.3.2.2 The Role of Arousal in Scarcity`s Polarization of Preferences
Recently, Zhu and Ratner (2015) did not investigate the effect of prevalence
level of a beneficial vs. harmful medical condition on evaluations in their study, but
they examined how scarcity (manipulated as the number of units available in the
store, either 50 or 5 units of yogurt of each flavor) impacts the choice share of the
most-preferred vs. least-preferred item from a product class (flavored yogurt). The
results from five experiments showed that scarcity (versus abundance) polarized the
liking scores for the favorite and non-favorite items and led to a greater choice share
of the favorite item. They explained this finding by the level of arousal induced by
scarcity, since research has shown that arousal leads to attitude polarization. In
contrast to Ditto and Jemmott`s (1989) study, Zhu and Ratner (2015) have chosen a
commodity, have not included a negatively valenced object, and have manipulated
shelf-based scarcity instead of level of prevalence in nature, which explains why they
have not cited Ditto and Jemmott`s (1989) study in their article. However, it is still
worth noting that while Brock and Brannon (1992) proposed that scarcity motivates
more thinking about the object or about the message`s advocacy in the direction of
initial valence towards the object, Zhu and Ratner (2015) suggested that the arousal
caused by scarcity will restrict attention and that will in turn lead consumers to
utilize decisional strategies that are congruent with their primary emotional state.

4.3.3 Reactance Theory
Reactance theory posits that when a freedom is eliminated or threatened,
people will evaluate the freedom more positively and will react in a way to maintain
it (Brehm, 1966). The expression "the forbidden fruit is sweet" is a popular
rudimentary expression to explain reactance theory (Verhallen and Robben, 1995).
Since scarcity threatens consumers` freedom to obtain or possess a commodity, they
will consequently evaluate the commodity more positively (Verhallen and Robben,
1995). Brehm et al. (1966) asked participants to rate four pieces of music from which
they could choose to be given to them as a gift copy the next day. When participants
came back the next day, they had to find out that the option they rated as the third
attractive alternative had become unavailable and were asked to rate the
attractiveness of each of the four pieces of music once more. The results revealed
that the unavailable option increased in attractiveness relative to the initial rating.
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However, in a follow up study, participants were given no prior freedom to choose
their gift selection. This time, participants evaluated the third selection as less
attractive after it became unavailable. In sum, participants evaluated the commodity
more positively only when their freedom was eliminated.

4.3.4 Frustration Theory
Frustration theory assumes that when a person expects a reward towards
which he or she has been conditioned, the absence of the reward will create primary
frustration response. Thus, people should tend to devalue an unavailable alternative,
when the commodity subject to unavailability is a commodity to which consumers
assume they will have access to (Worchel, 1992). The fox deciding that the
unreachable grapes must have been sour anyway in Aesop`s fable "The Fox and the
Grapes" is a popular story that explains frustration theory (Verhallen and Robben,
1995). Verhallen (1982) has conducted a study in which consumers were confronted
with recipe books in three levels of availability: available, unavailable, unavailable
changed to available. Unavailability was caused by any of the four reasons:
accidental circumstances, popularity, limited supply, and both popularity and limited
supply. In line with frustration theory, the unavailable book that changed to become
available was rated as most desirable, whereas the unavailable book was rated least
desirable. Furthermore, the unavailable book was rated even less desirable when
unavailability was caused by market conditions compared to when it was unavailable
due to accidental circumstances. Verhallen and Robben (1995) put forward that when
a product is unavailable because of nonmarket conditions (natural or accidental
reasons), consumers` evaluate the product even more positively, but when
unavailability is due to regulations - the reason attributed to other people or
institutions - consumers will feel frustrated and devalue the product. In other words,
while reactance theory will hold for the former situation, frustration theory will hold
for the latter.

4.3.5 Energization Theory of Motivation
The energization theory of motivation proposes that the readiness to exert
additional effort is directly determined by the perceived difficulty of a task; as
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perceived difficulty increases, so does effort unless a task is perceived as unsolvable.
Lynn (1987) suggests that if possessing a commodity is a goal to a person, then
scarcity may be perceived as a barrier to possession and this may energize
commodity oriented responses increasing the valence of the commodity. In other
words, if energization theory applies to the effects of scarcity, scarcity should not
enhance the value of commodities that are already promised for possession, the
commodity has been promised anyway and there is no need for subjects to feel
energized. Lynn (1991) fails to find a significant difference between the effect sizes,
the scarcity effect remains reliable even when subjects had been promised the
commodity. Has pointed out that although energization theory had not been directly
tested to explain scarcity`s effects, it could be the mechanism that stands between
commodity theory and moderators of unavailability effects related to motivation.

4.3.6 Bandwagon, Snob, and Veblen Effects

Demand for consumer goods and services

Functional

Nonfunctional

Irrational

Speculative

External effects on
utility
(a) Bandwagon effect
(b) Snob effect
(c) Veblen effect

Figure 8 Classification of demand for consumer goods and services according to
motivation (Leibenstein, 1950, p. 188)

As depicted on Figure 8, Leibenstein (1950) classifies the demand for
consumer goods and services into functional and nonfunctional demand according to
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consumers` motivation to consume the product. Functional demand is the demand for
a product due to the inherent qualities, whereas nonfunctional demand is due to
factors other than these qualities. These factors are threefold: external effects,
speculative reasons, or irrational reasons. The utility of the commodity is either
determined by external effects, meaning other consumers` reactions (bandwagon,
snob, or Veblen effect); speculative reasons, meaning investing on a commodity with
the expectation that its price will rise in the future; or irrational reasons such as
purchases due to impulse/sudden urges.
The external effects on utility can be further classified into bandwagon effect,
snob effect, and Veblen effect. Bandwagon effect refers to the "extent to which the
demand for a commodity is increased due to the fact that others are also consuming
the same commodity" (Leibenstein, 1950, p. 189). The snob effect refers to the
"extent to which the demand for a consumers` good is decreased owning to the fact
that others are also consuming the same commodity" (Leibenstein, 1950, p. 189).
The Veblen effect refers to the "phenomenon of conspicuous consumption; to the
extent to which the demand for a consumers` good is increased because it bears a
higher rather than a lower price"(Leibenstein, 1950, p. 189). The distinction between
the snob and Veblen effect lies in "the former being a function of the consumption of
others, the latter is a function of price"(Leibenstein, 1950, p. 189).
The snob effect is incompletely stated by Leibenstein (1950). The demand for
a good may indeed decrease when too many others consume it, but it also matters
who these others are and what type of a product it is. These others are termed as
reference groups in marketing. The social identity theory suggests that identity is
not limited to personal identity, people are also motivated to achieve a positive social
identity by positively differentiating themselves from out-groups (dissociative
reference group) and associate themselves with other in-group members and
members of aspirational reference groups (White and Darren, 2007). Amaldoss and
Jain (2008, p. 934) distinguish between leaders and followers; "leaders prefer a
product more if it helps to distinguish them from followers, and followers prefer a
product if it helps to assimilate with leaders" and find that a firm can actually sell
more by offering limited edition products.
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Snob effect is may seem to be concerned with demand related scarcity at first
glance, but if a product is produced in limited quantities, i.e. scarce due to limited
supply, the number of consumers who can consume it will also decline, limiting
actual demand. In line with status consumption, the snob effect predicts a positive
effect of scarcity due to supply (Gierl et al., 2008). Furthermore, "snobs value
exclusivity, and consequently the utility derived from a product depends not only on
its base value, but also on the expected number of people who will buy the product"
(Amaldoss and Jain, 2005, p. 1451).

4.3.7 Need for Uniqueness Theory
Need for uniqueness is an individual difference variable (Snyder and
Fromkin, 1977; Tian and Bearden, 2001; Lynn and Harris, 1997) that has been tested
for interaction quite often in scarcity research. Lynn and Harris (1997) have found a
medium correlation (r = .34) between desire for scarce products and self attributed
NFU - a four-item scale created by Lynn and Harris (1997) in the article, but a nearly
nonexistent correlation (.06) between desire for scarce products and Snyder and
Fromkin`s (1977) three factor NFU scale, three factors being: lack of concern
regarding the reactions of others, desire to not always follow rules, and willingness to
publicly defend beliefs. Obviously, the scale that is used to measure NFU has an
impact on the correlation between scarcity and NFU.
In his meta-analysis about the effects of unavailability on value, Lynn (1991)
tested the possible interaction between scarcity (only studies manipulating scarcity,
not unavailability) and NFU and provided evidence that scarcity`s enhancement on
value is reliably stronger the greater people`s NFU. However, the scarcity by NFU
interactions were heterogeneous despite being statistically reliable. Snyder (1992)
posited that there are three reasons for this heterogeneity. First, that researchers
develop scales that tap other aspects of uniqueness manifestation than were possible
in the previous NFU scale by Snyder and Fromkin (1977), because that scale did not
tap reactions to commodities. Second, he argued that "any societal forces that
promote extreme cultural homogeneity should enhance the NFU which, in turn,
should fuel the individual citizen`s desire for scarce commodities" (Snyder, 1992, p.
19) and third, that researchers come up with "commodities that are related to
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important dimensions on which people establish their self theories" (Snyder, 1992, p.
19).
Later on, Tian and Bearden (2001) constructed consumers` need for
uniqueness scale (CNFU) in order to distinguish NFU from CNFU, consisting of
again three factors, namely: creative choice counterconformity, unpopular choice
counterconformity, and avoidance of similarity. In their working paper, Van Herpen
et al. (2007) found that NFU increased preference for scarce products for supplycaused scarcity, but not for demand-caused scarcity. The scarce product was
consistently preferred in the excess demand condition regardless of the level of NFU,
but in the limited supply condition, only participants with high NFU demonstrated a
stronger preference for the scarce product. In her dissertation, Gupta, (2013)
conducted a survey regarding the effects of perceived scarcity in fast-fashion retail
stores and found that males with high NFU reported a higher level of urgency to buy
as compared to males with low NFU, but no differences between females with high
vs. low NFU. In a second study, Gupta (2013) distinguished perceived scarcity into
two factors: factor 1 consisted of (1) While shopping in this store, I found that this
store sells out fast and rarely resells the same merchandise/product, (2) I think that
the retailer intentionally creates the product scarcity by limiting product quantity for
a particular size/style, (3) I thought that product scarcity was strategically created by
store policies; factor 2 consisted of (1) While shopping in this store, I found that
there were a limited number of products per size, style, and color, (2) I found that the
products of interest were often scarce in my size, (3) I found that the styles or the
products that I was interested in were almost out of stock. (Gupta, 2013) found a low
correlation (r = .20) between NFU and perceived scarcity factor 1, but a nearly
nonexistent correlation (r = .06) between NFU and perceived scarcity factor 2.
Therefore, the correlation between NFU and perceived scarcity depends both on how
NFU and scarcity are defined.

4.4

Cognitive Accounts
While motivational accounts assume that people desire scarce commodities to

satisfy a need or drive, cognitive accounts explain the effects of scarcity on consumer
behavior by the effects of scarcity on information processing.
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4.4.1 Scarcity as a Heuristic Cue
4.4.1.1 Scarcity as a Simple Value Heuristic
As previously mentioned in chapter 3.2.1., Cialdini (1984) has proposed six
compliance principles, among which one of them is scarcity. He compared humans
with tape recorders and pointed out that any of these six compliance principles create
a click-and-whir reaction like a tape recorder in consumers. Hence, he speculated
that scarcity automatically leads to increased value. This mechanism, he proposed, is
an arousal mechanism that suppresses cognitive processes. In his own words, he
described the effects of scarcity as follows: “...scarcity hinders our ability to
think...when we watch something we want become less available...a physical
agitation sets in....the blood comes up, the focus narrows.... the cognitive and rational
side retreats....cognitive processes are suppressed....thoughtful analysis of the
situation becomes less available...and brain clouding arousal” (Cialdini, 1993, p.
266-7). This arousal or want is even greater when we are in competition with others
for the scarce commodity (Cialdini, 1984). Both of these assumptions have been
backed up by empirical research. Recently, Zhu and Ratner (2015) found that the
presence of a supply level had a significant main effect on arousal; and it was this
arousal that led to scarcity`s polarization of initial preferences. Also, Aggarwal et al.
(2011) discovered that perceived competition mediates the effect between scarcity
messages and purchase intention.
Dai (2008) tested the scarcity-value heuristic hypothesis in the domain of
consumer products. Instead of manipulating scarcity, he manipulated the
value/attractiveness of a product to see how it affects the products` perceived
scarcity. He argued that the scarcity-value heuristic will only exist when the focal
product is an attractive/valuable product for the assessor. The focal product was a
secondhand Sony TV set offered on eBay.com. Attractiveness of the offer was
manipulated by price level, either 40USD (attractive) or 400USD (unattractive). Half
of the respondents were first asked to rate the attractiveness of the offer, while the
other half were not asked. Then, the respondents were asked to estimate the number
of similar offers (i.e., with similar price and quality) available on eBay.com. The
results revealed that for the unattractive offer, rating the attractiveness first vs. not
rating it did not effect supply estimations. However, for the attractive offer, rating the
attractiveness of the offer first led to lower supply estimations than not rating it.
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Furthermore, for those who rated attractiveness, there was a significant negative
correlation between attractiveness and supply estimation, providing support for the
value heuristic hypothesis.
4.4.1.2 Scarcity as an Expensiveness Cue
According to the scarcity`s enhancement of desirability model proposed by
Lynn (1989) (previously elaborated in chapter 4.2.), consumers attribute a higher
price for scarce products as a result of their knowledge of the economic system. As a
result, quality perceptions and status utility of the commodity are amplified, which
increases the desirability of the commodity. Hence, no automatic scarcity-value
heuristic is hypothesized, but a mechanism of reactions kicked off by the scarcityassumed expensiveness heuristic. In order to test his theory directly, Lynn (1989) set
up an experiment. In the first study, subjects were primed to either think about the
expensiveness or the desirability of art prints in general. Scarcity was manipulated by
the art print being available only at a French museum that owns this painting or being
available at most stores that carry art prints. As predicted, scarcity enhanced the
value of the art prints only when participants were primed to think about their
expensiveness. Kardes et al. (2007) distinguish consumer inference into spontaneous
and nonspontaneous inferences; whereby spontaneous inferences are inferences that
are formed automatically based on a natural feeling, temperament, disposition etc.,
but nonspontaneous inferences are measurement-induced inferences that would not
have been formed under more natural conditions. Perhaps, assumed expensiveness is
a nonspontaneous inference, while value is a spontaneous inference when faced with
scarcity. More research is needed in this area.
4.4.1.3 Shelf-Based Scarcity as a Popularity Cue
Attribution theory suggests that people make causal explanations to
understand themselves, others, and events around them, in order to better predict the
future and control their environment (Kardes et al., 2008). People also make causal
inferences when faced with scarcity. In case of shelf-based scarcity, this inference
seems to be excess demand, measured by perceived popularity and a higher
estimated quality. While Van Herpen et al. (2009) detected both amplified popularity
and quality inferences in a stocking level depletion condition; Parker and Lehmann
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(2011) proved both inferences to be true, but discovered that the driver of scarcity`s
effects is the heightened inferences of popularity.

4.4.2 Rumination Theory
A stream of researchers (Bozzolo and Brock, 1992; Brannon and Brock,
2001a; Brannon and Brock, 2001b) theorized and provided empirical evidence that
scarcity increases rumination about the focal scarce commodity. Brannon and Brock
(2001b) examined the two opposing accounts of persuasion; namely, heuristicreduced thinking vs. elaborative-increased thinking when individuals are faced with
scarcity messages (rarity in the study) related to a trait (picture-mindedness vs.
situation-mindedness). The results revealed that scarcity leads to attitude polarization
towards the trait (when the trait was introduced as a positive trait, it was rated even
more positive when scarce and vice versa) and this effect is explained by rumination,
not heuristic processing (rumination was measured by number of generated thoughts
about the trait). Regardless of whether the trait was introduced as positive or
negative, scarcity boosted message-related thinking. Furthermore, Brannon and
Brock (2001a) manipulated message strength (strong vs. weak message) and scarcity
(time restriction) of cinnamon twists and demonstrated that while message strength
does not play a role in sales when there is no scarcity, strong arguments boost sales
much more compared to a weak message in the presence of scarcity. Likewise,
Bozzolo and Brock (1992) manipulated message strength and the availability of a
message (either unavailable or readily available to others) and measured need for
cognition (NFC). The results indicated that in the unavailable condition, individuals
that are high in NFC evaluated the message more positively than low NFC
individuals, whereas the effect was reversed in the unavailability condition –
providing support for the rumination theory explanation of scarcity`s effects.

4.4.3 Persuasion Knowledge and Scarcity Appeal Persuasiveness
So far, only two researchers (Eisend, 2008; Aguirre-Rodriquez, 2013) have
used a persuasion knowledge approach to examine the persuasiveness of scarcity
appeals. Eisend (2008) took a third person effect approach, because he hypothesized
that although the third person effect based on commercial advertising usually leads to
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higher perceived susceptibility of others relative to self, scarcity appeals may reverse
this effect because consumers might "believe that it is clever and rewarding to follow
the given advice" (Eisend, 2008, p. 34) – a situation similar to how consumers react
when faced with desirable items or a communication effort that intends to inhibit
them from engaging in undesirable acts and seen as clever to follow (e.g., advertising
with environmental protection issues). Eisend (2008) conducted an experiment with
printed scenarios that introduced a new sunglasses collection of Lagerfeld designed
for sale at H&M either as being a limited edition offer with supplies only available
for a short time or as being an offer with presently sufficient items in stock.
Participants were asked third person effect questions, their value perception and
purchase intention towards the focal product, as well as a manipulation check
question to measure perceived scarcity. The proposed path model is depicted in
Figure 10. The results revealed that using a scarcity appeal – measured by the
correlation between perceived scarcity and perceived value – significantly amplified
perceived value. Perceived value enhanced by scarcity led to an increased perceived
influence on self relative to others and an increased perceived influence on self
relative to the actual impact. Perceived influence on self relative to others, in turn,
partially mediated the effect of value perception on purchase intention. Perceived
influence on self relative to actual impact did not influence purchase intention.
Furthermore, there was a direct positive effect of perceived value on purchase
intention.
Eisend (2008) argued that cause of scarcity (in his experiment, scarcity was caused
by limited supply) might moderate the relationship between perceived scarcity and
perceived value, since it would not contribute to satisfying consumers` NFU. When
value perception is lower (i.e. item is less desirable), personal susceptibility scores
could also be lower, while susceptibility of others might be increased. AguirreRodriguez (2013) did not use a third person effect approach, but put forward that
when the advertising message containing a scarcity appeal is perceived as
informative, the persuasion tactic will go unnoticed and will not create consumer
suspicion of advertiser`s motives. In order for an appeal to be perceived as
informative, the consumer should expect the marketer to both be able to and willing
to provide truthful information. Supply-related scarcity is a condition where the
seller has full control over scarcity, whereas in demand-related scarcity, the seller has

55

no control. For this reason, consumers may not expect the marketer to accurately
possess information about the level of demand for a product. While supply-related
scarcity appeals will lead to greater perceived supply-related scarcity compared to
demand-related scarcity appeals as expected; demand-related scarcity appeals will
lead to less perceived demand-related scarcity contrary to the expectations of the
compliance professional. As a result, supply-related scarcity appeals will lead to less
perceived deceptiveness and less perceived diagnosticity of scarcity information
compared to demand-related scarcity appeals, and supply-related scarcity will lead to
greater behavioral likelihood than demand-related scarcity appeals. AguirreRodriguez (2013) has confirmed all these hypotheses.

Perceived influence
on others relative to
self

-.37

-.21
.29

.54
Value perception

-.44

Purchase intention

.37

Scarcity

.02
Actual impact
relative to perceived
influence on self

Figure 9 Confirmed model of enhanced value by scarcity appeals on purchase
intention mediated by perceived susceptibility (Eisend, 2008, p.
37)

Next, Aguirre-Rodriguez (2013) introduced message specificity of the
scarcity appeal and conducted a second study. She expected message specificity to
mitigate the credibility effect of supply-related scarcity appeals, such that nonspecific
supply scarcity appeals will likely trigger greater persuasion knowledge activation
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compared to specific supply scarcity appeals. The rationale for the hypothesis has
previously been mentioned: the consumer expects the marketer to possess accurate
information about the supply level of a product, since it is solely under marketer`s
control. For demand-related scarcity appeals, the converse should hold, since the
consumer expects the marketer not to possess accurate information about the demand
level for a product. Both hypotheses were confirmed in the study.

4.5

Discussion
The fact that there are many theoretical accounts to explain the impact of

scarcity on behavior suggests that the scarcity`s effects may be far more complex and
multi-faceted than assumed by researchers; in other words, more than once process
might simultaneously be at play. If the number of correlational studies reaches
sufficient numbers in the future, perhaps a meta-analytic structural equation model
may be used to explain this mechanism. Until then, the findings remain anecdotal.
They remain anecdotal, because there are many types of scarcity, and many types of
commodities subjected to scarcity; that means, it is impossible to tap all these effects
in one single survey or experiment – highlighting the need for a meta-analytic
structural equation model.
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5

Responses to Scarcity
In this chapter, I provide a summary of the findings related to consumer

responses to product scarcity in marketing research. It provides a summary of
dependent variables (includes mediating variables) and moderating variables; and is
not limited to the studies included in the meta-analysis.

5.1

Dependent Variables
In the meta-analysis that will be presented in chapter 6, all effect sizes

measuring the relationship between manipulations of limited opportunity of products
in the form of time and/or quantity limits and outcome variables for which at least
five effect sizes are calculable have been integrated. The following overview
elaborates the effects of product scarcity on all dependent variables that have been
included in the effect size integration. The only exception is the inclusion of the
variable "assumed expensiveness"; since presence of an exact price and presence of a
relative price have been considered as predictors in the meta-regressions and
analyses of variance in chapter 6, it is noteworthy to display the findings pertaining
to this variable.

5.1.1 Assumed Expensiveness
The majority of studies investigating the effect of scarcity on assumed
expensiveness find a positive relationship (Chen and Sun, 2014; Lynn and Bogert,
1996; Wu and Hsing, 2006; Wu et al., 2011). The only exception is the study by
Lynn (1989), who has found out that scarce products are assumed to be more
expensive only when the price is unknown and when consumers are primed to
consider the expense of the product. The theoretical background to scarcity-assumed
expensiveness relationship has previously been elaborated in chapter 4.2..

5.1.2 Attitude towards the Deal
While Aggarwal et al. (2011) found a positive effect of time limits on deal
attitude, Inman et al. (1997) find a positive effect of a time limit on deal attitude only
when discount level is high, but not when discount level is low. Ramanathan and
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Dhar (2010) find a positive effect of scarcity on deal attitude only when the framing
of the savings message is a gain message, but not when it is a non-loss message.
Finally, Howard and Kerin (2006) found that product involvement and presence of a
reference price moderate this relationship.

5.1.3 Attitude towards the Product
Lynn (1989) has found out that scarce products are more desirable only when
consumers are primed to consider the expense of the product, but not when they are
primed with the desirability of the product. Gierl et al. (2008) find that type of
scarcity, product category, and the existence of other purchase arguments moderate
the effect of product scarcity on product attitude (desirability). Gierl and Huettl
(2010) demonstrated that when scarcity is caused by limited supply and when the
product conspicuous, scarcity has a positive impact on product attitude; but when the
product inconspicuous, scarcity due to high demand induces more positive product
attitude. The study by Shen (2011) reveals that scarcity`s positive effect on product
attitude is strongest under low task importance and strong advertising message. Shen
(2013) explains this finding in a further study; perception of message content (weak
or strong message) has a positive impact on information processing when level of
scarcity is low, and information processing mediates the relationship between
message content perception and product evaluation. Under high scarcity, perception
of message content has a negative impact on information processing, which in turn
has a negative impact on product evaluation.

5.1.4 Consumer Competitive Arousal
Nichols (2012) has developed the consumer competitive arousal scale and has
found that competitive arousal can be induced by scarcity appeals in advertising. Zhu
and Ratner (2015) have investigated the effects of supply level on preferences in the
product class (flavored yogurt) and found that the arousal induced by scarcity
mediates this relationship. Aggarwal et al. (2011) manipulated time and quantity
limits separately, and found that quantity limits induce a higher level of perceived
competition; and that perceived competition mediates the relationship between
scarcity messages (both for time and quantity limits) and purchase intention.
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5.1.5 Deal Intention
Teng and Huang (2007) report a non-significant effect of time limits on deal
intention. Howard and Kerin (2006) find that the effects of scarcity on deal intention
depend on level of product involvement and whether a reference price is used.

5.1.6 Elaborated Thoughts
The findings about scarcity`s effects on elaborated thoughts are rather scarce,
but still heterogeneous. Scarcity has a negative effect on elaborated thoughts when
motivation to process information is high (Suri et al., 2007) and on narcissistic
participants (Lee and Seidle, 2012).

5.1.7 Impulse Buying
All studies conducted about the effect of scarcity on impulse buying report a
positive relationship (Gupta, 2013; Kim, 2014; Li, 1995).

5.1.8 Perceived Exclusiveness
Studies investigating the effects of scarcity on perceived exclusiveness of the
product report a positive relationship for supply-related scarcity, but not for demandrelated scarcity. (Chen and Sun, 2014; Van Herpen et al., 2007; Van Herpen et al.
2009; Van Herpen et al., 2014). Perceived exclusiveness, in turn, has a positive effect
on perceived value (Chen and Sun, 2014).

5.1.9 Perceived Popularity
Van Herpen et al. (2009) find that inferences of popularity depends on the
cause of scarcity; when scarcity is caused by excess demand, the product is perceived
as being popular, but when the cause of scarcity is limited supply, there is no
significant effect of scarcity on perceived popularity. Parker and Lehmann (2011)
report that shelf-based scarcity leads to higher popularity inferences – since shelfbased scarcity signals high demand, thus higher perceived popularity –, and
perceived popularity is the primary driver of the effect of shelf-based scarcity on
consumer preferences.
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5.1.10 Perceived Quality
Researchers have demonstrated that perceived scarcity has 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., 2011). Suri et al. (2007) find
that scarcity has a positive impact on perceived quality only under high motivation to
process information and high price of the product. High price and scarcity actually
lead to lower perceptions of quality when motivation to process information is low.
Van Herpen et al. (2009) find that the discrepancy between scarce and non-scarce
product in terms of perceived quality is highest when level of inventory depletion is
medium (1/2 depleted), followed by high level of inventory depletion (2/3 depleted),
and low level of inventory depletion (1/3 depleted). Parker and Lehmann (2011) also
report that quality inferences are induced by stocking-level depletion.

5.1.11 Perceived Sacrifice
Chen and Sun (2014) find that perceived scarcity has a positive, yet indirect
effect on perceived sacrifice through the mediating variable assumed expensiveness.
The effect of perceived sacrifice on perceived value has been reported as
insignificant. Furthermore, consumers use both price and monetary sacrifice
associated with the purchase to infer product quality (Suri et al., 2007). Suri et al.
(2007) demonstrate that the effect of scarcity on perceived value depends on relative
price level and consumers` motivation to process information.

5.1.12 Purchase Behavior
Most studies investigating the effect of scarcity are based on actual or
indicated choice. In absence of moderators, preference for scarce products exceeds
preference for non-scarce products. Brannon and Brock (2001a) find that choice
shares for scarce products are higher when strong arguments compared to weak
arguments are used. Van Herpen et al. (2007) find that while reason for scarcity
(demand-related vs. supply-related scarcity) has no sole impact on preference, NFU
increases preference for the scarce product for supply-related scarcity. Van Herpen et
al. (2009) find that when uniqueness concerns arise, such as the sale of an identity
expressive product in a nearby store, scarcity`s positive effect on choice is even
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reversed. In a similar vein, Parker (2011) found that scarcity may have a negative
impact on choice when popularity of a product is not desirable. Lee et al. (2014)
discovered that when cognitive load is high, participants are more likely to choose
scarce products compared when cognitive load is low. Parker and Lehmann (2011)
investigated the impact of shelf-based on scarcity on preference for scarce vs.
abundant products and found that the effect of scarcity on preferences is fully
mediated by popularity inferences, such that even when controlling for quality
inferences induced by popularity inferences, popularity inferences still had a positive
impact on preferences. The positive effect of higher popularity inferences
disappeared only when an explicit popularity cue (sales rankings) or quality cue
(quality ratings) was incongruent with popularity or quality inferences. Furthermore,
price promotions reduced the impact of shelf-based scarcity on preferences.

5.1.13 Purchase Intention
The findings related to scarcity`s effects on purchase intention are rather
mixed and none of them are direct effects without moderating or mediating variables.
For instance, some researchers report a positive relationship with various mediators
(Chen and Sun, 2014; Lynn and Bogert, 1996; Wu and Hsing, 2006; Wu et al.,
2011); whereas need for cognitive closure and uncertainty avoidance (Jung and
Kellaris, 2004), brand familiarity (Castro, 2010; Jung and Kellaris, 2004) are found
as moderators.

5.1.14 Quantity Consumed
Most studies about scarcity investigate events leading up to product purchase
or purchase behavior itself. So far, only Folkes et al. (1993) and more recently
Sevilla and Redden (2014) have investigated the effect of scarcity on product usage.
Folkes et al. (1993) presented subjects with containers containing liquid products
(shampoo, toilet bowl cleaner etc.) and asked them to indicate how much they would
use. Scarcity was manipulated as supply scarcity, with the amount of product
contained in the container. Furthermore, the size of the container was also
manipulated to check for contrast effects but no differences were found. The results
revealed that consumers tend to use less of the product when it is scarce (e.g., bottle
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half full) compared to when it is abundant (e.g., bottle totally full) to conserve
diminishing resources. Yet when subjects had a very small supply, they used more
than they would use when they had moderate supply.
Sevilla and Redden (2014) established the effect of scarcity on the rate of
satiation, enjoyment of consumption, and the total amount consumed. The focal
products in the studies were either grapes or chocolate and scarcity was manipulated
verbally in various scenarios informing participants about the supply of
grapes/chocolate. They found that perceptions of limited availability reduced the rate
of satiation and explained this finding by the consumers` increased attention to the
quantity they consumed as a result of scarcity – after all satiation relies on how much
attention people pay to the amount consumed. However, there was a mediator
between scarcity and attention to quantity consumed: focus on consuming more. In a
further study, they examined the mechanism between scarcity, focus on consuming
more, attention to quantity consumed and drop in enjoyment. They demonstrated that
scarcity leads consumers to focus on consuming more which decreases the attention
they pay to how much they consumed which in turn leads to a drop in enjoyment.
In sum, scarcity leads consumers to consume less of a product, since they
want to conserve diminishing resources. Scarcity`s rather positive effects on
purchase intention and behavior were previously discussed in the dissertation. This
pattern is not observed in product usage, perhaps it has to do with the possibility that
consumers want to conserve a scarce product as long as they can once they own it.

5.1.15 Perceived Value
Similar to the variable "purchase intention", the positive effects of scarcity on
perceived value are not direct effects (e.g. Eisend, 2008; Chen and Sun, 2014, Wu et
al. 2011, Wu and Hsing, 2006). Lynn (1991) conducted the first and only metaanalysis investigating the effects of unavailability (scarcity being one manner
through which a commodity could become unavailable) on value. However, he
conceptualized all dependent variables (e.g., desirability) under the category value.
Therefore, his meta-analysis does not provide an exact test of how scarcity affects
perceived value.

63

Suri et al. (2007) find that in the presence of scarcity, there is a higher
perception of value when the product has a high price compared to when the product
has a low price. This finding may seem contradictory with the finding of Dai (2008),
but it actually is not, because they ask respondents to imagine they are purchasing a
trip to Mexico (focal product) thereby manipulating the attractiveness of the offer.
Since the offer is already attractive, price probably starts working as a quality cue
instead of an attractiveness cue. Important to note is that the higher priced tour is
rated less valuable than the lower priced tour when there is no scarcity. But when
there is scarcity, higher priced tour is rated more valuable than the lower priced tour.
Maybe, scarcity justifies a higher price for an already attractive offer, respondents
may think that if an already attractive product is scarce, it is more valuable, and are
able to confirm their expectations by seeing high price etiquette. Indeed, Suri et al.
(2007) find that perceptions of quality and perceptions of sacrifice mediate the
relationship between perceived value and scarcity. Since consumers trade-off
perceived quality and sacrifice when making value judgments, perceived quality
mimicked the perceived value ratings, while perceived scarcity ratings were in the
exact opposite direction with perceived value ratings.
In a follow-up study, Suri et al. (2007) repeated the same study this time
adding a low motivation to process information scenario. Respondents were
randomly assigned to two groups: those with high motivation to process information
(Imagine you are planning on purchasing a trip to Mexico) and those with low
motivation to process information (Imagine you recently returned back from a trip to
Mexico). Furthermore, price level was manipulated as low or high. The results for
perceived value, quality, and sacrifice in the high motivation condition coincide with
the results of the previous study mentioned above. However, when motivation was
low, high price worsened value ratings for scarce product compared to abundant
product, but for low price product, scarcity only slightly increased value ratings.
Overall, these findings suggest that that there are specific conditions for this heuristic
to occur. A commodity does not become valuable just because it is scarce. Scarcity
enhances value when motivation to obtain the product is high; otherwise scarcity
makes value judgments even more negative such that price level translates to higher
perceived sacrifice instead of heightened quality perceptions. This polarization effect
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has been discussed from another point view in chapter 5.1.4. under the effects of
scarcity on consumer competitive arousal.

5.1.16 Valence of Thoughts
While Suri et al. (2007) found no significant effect of scarcity on valence of
thoughts, Grant et al. (2014) found a significant negative effect of scarcity on valence
of thoughts under high elaboration, but no significant impact under low elaboration.
Shen (2013) added a manipulation of message strength to the manipulation of task
importance, and found that there is an interaction such that scarcity has a positive
impact on valence of thoughts when task importance is high and the message is
weak; and when task importance is low, but the message is strong. In the high task
importance and strong message, and low task importance and weak message
combinations, scarcity has a negative effect on valence of thoughts.

5.1.17 Willingness-to-pay
The majority of the reported effects of scarcity on willingness-to-pay is
positive (Lee and Seidle, 2012; Robinson, 2011; Sevilla and Redden, 2014; Wann et
al., 2013). Negative effects have been found under high salience of persuasion
knowledge, high frequency of exposure to scarcity claims, and low reversibility of
decision (Lee, 2012).

5.2

Moderators of Scarcity
In this chapter of the dissertation, I try to provide a summary of all

moderators that have been investigated so far on the effect of scarcity on various
dependent variables. I explicitly mention the names of the dependent variables. In
addition, I provide findings related to moderators that have not been tested on the
effects of scarcity, but could be relevant for scarcity research. These are
individualism, student vs. non-student samples, and presence of participant
compensation (elaborated under motivation to process information in chapter
5.2.6.1.).
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5.2.1 Moderators Related to Type of Scarcity Appeal
5.2.1.1 Quantity Versus Time Limits
Aggarwal et al. (2011) put forward four reasons to explain why limited
quantity scarcity is more effective than limited time scarcity. First, limited quantity
scarcity differs from limited time scarcity in the sense that it motivates competition
in the buyers. In the case of a limited time scarcity appeal, the offer exists during the
announced time frame, no matter how many buyers claim it; while in limited
quantity scarcity appeals, the offer is restricted to a set of units and the offer becomes
less and less available every time a buyer purchases a unit. As a result, the buyer
confronted with a limited quantity scarcity appeal is both uncertain of being able to
use the offer and is competing against other buyers for the offer. Second, the buyer is
able to take greater personal credit for having been able to utilize a limited quantity
scarcity appeal, compared to a limited time scarcity appeal, because he or she
attribute it to an internal factor (the buyer has outperformed all other buyers in order
to benefit from the appeal), instead of an external factor (the locus of causality would
in this case be the seller). Third, limited quantity scarcity appeals render possible the
fulfillment of NFU by availing the buyer of a restricted deal that others are unable to
benefit from. Fourth, the buyer may make an affordability inference in the case of
limited quantity scarcity appeals: if the buyer has restricted the deal to a limited
number, then the deal should be so valuable that the buyer is not able to afford giving
out the promotion to a large number of buyers.
Indeed, Aggarwal et al. (2011) empirically demonstrate that a limited quantity
scarcity appeal (First 100 customers only) generates both higher purchase intention
and perceived competition, compared to a limited time scarcity appeal (Six days
only). Furthermore, they make evident that perceived competition partially mediates
the relationship between scarcity messages and purchase intention. In a second study,
this time involving vague scarcity messages instead of the previous explicit
messages, they manipulated limited time scarcity by inserting the phrase "limited
time only" and limited quantity scarcity by the phrase "limited quantities only".
Again, both perceived competition and purchase intention were higher for limited
quantity scarcity compared to limited time scarcity, and perceived competition
served as a partial mediator between scarcity messages and purchase intention.
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Bae and Lee (2005) also compared the effect of a scarcity message with a
time vs. quantity limit on the variable purchase intention and found that the scarcity
message with a quantity limit was more effective. Furthermore, they found that both
a time limit message and a quantity limit message (tested separately) were more
effective in generating purchase intention when product involvement was low,
compared to when product involvement was high. Product knowledge showed a
similar result with product involvement: when consumer`s level of product
knowledge was low, scarcity messages were more effective on purchase intention.
Whereas the two aforementioned published studies indicate quantity scarcity
messages are superior to time scarcity messages in amplifying purchase intention,
there is unpublished evidence that suggests otherwise. Soni (2013) has compared the
effect of time vs. quantity scarcity appeals on a number of variables including
purchase intention. Both for wrist watch and laptop, time scarcity is more effective
than quantity scarcity on purchase intention only for participants with a low NFU,
while the reverse is true for participants with a high NFU. When both high and low
NFU participants are taken together, quantity scarcity is more effective than time
scarcity in generating purchase intention for laptop, but equally effective for
generating purchase intention for wrist watch.
Inman et al. (1997) have executed two studies using time vs. purchase
quantity limits, but their manipulation of quantity limits differs from the studies
mentioned above. They have manipulated quantity limits as a restriction on purchase
quantity, more specifically as "Restricted Offer. Maximum Purchase Allowed: One
(1) per Customer", whereas the manipulation of time limits was similar "Restricted
Offer. Only Available for a Limited Time. Expires ________". In addition, they
manipulated discount at two levels: 20 % (high) vs. 5 % (low). There were no
significant differences between the purchase quantity limit and time limit conditions.
In a second study, the interaction between discount level and restrictions on
purchase intention was replicated. Time limit condition was manipulated by adding
the phrase "Restricted Offer. Only Available for a Limited Time. Expires ________",
purchase limit with the phrase "Restricted Offer. Maximum Purchase Allowed: One
(1) per Customer", and purchase precondition with the phrase "Restricted Offer,
Only Available with a Minimum Purchase of 25$". Again, Inman et al. (1997)
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demonstrated that when the price cut was low (5%), restrictions on the deal actually
worsened purchase intention compared to the no limit condition, whereas the reverse
was true for the high price cut (50%) condition. No significant differences were
reported between the purchase quantity limit and time conditions. In sum, restrictions
on unattractive deals actually led to lower purchase intention.
5.2.1.2 Market Versus Experimental Scarcity
In his meta-analysis, Lynn (1987) hypothesized that scarcity effects for
commodities with economic value should be stronger when the commodity is scarce
on the economic market than when it is scarce in the experimental situation. To code
the studies accordingly, (Lynn, 1987, p. 140) gave the following coding instructions:
"Check yes only if the scarcity manipulation limits the commodity's availability
outside the experiment. If an experiment manipulates reasons for scarcity that change
whether or not the scarcity extends to the economic market, then check both yes and
no". The findings supported the hypothesis which is in line with other findings in
literature (Verhallen and Robben, 1994; Worchel et al., 1975; Verhallen, 1982)
suggesting that the effect of scarcity on the evaluation of goods tend to be stronger
when scarcity is due to market forces (only increased demand was tested, see
Verhallen and Robben (1995) for a review) than when due to accidental
circumstances. Lynn (1987) suggested that the findings can be explained by the
magnitude of the scarcity manipulation, since perceived scarcity may be greater
when scarcity is caused by market forces. However, there were no measures of
perceived scarcity in the studies making the speculation impossible to test.
5.2.1.3 Supply-Related Versus Demand-Related Scarcity
Verhallen and Robben (1994) have manipulated the availability of recipe
books either due to limited supply, excess demand, both due to limited supply and
excess demand, or accidental reasons and conducted a conjoint analysis. The results
varied according to whether a social constraint condition was present. Without the
social constraint manipulation, they found that the effect of product availability on
homemakers' preference of recipe books was greatest when scarcity was caused by
both limited supply and excess demand.
Van Herpen et al. (2007) demonstrated that scarcity due to excess demand
leads to higher popularity inferences compared to limited supply condition, while
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scarcity due to limited supply leads to higher exclusiveness perceptions compared to
excess demand condition. The propensity to choose the scarce product (bottle of
wine) did not differ when scarcity was caused by excess demand or limited supply.
However, when scarcity was caused by excess demand, the scarce product was
consistently preferred regardless of the level of NFU; but when scarcity was caused
by limited supply, only high NFU participants indicated stronger preference for the
scarce product, low NFU participants were indifferent to the scarce product. A later
study proved that a high NFU was not necessary to obtain this effect, even
participants primed with a uniqueness goal showed a similar reaction. Van Herpen et
al. (2014) measured choice and manipulated uniqueness goals instead of
conspicuousness of the product and found that when uniqueness goals were activated
and the cause of scarcity was supply, the choice of the scarce product (focal product
was a bottle of wine) was significantly higher than participants primed with a
conformity goal. When scarcity was caused by excess demand, no differences
emerged between participants primed with conformity and participants primed with
uniqueness. In another study, Van Herpen et al. (2009) chose shirts as the focal
product, since consumers communicate their identity with fashion items. They
manipulated the cause of scarcity as being either excess demand or limited supply,
and the proximity of the retail store (nearby vs. distant) as a further variable. The
results revealed that scarcity does not always lead to greater choice share of
consumers. When the cause of scarcity was limited supply, the bandwagon effect
held regardless of store proximity, but when the cause of scarcity was excess
demand, more consumers chose the abundant product over the scarce products,
especially when the retail store was nearby.
Gierl and Huettl (2010) investigated the differential effects of quantity
scarcity either due to limited supply or excess demand. They found that
conspicuousness of the product influences the direction of scarcity`s effects on
attitude towards the product, but not on perceived degree of scarcity. Regardless of
whether scarcity was caused by limited supply or excess demand, the quantity limit
had a positive impact with no significant differences on the perceived degree of
scarcity. However, when the product was conspicuous, attitude towards the product
was enhanced in the supply-related scarcity condition, but worsened by demandrelated scarcity. For inconspicuous consumption goods, scarcity due to demand
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increased attitudes towards the product, but scarcity due to supply had no significant
impact on product attitude. Similar to Gierl and Huettl (2010), Gierl et al. (2008) also
found that conspicuousness of a product mitigates the effects of scarcity. The
dependent variable in their study was product desirability instead of attitude towards
the product, but the two variables could be both considered attitude measures. Gierl
et al. (2008) also demonstrated that the desirability of products suitable for
conspicuous consumption increases when scarcity is caused by limited supply, but
decreases when scarcity is caused by excess demand.
Aguirre-Rodriguez (2013) has shown that supply-related scarcity appeals lead
to less perceived deceptiveness, less perceived diagnosticity, and greater behavioral
intentions than demand-related scarcity appeals. Furthermore, the perceived cause for
demand-related scarcity was supply, even more so than supply-related scarcity.
Aguirre-Rodriguez (2013) also found that message specificity to mitigates the
credibility effect of supply-related scarcity appeals, such that nonspecific supply
scarcity appeals trigger greater persuasion knowledge activation compared to specific
supply scarcity appeals, while the converse holds for demand-related scarcity.
In sum, these findings indicate that when uniqueness concerns arise (either as
being high in NFU, having a uniqueness goal, or when the product is conspicuous),
scarcity due to supply amplifies, but scarcity due to demand actually worsens
products ratings or choice.

5.2.2 Moderators Related to Message Characteristics
5.2.2.1 Message Specificity
Aguirre-Rodriguez (2013) has examined the moderating role of message
specificity in the persuasiveness of supply-related scarcity appeals and demandrelated scarcity appeals. Message specificity refers to the concreteness of the
advertising message, in other words, to whether specific numbers about supply or
demand have been provided in the message. The reason for scarcity (supply vs.
demand) and message specificity (specific vs. nonspecific) factorial conditions read:
Specific SRS appeal: “Only 500 households per zip code can claim a coupon. Due to
restricted supply, this offer’s availability is limited!”, Nonspecific SRS appeal: “A
maximum number of households per zip code can claim a coupon. Due to restricted
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supply, this offer’s availability is limited!”, Specific DRS appeal: “Over 500,000
have already responded to this offer. Due to popular demand, this offer’s availability
is limited!”, and Nonspecific DRS appeal: “Thousands have already responded to
this offer. Due to popular demand, this offer’s availability is limited!”. The results of
the experiment revealed that for demand-related scarcity, message specificity had no
significant impact on perceived ad deceptiveness; whereas for supply-related
scarcity, the specific message was perceived as more deceptive than the nonspecific
message by the respondents. From another angle, specific messages were perceived
more deceptive when the reason for scarcity was supply, compared to when the
reason for scarcity was demand; but nonspecific messages were perceived more
deceptive when reason for scarcity was demand compared when the reason was
supply (Aguirre-Rodriguez, 2013).
Tan and Chua (2004) posited that vague phrases such as "while stocks last"
create feelings of uncertainty in consumers and if sellers are able to impact
consumers` perception of informational value of the offer and their perceived savings
by using a vague scarcity appeal, then they do not need to determine the ideal time
period or the purchase limits that yields optimal profitability. They did not test for
the differences between vague and specific scarcity claims, but they created two
conditions where the phrase with the vague scarcity claim "while stocks last" was
present vs. absent. Furthermore, they manipulated depth of price cut on two levels
(20% vs. 60%) and the message claim as either tensile (Save up to 20%) or objective
(Save 20 percent). Their experiment revealed that when there was a vague scarcity
claim and the sales promotion with high price cut was objectively stated (Save 60%,
while stocks last), consumers perceived it as having less informational value than
when the price cut was lower (20%), but this effect was reversed when the vague
scarcity claim was absent. They explain their finding by suggesting that consumers`
skepticism had been aroused when a vague scarcity restriction was included for an
offer that seemed too good to be true (60% discount).
5.2.2.2 Argument Quality
Brannon and Brock (2001a) examined the effect of argument strength on
phone operators` compliance with a message, the message being a plea from the
customer to the phone operator to dial the number again after it was not picked up by
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the other party. Compliance with the message was measured by the number of rings.
Moreover, time pressure was also manipulated by the phrase "This is the only time
this month that I can make this call today versus this month". Brannon and Brock
(2001a) found a positive main effect of strong arguments on compliance, but this
effect was qualified by a significant interaction between time restriction and
argument strength. Under high time restriction, argument quality had a differential
impact, with strong arguments generating more compliance with the message, but
when time restriction was low, the effect of argument quality disappeared. In a
following study, they introduced a control condition with no time restriction, but the
results of the control group mimicked the low time restriction group, argument
quality affected compliance only when time restriction was high. Next, they
examined the same argument strength and time pressure interaction, this time using
purchase of cinnamon twists instead of number of rings placed by phone operator as
compliance measure, and the results were replicated: argument quality affected sales
positively only when time restriction was high.
Gierl et al., (2008) hypothesized that the effect of a strong purchase argument
will increase by the use of a scarcity signal. They used a yoga mat as the focal
product and compared a control condition with no scarcity information with a
scarcity due to supply (limited edition product) condition. They found no differences
in the desirability of product between the scarcity and control conditions when the
purchase argument was weak. When the purchase argument was strong, the
desirability of the product was significantly amplified in the scarcity condition
compared to the no scarcity information condition.
5.2.2.3 Message`s Regulatory Focus
Ku et al. (2012) examined the interaction between reason for scarcity (supply
vs. demand) and regulatory focus of the claim (prevention vs. promotion focus).
They found that demand scarcity appeals elicit higher purchase intentions when
framed in prevention focus compared to when framed with a promotion focus, but
the converse held for supply scarcity appeals, they worked better when coupled with
a claim framed in promotion focus compared when coupled with prevention focus.
The authors explain this finding by goal compatibility; consumers confronted with
demand-scarcity have a security motive in mind, directed toward avoiding a mistake
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by choosing a product that many others have also chosen, therefore, they react more
positively towards a prevention focus. Consumers faced with supply scarcity have an
advancement motivation, directed towards acquiring symbolic status and uniqueness,
thus, they react more towards a promotion focus.

5.2.3 Moderators Related to Product Attributes
5.2.3.1 Product Type

Hedonic Versus Utilitarian Products
Ku et al. (2013) tested whether there was an interaction between reason for
scarcity (excess demand or limited supply) and type of product (utilitarian vs.
hedonic product). Scarcity was manipulated by having the sales assistant mention
there are only two products left in stock as a result of either limited supply or excess
demand or that there are plenty of them in stock. The hedonic product was chocolate,
while the utilitarian product was sunscreen. The results revealed that purchase
intention for sunscreen increased as a result of demand-related scarcity, but
decreased as a result of supply-related scarcity. For chocolate, the converse held,
purchase intention increased when scarcity was caused by limited supply, but
decreased when scarcity was caused by excess demand. The authors interpret this
finding using the compatibility between the major goals triggered by the decision
context and the appeal of the specific scarcity tactic. Products high on utilitarian
value should be subject to cognitive and reasoned preference, and therefore, the
buying behavior of others – signaled best by demand scarcity – should play an
important role in guiding purchase decisions. Hedonic products are subject to
affective or emotional preference and have symbolic and self-defining properties,
thus the individuality communicated by supply scarcity should influence purchase
decisions about hedonic products.

Product Involvement
Bae and Lee (2005) employed laptop computer as high involvement product,
and hair drier as low involvement product. They tested differences in the effect of
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scarcity messages only using a time limit. They found that the presence of a scarcity
message amplified the purchase intention for both low and high involvement
product, but the effect was more pronounced for the low involvement product
compared to the high involvement product. Huang et al. (2011) used two products for
each group, mobile phone and digital camera for high involvement condition, instant
coffee and fruit juice for low involvement condition. Product involvement was
measured in addition to the manipulation check. Scarcity was manipulated again with
a time limit, by either allowing 3 minutes or 30 seconds for the online sales
promotion pertaining to the product. They found that the effect of time limit on
purchase intention was moderated by product involvement, with the effect being
weaker for the high involvement product compared to the low involvement product.

Product Familiarity/Knowledge
Huang et al. (2011) manipulated scarcity by either allowing 3 minutes or 30
seconds for the online sales promotion pertaining to the product (mobile phone,
digital camera, instant coffee, and fruit juice) and found that level of product
familiarity moderates the effect of scarcity on purchase intention: the more familiar
the product, the stronger was the effect of time pressure on purchase intention. Bae
and Lee (2005) found the opposite, scarcity message (time and quantity limit
conditions combined) generated higher purchase intentions when consumer`s prior
product knowledge was low compared to when it was high. The products that were
used in their research were hair drier and laptop computer.

Product`s Association with Regulatory Focus
Ku et al. (2012) have distinguished products into those associated with a
prevention focus and those associated with a promotion focus. Products associated
with a prevention focus are those which consumers use to avoid or minimize a
negative outcome, whereas products associated with a prevention focus are products
that consumers utilize in order to achieve or maximize positive outcomes. Ku et al.
(2012) have selected sunscreen as the product associated with prevention focus (to
avoid sunburn), and perfume as the product associated with a promotion focus (to
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smell good). Scarcity was manipulated either as demand scarcity (sales assistant
mentions there are only two products left in stock due to excess demand), supply
scarcity (sales assistant mentions there are only two products left in stock due to
limited supply), and no scarcity condition (plenty of them left in stock). The results
revealed that compared with the no scarcity condition, purchase intention for
sunscreen (product associated with prevention focus) was enhanced when presented
as demand scarce, but diminished when presented as supply scarce; whereas
purchase intention for perfume (product associated with promotion focus) was
enhanced when presented as supply scarce, but reduced when presented as demand
scarce.

Product`s Suitability for Conspicuous Consumption
Gierl and Huettl (2010) tested the differential effects of two types of scarcity
(scarcity due to supply and scarcity due to demand) on attitudes towards products
that are suitable vs. unsuitable for conspicuous consumption. Both demand and
supply-related scarcity conditions indicated a quantity limit. When a product was
suitable for conspicuous consumption (mobile phone, wrist watch, MP3 player, and
laptop in the study), supply-related scarcity amplified product attitudes to a greater
degree, compared to demand-related scarcity. When a product was unsuitable for
conspicuous consumption (chocolate bar, coffee pad machine, electric iron, torch
light, yogurt, deodorant, shampoo, and soap bar in the study), demand-related
scarcity generated more positive scores for attitude towards the product compared to
when the cause for scarcity was supply. Next, they chose a product that is suitable
both conspicuous and inconspicuous consumption, namely Bang & Olufsen stereo
equipment. In this study, conspicuousness was manipulated by the scenario:
respondents in the conspicuousness condition were told that the product would be
visible to their guests, while participants in the non-conspicuousness condition were
told otherwise. For the low conspicuousness condition, scarcity had a positive effect
on product attitude both when due to supply and demand (compared to no scarcity
condition), with the effect being more positive when reason for scarcity was demand.
For the high conspicuousness condition, scarcity due to demand actually had a
negative effect on product attitude compared to no scarcity condition. Furthermore,
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as in the previous study, scarcity due to supply for the conspicuousness condition
amplified product attitude scores both compared to no scarcity and scarcity due to
demand conditions.
Gierl et al. (2008) have demonstrated that when the scarcity appeal is a
limited quantity tactic, the desirability of products suitable for conspicuous
consumption increases as a result of scarcity due to supply, but decreases as a result
of scarcity due to demand. Furthermore, when the scarcity tactic is a deadline tactic –
limited time scarcity can only be caused by supply-related scarcity – no differences
were be observed between the scarcity vs. control conditions for the desirability of
products that are suitable for conspicuous consumption.

Tangibility
Lynn (1991) coded and analyzed whether the commodity subjected to
unavailability manipulation was tangible or intangible in his meta-analysis about the
effects of unavailability on perceived value and reported no significant differences
between them. Although the reason for that has not been mentioned in the published
meta-analysis, Lynn (1987) provides an explanation in his dissertation. Accordingly,
tangibility was included in the meta-analysis to find out whether Brock´s (1968)
commodity theory, originally developed for informational commodities, held for
both tangible and intangible commodities. Since, no differences were detected, Lynn
(1987) concluded that commodity theory is generalizable across both informational
and material commodities.

Economic Value
A product by definition has economic value, but since Lynn (1987) has
included commodities both with and without economic value in order to test whether
economic principles are generalizable in his meta-analysis, the findings are presented
here. Lynn (1987) hypothesized that scarcity effects should be stronger for
commodities with economic value than for commodities without economic value,
because one explanation for scarcity effect on value is that both scarcity and value
are associated with price in an economic system. The frequent association of these
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attributes may have taught consumers to associate scarcity with value. Lynn (1987)
found no differences between the two groups of commodities.
5.2.3.2 Brand Type

Brand Familiarity
Jung and Kellaris (2004) found that brand familiarity moderates the impact of
scarcity on purchase intention. The focal product was a bottle of wine. They explain
this finding by decision heuristics being more likely be applied by consumers when
evaluative information is not available. Since scarcity is a value heuristic and brand
name is evaluative information, scarcity has a positive impact on consumers when
the scarce brand is unfamiliar, but no impact when it is familiar. Castro (2010) and
Castro et al. (2013) reported the same finding in three studies (nonfood products in
first two studies, food products in the third study), participants were more likely to
buy the unfamiliar brand products when they were scarce compared the when they
were abundant, but no differences emerged when the brand of the products was
familiar.

Brand Strength
Esch and Winter (2010) examined the interaction between brand strength of
parent brand (strong vs. weak brand) and launch of a limited edition as a new product
variety (before launch vs. after launch). They chose Leibniz as the strong brand and
Choc me as the weak brand. The product was limited edition Stracciatella flavored
biscuits and the situation was real. After the introduction of limited edition, attitude
toward the weak brand showed significant improvement, while attitude towards the
strong brand did not benefit significantly.

Prior Brand Preference
Parker and Lehmann (2011) used a familiar brand (Mobil) of motor oil and
found that shelf-based scarcity only significantly impacts consumers who have no
strong prior brand preferences.
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5.2.3.3 Deal Attributes

Discount Level
Inman et al. (1997) have executed two studies using time vs. purchase
quantity limits, but their manipulation of quantity limits differs from the studies
mentioned above. They have manipulated quantity limits as a restriction on purchase
quantity, more specifically as "Restricted Offer. Maximum Purchase Allowed: One
(1) per Customer", whereas the manipulation of time limits was similar "Restricted
Offer. Only Available for a Limited Time. Expires ________". In addition, they
manipulated discount at two levels: 20% (high) and 5% (low). They found that both
purchase and quantity limits had a much less positive effect on deal evaluation and
purchase intention, compared to no limit condition, when the discount level was low,
with time limit having a slightly more positive effect than quantity limit. However,
when the discount level was high, both purchase quantity limit and time limit
conditions experimental subjects reported higher deal evaluation and purchase
intention compared to the no limit condition. To sum up, restrictions induced a
positive effect on purchase intention and deal evaluation when coupled with a high
discount, but the reverse was true in the case of a low discount. Furthermore, the
effect of restrictions on purchase intention was mediated by deal evaluation. There
were no significant differences between the purchase quantity limit and time
conditions.
In a second study by Inman et al. (1997), the interaction between discount
level and restrictions on purchase intention was replicated. Time limit condition was
manipulated by adding the phrase "Restricted Offer. Only Available for a Limited
Time. Expires ________", purchase limit with the phrase "Restricted Offer.
Maximum Purchase Allowed: One (1) per Customer", and purchase precondition
with the phrase "Restricted Offer, Only Available with a Minimum Purchase of 25$".
Again, Inman et al. (1997) demonstrated that when the price cut was low (5%),
restrictions on the deal actually worsened purchase intention compared to the no
limit condition, whereas the reverse was true for the high price cut (50%) condition.
No significant differences were reported between the purchase quantity limit and
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time conditions. In sum, restrictions on unattractive deals actually led to lower
purchase intention.
Tan and Chua (2004) examined the interaction between level of price
reduction (20% vs. 60%), insertion of a vague scarcity claim (While stocks last), type
of product (sports shoes vs. laptop) and tensile vs. objective price claims (Save up to
60% vs. Save 60%). Their findings revealed that for laptop when the price claim was
objective (Save 20%), using a vague scarcity appeal increased the informational
value of the deal only when the price reduction was plausible (20%), but when the
price claim was tensile (Save up to 20%), using a vague scarcity appeal increased the
informational value only when the price reduction was exaggerated (60%). For sports
shoes, a much cheaper product compared to laptop, there was no interaction between
insertion of a vague scarcity claim, depth of reduction and claim format.

5.2.4 Moderators Related to Store Attributes
5.2.4.1 Organization of Display
Castro et al. (2013) examined the joint effect of shelf-based scarcity and shelf
display organization on consumer purchase. They hypothesized that disorganized
shelves may decrease purchase likelihood, since they may lead to fears of
contamination that will cancel out the positive influence of product popularity
inferences. They found that product type (whether the product is ingestible or not)
moderates this effect, such that food products lead to fears of contamination, whereas
non-food products do not.
5.2.4.2 Presence of Competing Cues
Parker and Lehmann (2011) manipulated alternatives` relative quality (using
quality ratings) and relative popularity (using sales ranking information) in addition
to shelf-based scarcity and found that when these competing cues were incongruent
with the scarcity signal (shelf-based scarcity signals popularity), the positive impact
of shelf-based scarcity on choice was reduced.
5.2.4.3 Store Location
Van Herpen et al. (2009) demonstrated that when the cause for shelf-based
scarcity was presented as excess demand for a conspicuous product (t-shirt in the
study), proximity of fellow consumers (manipulated by a nearby store vs. a distant
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store) actually led to a negative effect of scarcity on product preference; in other
words, store proximity reversed the bandwagon effect, reason being other consumers
owning the same product was perceived as a threat to consumers` expression of their
uniqueness. For scarcity caused by limited supply, this was not the case.

5.2.5 Moderators Related to Participant Attributes
5.2.5.1 Psychographic Moderators

Need for Uniqueness
The interaction between need for uniqueness (NFU) and scarcity of
commodities has been tested by means of a meta-analysis by Lynn (1991) and the
results of the meta-analysis revealed that the scarcity-perceived value relationship is
stronger for participants that are have a high NFU compared to those that have a low
NFU. However, despite being significant, the effect sizes were heterogeneous.
Snyder (1992) explained this heterogeneity by differences in the scales that are used
to measure NFU, cultural differences between the participants, and type of the
commodity used in the study, e.g. whether the commodity is suitable for
communicating one`s identity. The differences in the scales indeed affect the
scarcity-NFU relationship: for instance, Lynn and Harris (1997) found a medium
correlation (r = .34) between desire for scarce products and self attributed NFU, but a
nearly nonexistent correlation (r = .06) between desire for scarce products and
Snyder and Fromkin`s (1977) three factor NFU scale. In addition to the scale used to
measure NFU, the scale used to measure perceived scarcity may also have an effect
on the relationship between NFU and scarcity: Although Gupta (2013) found a low
correlation (r = .20) between NFU and one factor of perceived scarcity, the
correlation between NFU and perceived scarcity for a second factor was nearly
nonexistent (r = .06). Furthermore, Van Herpen et al. (2007) demonstrated that NFU
increases preference for scarce products for supply-caused scarcity, but not for
demand-caused scarcity.
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Self-monitoring
Ku et al. (2013) have examined the joint effect of supply vs. demand scarcity
and self-monitoring. They found that when the cause of scarcity was demand, low
self-monitors reported higher purchase intentions compared to when the cause of
scarcity was supply. For high self-monitors, the context of the decision, whether it is
a private context, or a context subject to third-party pressure to appear rational or
emotional, played a determining role. When decisions were private, high selfmonitors were neither influenced by demand scarcity, nor by supply scarcity.
However, when there was third-party pressure to appear rational, demand scarcity
generated higher purchase intentions compared to supply scarcity in high selfmonitors. Moreover, when the third party pressure was on appearing emotional, high
self-monitors exposed to supply scarcity demonstrated higher purchase intentions
compared to when reason for scarcity was demand.

Regulatory Focus
Ku et al. (2012) have investigated the joint effect of consumers` motivational
orientations (prevention focus vs. promotion focus) and reason for scarcity.
Prevention-focused respondents reported higher purchase intention scores when the
product was demand-scarce compared to when it was supply-scarce, while
promotion-focused participants responded positively only to supply scarcity. The
researchers interpret this finding with regulatory focus theory. Acquisition of a
supply-scarce product offers uniqueness or higher status, while acquisition of a
demand-scarce product provides a sense of security based on identification with
many other owners of the same product. Since prevention-focused individuals are
risk-averse, they should find safety in avoiding a mistaken choice by acquiring a
product that many others have chosen; thus, they will evaluate demand-scarce
products more favorably than supply-scarce products. On the other hand, promotionfocused individuals are following a strategy to advance themselves and may view the
supply-scarce product as an opportunity to be seized.
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Narcissism
Lee and Seidle (2012) found that respondents scoring high on narcissism trait
report higher purchase intention and willingness to pay for scarce products compared
to respondents low on narcissism. They explain these findings by narcissists` higher
need to demonstrate their uniqueness to gain others` admiration and envy.
Furthermore, they have demonstrated that high narcissists report fewer messagerelated thoughts and lower scores on the cognitive effort index when faced with a
scarcity appeal. When argument quality was introduced to the manipulation of
scarcity, it had no effect on the positive effect of scarcity on attitude towards the
product for high narcissistic participants, whereas scarcity was associated with
positive feelings towards the product only when argument quality was strong for low
narcissistic participants. In sum, narcissistic individuals were less motivated to
undertake systematic information processing, because for them only the symbolic
value of the product was important, thus creating no need for systematic processing
to evaluate the utilitarian value of a product when it is scarce.

Exploratory Tendency
Exploratory tendency is an individual difference variable that distinguishes
individuals into exploration seekers (higher level of optimal stimulation and
preference for novel stimuli) and exploration avoiders (lower level of optimal
stimulation and preference for familiar stimuli) (Esch and Winter, 2010). After
proving their hypothesis about limited products increasing perceived product
novelty, Esch and Winter (2010) examined the differential effect of scarcity appeals
(manipulated as limited edition) on both groups. The results of the experiment
revealed that exploration seekers show a more positive attitude and a more
distinctive behavioral intention (measured with the variable trial interest) towards the
limited edition product compared to exploration avoiders. Furthermore, exploration
avoiders were not affected at all by the scarcity appeal "limited edition", their attitude
towards the product and trial interest showed no significant differences when scarcity
condition was compared with the no scarcity condition.
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Need for Cognitive Closure
Jung and Kellaris (2004) suggest that decision heuristics such as scarcityvalue heuristic is more useful and likely to be applied when individuals are motivated
to come to a quick decision which is the case with individuals with high need for
cognitive closure. They report a more pronounced scarcity effect among participants
high in need for cognitive closure compared to those low in need for cognitive
closure.

Deal Proneness
Soni (2013) demonstrated that consumers do not respond differently to
quantity scarcity vs. time scarcity when deal proneness was examined as an
individual difference variable. However, when the experimental condition involving
scarcity (either time or quantity limit) was compared with the no scarcity condition,
Soni (2013) demonstrated that high deal prone consumers responded more favorably
in terms of attitude towards the product and purchase intention to the scarcity
condition compared to low deal prone customers. Furthermore, the value measure perceived functional benefit - was higher in the scarcity condition compared to the no
scarcity condition both for low and high deal prone consumers.
5.2.5.2 Demographic Moderators

Gender
Gender differences in financial risk-taking, that men are more willing to take
risks and have a higher risk tolerance, whereas women shy away from competition
and tend to be more risk-averse (due to other orientation and loss avoidance
tendency) have been documented (He et al., 2008). However, it is questionable
whether and how this difference translates into gender differences in responses to
scarcity. Findings about the effects of perceived scarcity and gender are inconsistent
and the dependent variables are manifold. In the second study in her dissertation,
Gupta (2013) finds that while the correlation between perceived scarcity on urgency
to buy is higher for males compared to females, the correlation between perceived
scarcity and in-store hoarding and in-store hiding behavior is higher for females
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compared to males. Gupta (2013) explains the first finding by the association
between scarcity in fast-fashion retail stores and perceived competition: males draw a
sense of accomplishment and fulfill their need for achievement by getting the scarce
fashion product right away. Females, however, enjoy interacting with the store
environment and the experience of shopping and tend to be less risk averse than men:
in-store hiding and in-store hoarding decreases the risk of losing the competition for
the scarce product and make the shopping process more exciting and enjoyable
(Gupta, 2013). However, in a second and larger quantitative study in her thesis
(Study 4), reports no differences in the correlation between perceived scarcity and
urgency to buy between males and females, but female respondents have again
exhibited higher correlations between perceived scarcity and in-store hoarding and
in-store hiding compared to males. Moreover, when only males and females with
high hedonic shopping motivations were taken into account, gender differences in instore hiding and in-store hoarding disappear (Gupta, 2013). Byun and Sternquist
(2008) have conducted a similar survey in fast fashion retail stores with similar
variables and have only included female customers in order to avoid the potential
error variance caused by a gender difference. Nichols (2012) only examines the
variable competitive arousal and finds that males exhibit higher levels of competitive
arousal compared to females in a real study, while no gender differences emerged in
two other studies.

Age
While the value of possessions for children in the perceptual stage (3-7 years)
is based only on surface reasons, children in the analytical stage (7-11 years) start to
understand value based on social meaning and significance, but only children in the
reflective stage (11-16 years) have a fully developed understanding of value based on
social meaning, significance, and scarcity (John, 1999). So far, only a few studies
have investigated the effects of scarcity on children. Fox and Kehret-Ward (1990)
have demonstrated that children in the perceptual stage focus on perceptual features
without abstract reasoning that connects these features to prices; while children in the
analytical stage also focus on perceptual features, yet relate these features to
functional reasons why the product should cost more, but only children in the
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reflective stage are able to consider the preferences of other potential buyers.
Furthermore, while only 7% of the 13-year-old participants subscribed a higher price
for scarcity, this percentage was 43% in adults (Fox and Kehret-Ward, 1990). Lynn
(1992) has highlighted the need for further research in this area; especially to find out
at what age children develop beliefs about the relationship between scarcity and
assumed expensiveness and how it proceeds until adulthood. Mittone et al. (2003)
find that children aged 9-10 systematically prefer the scarce toy over the abundant
toy due to a basic scarcity bias; while this bias is less present in older children aged
11-12, it is reversed in adults. The researchers have attributed the opposing behavior
in adults to altruism; that the adults did not want to deplete the experimenters`
inventory of orange-colored scarce pens. They explain the bias being less present in
the 11−12 age group compared to the 9−10 age group by more developed cognitive
abilities of the higher age group. Their finding that children in the analytical stage
have chosen scarce product over the plentiful product suggests that children already
have a basic scarcity bias even when without having a developed understanding of
the relationship between scarcity and value. Murray (1980) has investigated the
effects of scarcity with a sample consisting of 7, 10, 13, and 14 year-olds and has
found that children identify the scarce item as more special, price the scarce version
higher, and show a stronger preference for the scarce item. Unfortunately, a
breakdown of these results by age group has not been provided. In sum, although
more research is needed since these studies are based on small and nonrepresentative samples, but children seem to have an inherent scarcity bias to prefer
scarce products over the abundant ones, despite their lack of understanding of the
scarcity-value relationship.
So far, no study has investigated whether the strength of the relationship
between perceived scarcity and other variables such as perceived value differs among
different age groups in adults. Only Gupta (2013) has surveyed university students
aged between 19 to 29 and has considered age among with other demographic
variables as a control variable, but reports a small, but negative relationship between
perceived scarcity and in-store hiding, perceived scarcity and in-store hoarding, and
perceived scarcity and urgency to buy in fast fashion retail stores. Research on other
cues, such as price-perceived quality relationship shows that older consumers
demonstrate a greater extent of belief in price-quality correlations (Shapiro, 1973),
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but the relationship between scarcity and perceived value is far more complex and
multifaceted than the price-perceived quality relationship, since there are many
different types of scarcity. Furthermore, scarcity-perceived value is not the only
availability heuristic; other heuristics exist between scarcity-assumed expensiveness
and scarcity-level of demand.

5.2.6 Situational Moderators
5.2.6.1 Participants` Motivation to Process Information
Suri et al. (2007) examined the effects of scarcity on perceived quality,
perceived value, and perceived sacrifice under high vs. low motivation to process
information, and low vs. high price level. Telling the high motivation participants
that they were planning on purchasing a vacation package to Mexico, and telling the
low motivation participants that they had recently returned from a vacation in
Mexico, with the vacation package to Mexico being the focal product, manipulated
motivation to process information. Scarcity was manipulated by vacation package
being available only once or every weekend through the summer.
Under high motivation to process information and when the vacation package
was expensive, participants rated the scarce vacation package (compared to the
plentiful package) as being of higher quality and more valuable, perceived sacrifice
being lower; however, when motivation to process information was low, the
converse held – the scarce vacation package (compared to the plentiful package) was
evaluated as being of both lower quality and of lower value, while perceived
sacrifice was higher. The findings for the low price condition were more
complicated. When both price level and motivation to process information were low,
perceived quality and perceived value of the scarce product (compared to plentiful
product) were rated higher, but when price level was low, but the motivation to
process information was high, the scarce product was rated more negatively than the
scarce product both in terms of perceived quality and perceived value. In sum, the
results for the low motivation and high price condition mimicked the high motivation
and low price condition; whereas the results for the high motivation and high price
condition mimicked the results for the low motivation and low price condition.
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Howard and Kerin (2006) contacted shoppers of furniture store in a real
setting and distinguished them into high involvement consumers (those that were in
the store shopping for the focal product in the experiment) and low involvement
customers (those that were in the furniture store to buy a product other than the focal
product in the experiment). They found that in both high and low involvement
conditions, adding a time limit to the deal enhanced price fairness perceptions.
However, when the reference price only deal (without a time limit) was compared to
the limited time only offer (without a reference price), they found that limited time
was generated more positive price attitude in low involvement condition, but
reference price led to more positive price attitude in high involvement condition. Van
Herpen et al. (2014) demonstrated that when uniqueness goal was present, situational
involvement with wine choice (measured) tended to increase the choice of the scarce
product, but this was not the case when a uniqueness goal was absent. In other
words, high involvement amplified the effects of NFU on choice of a scarce product.
Compensatory incentives (e.g., course credit, money) for participation in a
study are known to increase response rates and eliminate selection bias, because
whether a person responds may be related to his or her interest in the topic
(Malhotra, 2007). Thus, participants may be more involved if they have answered the
survey despite lack of compensation.
5.2.6.2 Similarity Feedback
In an early test of this interaction, Fromkin (1970) did not specifically test
NFU as an individual difference variable, but as a primed state of mind, by giving
participants feedback showing that they were either slightly or highly similar to
10000 other participants that also took the questionnaire. Next, participants were
asked to rate the desirability of a scarce (available once a week) vs. an abundant
(available at all times) experience, and the results revealed that participants primed
for high uniqueness rated the scarce experience more desirable, while those primed
for low uniqueness rated both the scarce and plentiful experience the same (Fromkin,
1970). Okamoto (1983) failed to replicate Fromkin`s (1970) findings and explained
this inconsistency between both studies by cultural differences between Japan and
United States, and the absence of an evaluative comment in his manipulation of
similarity feedback.
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5.2.6.3 Goal Activation
Van Herpen et al. (2014) have manipulated participants` goal for buying a
bottle of wine as either uniqueness or conformity: uniqueness goal was manipulated
by informing the participants that a close friend will visit them and it will be a
special evening, while conformity goal was manipulated by telling the respondents
that the visit of the friend is a common event. Next, the cause for scarcity was
manipulated as excess demand, limited supply, or control. When the cause of scarcity
was supply, the choices share of the scarce product by participants primed with a
uniqueness goal was significantly higher than participants primed with a conformity
goal. When scarcity was caused by excess demand, no differences emerged between
conformity-primed vs. uniqueness-primed participants.
5.2.6.4 Presence of Scarcity Cause Description
Van Herpen et al. (2014) manipulated cause of scarcity both by description of
the cause and a picture of a shelf with wine bottles as stimulus material. They
manipulated the presence of scarcity cause description by either inserting the phrase
"high sales number" or "limited production" vs. a control condition where no
information about the cause of scarcity was given. Next, participants were presented
with a shelf containing three wines but had a capacity to fit nine bottles (demandrelated scarcity condition) vs. a shelf containing three wines and also had a capacity
to fit three wines (supply-related scarcity), all presented next to a shelf containing
nine wine bottles that had a capacity for nine bottles (control condition). They were
still able replicate the results under no scarcity cause description, indicating that
respondents were able to infer cause of scarcity correctly from the visual stimulus
material.
5.2.6.5 Possession of Product
The energization theory of motivation posits that the readiness to exert
additional effort is directly determined by the perceived difficulty of a task; as
perceived difficulty increases, so does effort unless a task is perceived as unsolvable.
Lynn (1987) suggests that if possessing a commodity is a goal to a person, then
scarcity may be perceived as a barrier to possession and this may energize
commodity oriented responses increasing the valence of the commodity. In other
words, if energization theory applies to the effects of scarcity, scarcity should

88

enhance the value of only commodities that are not promised for possession. Lynn
(1991) fails to find a significant difference between the effect sizes; the scarcity
effect remains reliable even when subjects had been promised the commodity.

5.2.7 Other Moderators
5.2.7.1 Uncertainty Avoidance
So far, only Jung and Kellaris (2004) have investigated whether cultural
differences exists in proneness to the effect of scarcity. They have manipulated
scarcity by means of a quantity limit on a bottle of wine mentioned by a salesperson
and have used the low-context (American participants) vs. high-context (French
participants) cultures distinction. In a high-context culture, the tendency to use highcontext messages over low-context messages in routine communication is higher
(Hall, 1976). A high context communication style suggests that the focus is more on
words and less on behavior, while in a low context culture, nonverbal context or
behaviors are more important (Novinger, 2001). As a result of this difference,
different advertising approaches are used. Influence agents trying to change attitudes
such as presenters, testimonials, demonstrations are more favored in low-context
cultures, while influence agents building consumer-brand relationships by attaching
human characteristics to brands is more favored in higher-context cultures (Hall,
1976). Thus, Jung and Kellaris (2004) propose that scarcity principle will be more
persuasive in a low context culture compared to a high context culture and provide
empirical evidence in their study for their hypothesis.
Jung and Kellaris (2004) have also attempted to examine the relationship
between uncertainty avoidance dimension of culture and proneness to scarcity
effects. They have failed to show a significant difference between the uncertainty
avoidance level of American and French participants, and thus, have not been able to
establish a link between nationality and uncertainty avoidance, let alone a link
between proneness to scarcity and uncertainty avoidance dimension of culture.
However, not on a cultural, but on an individual level, they report a more pronounced
scarcity effect among high uncertainty avoidance participants, compared to low
uncertainty avoidance participants.
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The scarcity-perceived value relationship and scarcity-level of demand
relationship is similar to the price-perceived quality relationship, because both
involve consumer inference. In their meta-analysis about price-perceived quality
relationship, Völckner and Hofmann (2007) have classified countries into three
clusters: North America (United States and Canada), Europe, and other (e.g., India
and China). The authors have not mentioned whether a similar classification
exists/why particularly this classification has been chosen. They find that price
reliance is higher for European countries compared to North American countries and
higher for other countries compared to North American countries. They explain this
finding by a possible positive correlation between a culture`s level of risk aversion
and price reliance, such that "high uncertainty avoidance increases consumers`
tendency to use price as an insurance policy against a bad purchase, possibly because
of the higher risk aversion of members of high-uncertainty avoidance cultures"
(Völckner and Hofmann, 2007, p. 193).
5.2.7.2 Individualism Versus Collectivism
Although not directly related to scarcity appeals, Cialdini et al. (1999)
examined differences between in susceptibility to compliance techniques in
individualistic (United States) vs. collectivist (Poland) cultures and found that social
proof techniques are more effective in collectivist societies, whereas commitmentconsistency techniques are more effective in individualistic societies. Triandis (1989)
speculates that collectivist societies may have an aversion to scarce attributes and
objects because they avoid distinctiveness.
5.2.7.3 Student Versus Non-Student Samples
Peterson (2001) has conducted a second-order meta-analysis investigate the
implications of using a college student sample in social science research and has
demonstrated that responses of college students are slightly more homogenous than
nonstudent samples, and the direction and magnitude of the effect sizes often differed
– not systematically - from effect sizes obtained from non-student samples.

5.3

Discussion
The effects of scarcity on various dependent variables and the moderators of

these effects provide the theoretical basis for the following meta-analysis. The high
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amount and diversity of moderators and contradictory findings on various dependent
variables of scarcity`s effects justify a meta-analysis on the effects of scarcity. Tables
8 and 9 provide an overview of the possible effects of moderators on the
persuasiveness of product scarcity. As mentioned further in chapter 6.4.3., the effect
size had to be significant and heterogeneous, and the number of effect sizes for the
outcome variable had to exceed thirty (see Eisend, 2009) to be included in the
moderator analysis. Therefore, only moderators for perceived scarcity, attitude
towards the product, purchase intention, and purchase behavior have been depicted in
Tables 8 and 9.
Table 8 Summary of methodological between-study moderators
a

Impact of scarcity on…
PS
PATT
PI
PB
?
?
?
?
?
?
?
?
?
−
−
−
?
?
+
?
?
+
+
+

Variable
Gender ratio
Student vs. non-student sample
Real vs. hypothetical situation
Uncertainty avoidance
Individualism
Country cluster
European vs. North American countries
?
+
+
European vs. other countries
?
+
+
North American vs. other countries
?
+
+
Possession of scarce product in the experiment
?
−
−
Presence of participant compensation
?
+
+
Published vs. unpublished studies
+
+
+
Publication year of the study
+
+
+
a
PS: Perceived scarcity, PATT: Attitude towards the product, PI: Purchase intention,
Purchase behavior
+ : positive effect, − : negative effect, ?: unknown

+
+
+
−
+
+
+
PB:
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Table 9 Summary of substantial between-study moderators
a

Impact of scarcity on…
PS
PATT
PI
PB
?
?
+
?
−
−
−
−
−
−
−
−
0
0
0
0
−
−
−
−

Variable
Quantity vs. time limits
Message specificity
Limited supply: message specificity
Excess demand: message specificity
Presence of an appeal
When a scarcity appeal is present: source of the appeal
Ad vs. other
−
−
−
−
Salesperson vs. other
?
?
?
?
Experimenter vs. other
+
+
+
+
POS vs. other
?
?
?
?
Cause of scarcity
Supply vs. demand-related scarcity
+
+
+
+
Supply-related vs. no specified reason for scarcity
−
−
−
−
Demand-related vs. no specified reason for scarcity
−
−
−
−
Presence of a sales promotion
?
+
+
+
Product involvement (high vs. low involvement products)
?
?
−
?
Tangibility of offer (tangible vs. intangible offer)
?
?
?
?
Hedonic vs. utilitarian products
Utilitarian products: limited supply vs. excess demand
?
−
−
−
Hedonic products: limited supply vs. excess demand
?
+
+
+
Limited supply: hedonic vs. utilitarian products
?
+
+
+
Excess demand: hedonic vs. utilitarian products
?
−
−
−
Product type
FMCG vs. durables
?
?
+
?
FMCG vs. services
?
?
?
?
Durables vs. services
?
?
?
?
FMCG: high vs. low impulse products
+
+
+
+
FMCG: high vs. low stockpiling products
?
?
?
?
Presence of a familiar brand
?
?
−
?
Product conspicuousness
?
?
?
?
When product is conspicuous: supply vs. demand
?
+
+
+
When product is inconspicuous: supply vs. demand
?
−
−
−
Limited supply: conspicuous vs. inconspicuous products
?
+
+
+
Excess demand: conspicuous vs. inconspicuous products
?
−
−
−
Presence of exact price
?
+
+
+
Presence of relative price
?
+
+
+
Equal price vs. scarce product more expensive
?
+
+
+
a
PS: Perceived scarcity, PATT: attitude towards the product, PI: purchase intention, PB:
purchase behavior
+ : positive effect, − : negative effect, 0 = no effect, ?: unknown
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6

Empirical Research

6.1

Literature Search and Selection of Studies
In order to identify relevant studies, I conducted a keyword search with the

words "scarcity", "scarce", "scarcity appeals", "time limit", "quantity limit", "limited
time", and "limited quantity" in the databases "Business Source Premier", PsycINFO,
PSYNDEX, ProQuest Electronic Theses and Dissertations and Google Scholar.
Next, I conducted a web search with the same keywords to find working
papers/further dissertations. Then, I searched the Social Science Citation Index (Web
of Science) for studies that cited the meta-analysis by Lynn (1991). Snowball
referencing identified further studies. The literature search covered the time window
between 1989 and 2014. The literature before 1989 is based on the seminal metaanalysis by (Lynn, 1991). From this meta-analysis on unavailability, only the studies
that manipulated scarcity of commodities with economic value and that were market
scarce (all classified by (Lynn, 1991) as such) have been considered. Except for the
unpublished manuscript by Atlas and Snyder (1978) that has not been found in any
of the databases or world libraries (WorldCat search returned zero results), I was able
to obtain all other studies. A total of 186 published and unpublished manuscripts
were obtained. A detailed view of the studies resulting from the literature search, i.a.
together with the reasons for inclusion or exclusion, is provided in Appendix B.
For the selection of suitable studies, all of the following four criteria had to be
fulfilled: (1) studies had to published in English language, (2) studies had to
investigate the effects of "limited opportunity scarcity" – either coupled with or not
coupled with distinctiveness scarcity – (according to the definition by Griskevicius
et al., 2009) in the form of either time or quantity limits (according to Cialdini`s
(1984) definition), (3) studies had to either compare a time limit or a quantity limit
condition with a no limit condition, or in the case there is no control group, the study
had to be a correlational study that measured the correlation between perceived
scarcity and outcome variables (the only studies included without a control group
were studies by Gupta (2013) and Byun and Sternquist (2008) that investigated the
impact of perceived scarcity in fast-fashion retail environments). With regard to
second criterion for instance, studies manipulating quantity limits in the form of only
distinctiveness scarcity (e.g., Janssen et al., 2014) have been excluded. With regard
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to criterion 3, studies comparing demand and supply scarcity with each other without
a control group (e.g., Aguirre-Rodriguez, 2013) have been excluded, although these
manipulations were manipulations of limited opportunity scarcity. Last, (4) studies
had to employ statistical analyses from which an effect size can be calculated. In the
case the statistical method was suitable, but the provided statistical information was
not sufficient to calculate an effect size, I contacted the authors via email.

6.2

Effect Size Procedure
Random effects model was chosen for the analysis. The effect size metric was

correlation coefficient r, because of the generality and simplicity of interpretation
(Rosenthal, 1994), and because it is the most common effect size in meta-analyses in
marketing literature (Völckner and Hofmann, 2007).

6.2.1 Effect Size Calculation
For all studies in which sufficient information was provided for effect size
calculations, the formulas provided by Lipsey and Wilson (2001) have been used.
The SPSS-Syntax for effect size calculations is provided in Appendix D.

6.2.2 Effect Size Integration
In order to perform sensitivity analyses, standard errors are needed. Lipsey
and Wilson (2001) suggest that the standard error formula for effect size r is very
complicated; since it is easier to calculate standard errors of Fisher´s z-transformed
correlations, Fisher`s z-transformed correlations should be used instead whenever
standard errors are needed. Therefore, I have used Fisher`s z-transformed correlation
coefficients and the corresponding standard errors.
Three procedures were followed to integrate the correlations: sample size
weights, multiple dependent measure weights, and unattenuated correlations
(corrected for attenuations). (1) Sample size weights had to be applied, because
studies with larger samples have smaller sampling error; thus, they yield more
precise effect sizes compared to studies with small samples. Weights were assigned
by the formula w = 1/(n-3). (2) Multiple dependent measure weights were assigned
as follows: In case a study provided the statistical information to calculate the effect
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size for multiple variables or items measuring the same construct separately, the
sample size has been weighted by the ratio 1 to the number of effect sizes per study
measuring the same dependent variable. For instance, separate t-test statistics for
each the three items comparing perceived scarcity in the control and in the treatment
groups have been provided in the study by Wu et al., (2011); therefore, the sample
size in this study has been divided by three. (3) Attenuation corrections as suggested
by Hunter and Schmidt (2004): Measurement errors were corrected by considering
the reliability coefficients of the dependent variables and i.a. of both independent and
dependent variables (in case of correlational studies). For single-item measures and
multiple item measures for which a reliability coefficient has not been provided,
missing reliability values have been replaced with mean reliability coefficient of the
(in)dependent variable(s) at hand.
Both for effect size integration, forest plots and funnel plots, the metafor
package for r (Viechtbauer, 2010) has been used. The rma function with
DerSimonian-Laird method (method of moments estimator) has been chosen. The r
code is presented in Appendix E.

6.2.3 Assessment of Publication Bias
The same standard errors and Fisher`s z-transformed correlation coefficients
that have been used for the forest plots have been used for the funnel plots. As
evident from the standard error formula for Fisher`s z, large samples will have
smaller standard errors which will cause the funnel plot to be triangular (triangular
when standard errors on the y-axis are presented in descending order, like a funnel
when not). Furthermore, the funnel should look symmetrical, especially towards the
lower parts of the triangle because random error has a greater influence in small
samples. However, the inspection of the funnel plot is not enough for a conclusion. I
follow up with sensitivity analyses.
In case the effect size is significant (tested using z statistics), trim and fill
procedure (Duval and Tweedie, 2000) has been applied to calculate and visualize
how many additional studies would be needed for a symmetrical funnel plot and how
the effect size would have changed using the trimfill function of the R metafor
package (Viechtbauer, 2010).
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In addition to the trim and fill procedure, Egger`s regression (Egger et al.,
1997) has been conducted. Egger et al., (1997) suggest a bivariate regression with
precision (the reciprocal of standard error) as the independent variable, and
normalized effect estimate (effect size divided by its standard error). If there is no
asymmetry in the funnel plot, then the intercept should not significantly differ from
zero, i.e. there is no bias. "It should be noted that in their original report, Egger et al.
(1997) suggested an alternative version of this test in which the regression of z on p
is weighted by the inverse of the variance of the effect estimate, that is, by 1/v. This
weighted version of the test lacked a theoretical justification, and is no longer
advocated by Egger et al. (1997). We strongly suggest that users conduct only the
unweighted regression of z on prec" (Sterne and Egger, 2005, p. 101). Therefore,
bivariate regressions (not weighted) have been conducted.

6.2.4 Special Issues
6.2.4.1 Effect Sizes Coded from Lynn (1991)`s Meta-Analysis
As mentioned before, the meta-analysis by Lynn (1991) has been used as
literature base for studies published before 1989. All manuscripts, except for the
unpublished manuscript by Atlas and Snyder (1978), have been found, coded and i.a.
effect sizes have been calculated using the formulas provided by Lipsey and Wilson
(2001). Only for the following studies, the effect sizes (all reported as correlations by
Lynn, 1991) have been copied from the meta-analysis by Lynn (1991, p. 48-9),
because there was not sufficient information to calculate the effect size. The doctoral
dissertation by (Lynn, 1987) has been screened to find out which variables were
packed into the variable "perceived value" – the only dependent variable in his metaanalysis. In his dissertation, Lynn (1987, p. 21) reports that "First, each article was
examined for statements by the authors that one measure was considered to be of
principal interest. When such a measure was identified, then it was used to compute
the data points for this meta-analysis". Therefore, the copying of effect sizes from
Lynn (1991) has not led to a bias in the analysis (see the detailed explanations
below).
-

Study by Dutcher (1975): The only dependent variable was "choice", but it
has been reported in a very complicated way. The effect size has been copied
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from Lynn (1991, p. 48), but has been coded as "purchase behavior", not
"perceived value", since it is certain that the dependent variable is "choice".
-

Study by Fromkin et al. (1973): The dependent variables were
"desirability", "assumed expensiveness", "perceived quality", and "being of
higher status", but have all been reported as 2*2 ANOVA results. However,
authors mention that "desirability" was the main dependent variable (Fromkin
et al., 1973, p. 120) . Therefore, it has been considered under the category
"attitude" like all other desirability measures in the meta-analysis. In addition,
the sample size has been reported as 71 in the study, but 68 by Lynn (1991).
The number 68 has been coded as the sample size, since the effect size was
copied.

-

Study by Knishinsky (1982): The results were reported as means, standard
deviations were missing. The variable "loads purchased by spot buyers" has
been coded as "purchase behavior", not as "perceived value" as classified by
Lynn (1991).

6.2.4.2 Effect Sizes Based on Correlational Studies and Binomial Tests
Some studies included in the meta-analysis that were authored by Eisend,
(2008), Byun and Sternquist (2008), Gupta (2013), and Chen and Sun (2014) were
correlational. For these studies, the reliability coefficient of the variable used for
manipulation check (perceived scarcity or perceived availability) has been added into
the attenuation formula. Only in the study by Eisend (2008), manipulation check was
measured by a single item scale. The reliability coefficient of this variable was
calculated as the mean reliability coefficient of all manipulation check variables
included in the meta-analysis.
Some of the effect sizes taken from the following studies were based on a
binomial test. All of them refer to the variable "choice", classified under "purchase
behavior" in the meta-analysis. Since there is no control group in a binomial test, if
there are, for instance, two products offered for choice, the probability of choosing
one of them is 0.5. If there are three products offered for choice, the probability of
choosing one is 0.3333. Some of the studies have reported the χ2 statistics for the
binomial test, while some have only reported the percentage/number of respondents
choosing the scarce option. For consistency reasons, the percentage/number of
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respondents choosing the scarce option have been coded instead of χ statistics. Only
if this percentage/number has not been provided, χ2 statistics have been coded. The
only exception is the dissertation by Dutcher (1975), for which the effect size was
copied from the meta-analysis by Lynn (1991).

6.3

Coding Scheme and Dependent Variables

An overview of the whole coding scheme with all categories is provided in Appendix
C. Table 10 organizes each dependent variable; their definition used for
classification, common aliases in the studies included in the meta-analysis, and
representative papers (per publication, not per study).

6.4

Data Analysis and Results

6.4.1 Source of Manuscripts Used in the Meta-Analysis
The list of manuscripts used in the meta-analysis is provided in Appendix A.
112 studies out of 54 publications were included in the analysis. Figure 10 illustrates
the breakdown of manuscripts used in the meta-analysis according to their source.
Published manuscripts dominate the meta-analysis.

book(
chapter((1)(
conference(
paper((2)(

working(
paper((1)(

disserta)on(
(13)(
journal(
ar)cle((37)(

Figure 10 Source breakdown of manuscripts used in the meta-analysis
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Table 10 Review of construct definitions, aliases, and representative papers
Construct

Definition

Aliases

Representative Papers

Attitude
towards the
deal

"A person's overall evaluation of a product; an
affective response involving general feelings of liking
or favorability" (American Marketing Association,
n.d.).

consumer attitude towards the
advertised product price, deal
evaluation, getting a good
deal, not losing out on a good
deal

Aggarwal et al. (2011), Howard and Kerin
(2006), Inman et al. (1997), Ramanathan and
Dhar (2010)

Attitude
towards the
product

"A person's overall evaluation of a product; an
affective response involving general feelings of liking
or favorability" (American Marketing Association,
n.d.).

desirability, attractiveness,
favorability, goodness, product
evaluation, satisfaction

Fromkin et al. (1973) Gierl and Huettl (2010),
Gierl et al. (2008), Lee (2012), Lee and Seidle
(2012), Lynn (1987) Okamoto (1983), Shen
(2013), Soni (2013), Szybillo (1973), Szybillo
(1975), Teng and Huang (2007)

Consumer
competitive
arousal

"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" (Nichols, 2012,
p. 193).

perceived arousal, perceived
competition, competitive
arousal

Kim (2014), Nichols (2012)

Deal intention

The likelihood that the buyer intends to use the deal.

tendency to use the promotion,
store shopping intentions

Howard and Kerin (2006), Teng and Huang
(2007)

Amount of thoughts that elaborated upon product
attributes (Adapted from Suri et al., 2007)

cognitive effort index, issuerelevant thoughts

Grant et al. (2014), Lee and Seidle (2012), Suri
et al. (2007)

Elaborated
thoughts
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Impulse
buying

Perceived
exclusiveness

"Impulse buying occurs when a consumer
experiences a sudden, often powerful and persistent
urge to buy something immediately. The impulse to
buy is hedonically complex and may stimulate
emotional conflict. Also, impulse buying is prone to
occur with diminished regard for its consequences"
(Rook, 1987, p. 191).

none

Gupta (2013), Li (1995), Kim (2014)

The degree in which a particular product is restricted
to a particular community, to the exclusion of other
communities (Adapted from Nichols, 1930).

perceived uniqueness

Chen and Sun (2014), Van Herpen et al.
(2007), Van Herpen et al. (2009), Van Herpen
et al. (2014)

none

Parker (2011), Van Herpen et al. (2007), Van
Herpen et al. (2009), Van Herpen et al. (2014)

Perceived
popularity

Consumer`s estimation of how popular the product is.

perceived functional benefit

Perceived
quality

"Customer's perception of the overall quality or
superiority of a product or service with respect to its
intended purpose relative to alternatives" (Aaker,
1991, p. 85).

Chen and Sun (2014), Parker (2011), Soni
(2013), Suri et al. (2007), Van Herpen et al.
(2009), Van Herpen et al. (2014)

"The perception of what one sacrifices monetarily to
obtain the product" (Chapman and Wahlers, 1999).

none

Chen and Sun (2014), Suri et al. (2007)

perceived availability,
perceived limited availability,
perceived availability of time,
perceived availability of
quantity, perceived temporal
distance, perceived
commonness, perceived time
pressure

Abendroth and Diehl (2006), Brannon and
Brock (2001a), Eisend (2008), Gabler and
Reynolds (2013), Gierl and Huettl (2010),
Jeong and Kwon (2012), Ku et al. (2012), Ku
et al. (2013), Lee (2012), Lee and Seidle
(2012), Ma et al. (2014), Ramanathan and
Dhar (2010), Sevilla and Redden (2014), Shen
(2013), Suri et al. (2007), Teng and Huang
(2007), Van Herpen et al. (2009), Wann et al.
(2013), Wu and Hsing (2006), Wu et al. (2011)

Perceived
sacrifice

Perceived
scarcity

Manipulation check
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Perceived
value

Purchase
behavior

"Consumer`s overall assessment of the utility of a
product based on perceptions of what is received and
what is given" (Zeithaml, 1988, p. 14).

"The outcome of purchase decision making"
(American Marketing Association, n.d.)

acceptable price, choice (to
sell later), appropriate price,
perceptions of product being a
premium

Abendroth and Diehl (2006), Chen and Sun,
(2014), Eisend (2008), Fromkin et al. (1971),
Heo (2010), Mittone et al. (2003), Murray
(1980), Okamoto (1983), Sevilla and Redden
(2014), Suri et al. (2007)

real choice, indicated choice,
number of products sold, loads
purchased by buyers,
incremental choice share,
mean sales

Amaldoss and Jain (2010), Brannon and Brock
(2001a), Castro et al. (2013), Dutcher (1975),
Knishinsky (1982), Lee (2012), Lee et al.
(2014), Mittone and Savadori (2009), Mittone
et al. (2003), Parker (2011), Robinson (2011),
Van Herpen et al. (2007), Van Herpen et al.
(2009), Van Herpen et al. (2014)

preference, willingness-to-buy,
likelihood to purchase the
product, overall desirability to
own product, desire to attend,
willingness to miss, intention to
buy, patronage intentions,
desire to own, intentions to
participate in the program

Aggarwal et al. (2011), Bae and Lee (2005),
Castro et al. (2013), Chen and Sun (2014),
Eisend (2008), Gabler and Reynolds (2013),
Grant et al. (2014), Heo (2010), Huang et al.
(2011), Inman et al. (1997), Jung and Kellaris
(2004), Ku et al. (2012), Ku et al. (2013), Lee
(2012), Lee and Seidle (2012), Li (1995), Ma et
al. (2014), Okamoto (1983), Sevilla and
Redden (2014), Soni (2013), Szybillo (1973),
Van Herpen et al. (2007), Van Herpen et al.
(2009), Van Herpen et al. (2014), Wann et al.
(2004)

Purchase
intention

"The likelihood that the buyer intends to purchase the
product" (Dodds et al., 1991).

Quantity
consumed

The amount of product used by the consumer.

amount of chocolate eaten,
mean amount poured

Folkes et al. (1993), Sevilla and Redden
(2014)

Valence of
thoughts

The extent to which the content of the thoughts is
positive or negative.

valence of attribute-related
thoughts, thought favorability

Grant et al. (2014), Suri et al. (2007), Shen
(2013)

none

Lee (2012), Lee and Seidle (2012), Sevilla and
Redden (2014), Wann et al. (2004)

Willingness-topay

How much the buyer intends to pay for the product
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6.4.2 Effect Size Integration and Homogeneity Tests
For the analysis, only studies that provided sufficient data to calculate the effect size
were used, the rest were excluded. The SPSS syntax used is in Appendix D. Table 11
shows the results of the meta-analytic correlations when applying a random-effects
model using the Q-method for variance estimation.
6.4.2.1 Perceived Scarcity
For the variable "perceived scarcity", 48 effect sizes were obtained from 35
studies out of 20 publications. First, a homogeneity test was conducted as suggested
by Eisend (2014) The results of the homogeneity test are presented in Table 11. The
resulting Q-value of 1064.23 with 47 degrees of freedom (k – 1 where k is the
number of studies) is greater than the 64 α = .05 critical value of for a chi-square
with 47 degrees of freedom. Thus, the hypothesis of homogeneity at α = .05 is
rejected. The variance in this sample of effect sizes is greater than expected from
sampling error alone. Also, I ² = 95.58, which means that the variance between the
studies makes up 96% of the total variance between the effect sizes, which is almost
the whole variance (Higgings et al., 2003).
The results of the random effects model are presented in Table 11. The z-test
value of 13.06 exceeds the critical value of 1.96 at p = .05 which means that the
mean effect size of .67 is statistically significant (p < .0001), with 95% confidence
interval around the mean effect size (.60 < µ < .73) not including zero. Note that all
values reported here have been converted back to raw correlation coefficients from
Fisher`s z-transformed correlation coefficients.
The forest plot of effect sizes is presented in Figure 11. The column on the
right presents the effect size calculated in Fisher`s z-transformed correlation
coefficients with 95% confidence intervals. Same studies measuring perceived
scarcity with multiple measures tend to produce similar effect sizes. Studies with
very large sample sizes, such as the study by Gierl and Huettl (2010) with N = 1167,
have smaller standard errors compared to studies with smaller effect sizes.
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Table 11 Meta-analytic correlations (random-effects model)
Dependent variables

k

a

Total N

Mean r

bc

- 95% CI

c

+95% CI

c

Q

d

48

7399

.67**

.60

.73

1064.23

d

14

711

.19**

.08

.30

23.80

d

128

8746

.19**

.14

.24

645.56

d

98

5356

.28**

.18

.37

1000.37

19

1299

.16

−.03

.34

119.41

d

8

515

− .02

− .21

.18

30.73

d

5

325

− .11

− .79

.69

213.49

106

5365

.11**

.06

.15

173.68

6

973

.20**

.13

.26

5.84

12

1090

.12**

.05

.18

6.17

10

349

.26

− .06

.52

52.93

19

718

.19*

.01

.35

84.36

7

361

.20

− .25

.58

65.63

13

885

.65**

.48

.77

142.1371

Perceived quality

30

1671

− .16

− .41

.11

694.38

Perceived

9

795

.34**

.02

.60

153.83

6

257

− .16

− .47

.19

24.57

Perceived scarcity

Willingness-to-pay

Purchase intention

Purchase behavior
Perceived value

d

Valence of thoughts

Elaborated thoughts

Attitude towards the
product

d

Consumer competitive
arousal
Impulse buying
Deal intention

d

Attitude towards the
deal

d

Perceived sacrifice

d

Perceived popularity

exclusiveness

d

d

Quantity consumed

d

a

k refers to the number of effect sizes

b

All effect sizes were sample size weighted and corrected for measurement error; weights

for considering multiple effect sizes were applied
c

Fisher`s z-transformed correlation coefficients were transformed back to raw correlation

coefficients for presentation
d

heterogeneity significant at p < .05

* significant at p < .05, ** significant at p < .01
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Figure 11 Forest plot for the effect size "perceived scarcity"

The data were analyzed to check the effect of publication bias using trimfill
method (Duval and Tweedie, 2000) and conducting Egger`s regression (Egger et al.,
1997). The metafor package by Viechtbauer (2010) was again used for trim and fill
method. Filling in the three missing analysis to achieve funnel plot symmetry, the
mean effect size (reported in Fisher`s z-transformed correlations) estimate increased
from .81 (95% CI .69 to .93, p < 0.01) to .85 (95% CI .72 to .97, p < 0.01).
Transforming these values back to correlation coefficients, the estimate increased

104

from .67 (95% CI .60 to .73, p < 0.01) to .69 (95% CI .62 to .75, p < 0.01). For
Egger`s regression, however, the intercept was not statistically significant (p = .35),
indicating no bias.
6.4.2.2 Willingness-to-pay
For the variable "willingness-to-pay", 14 effect sizes were obtained from seven
studies out of five publications. The results of the homogeneity test are presented in
Table 11. The resulting Q-value (Q = 23.80, df = 13, p < .01) is significant. Thus, the
hypothesis of homogeneity at α = .05 is rejected. Also, I ² = 45.37, which means that
the variance between the studies makes up 45% of the total variance between the
effect sizes. The results of the random effects model are presented in Table 11. The
z-test value of 3.26 exceeds the critical value of 1.96 at p = .05 which means that the
mean effect size (transformed back to raw correlation coefficient) of .19 is
statistically significant (p = .01), with 95% confidence interval around the mean
effect size (.08 < µ < .30) not including zero. The forest plot of effect sizes presented
in Figure 12. The trim and fill procedure results estimated number of missing studies
on the right side as zero (SE = 2.35), suggesting that the funnel plot is perfectly
symmetrical. As expected, Egger`s regression test showed no evidence of publication
bias (p = .68).

Figure 12 Forest plot for the effect size "willingness-to-pay"
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6.4.2.3 Quantity Consumed
For the variable "quantity consumed", six effect sizes were obtained from
three studies in two publications. The results of the homogeneity test and the random
effects model are presented in Table 11. The resulting Q-value (Q = 24.57, df = 5, p
< .01) is significant. Thus, the hypothesis of homogeneity at α = .05 is rejected. Also,
I ² = 79.65, which means that the variance between the studies makes up 80% of the
total variance between the effect sizes. The z-test value of − .89 is less than the
critical value of 1.96 at p = .05 which means that the mean effect size (transformed
back to raw correlation coefficient) of .16 is not statistically significant (p = .37) and
the 95% confidence interval around the mean effect size (− .47 < µ < .19) includes
zero. The forest plot of effect sizes is presented in Figure 13.

Figure 13 Forest plot for the effect size "quantity consumed"

6.4.2.4 Perceived Quality
For the variable "perceived quality", 30 effect sizes were obtained from nine
studies out of six publications. The results of the homogeneity test and the random
effects model are presented in Table 11. The resulting Q-value (Q = 694.38, df = 29,
p < .01) is significant. Thus, the hypothesis of homogeneity at α = .05 is rejected.
Also, I ² = 95.82, which means that the variance between the studies makes up 96%
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of the total variance between the effect sizes. The z-test value of – 1.17 is less than
the critical value of 1.96 at p = .05 which means that the mean effect size
(transformed back to raw correlation coefficient) of .16 is not statistically significant
(p = .24) and the 95% confidence interval around the mean effect size (− .41 < µ <
.11) includes zero. The forest plot of effect sizes is presented in Figure 14.

Figure 14 Forest plot for the variable "perceived quality"

6.4.2.5 Perceived Popularity
For the variable "perceived popularity", 13 effect sizes were obtained from
six studies out of four publications. The results of the homogeneity test and the
random effects model are presented in Table 11. The resulting Q-value (Q = 142.14,
df = 12, p < .01) is significant. Thus, the hypothesis of homogeneity at α = .05 is
rejected. Also, I ² = 91.56, which means that the variance between the studies makes
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up 92% of the total variance between the effect sizes. The z-test value of 6.01 is
greater than the critical value of 1.96 at p < .01 which means that the mean effect size
(transformed back to raw correlation coefficient) of .65 is statistically significant and
the 95% confidence interval around the mean effect size (.48 < µ < .77) does not
include zero. The forest plot of effect sizes is presented in Figure 15. The trim and
fill procedure suggested zero additional studies, indicating no publication bias.
Egger`s regression test was also not significant (p = .45).

Figure 15 Forest plot for the variable "perceived popularity"

6.4.2.6 Elaborated Thoughts
Five effect sizes from three studies out of three publications were obtained
regarding the variable "elaborated thoughts". Inter-coder agreement (Cohen`s kappa)
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has been considered instead of reliability coefficient (None of the studies reported a
reliability coefficient). The results of the homogeneity test and the random effects
model are presented in Table 11. The resulting Q-value (Q = 213.49, df = 4, p < .01)
is significant. Thus, the hypothesis of homogeneity at α = .05 is rejected. Also, I ² =
98.13, which means that the variance between the studies makes up 98% of the total
variance between the effect sizes. The z-test value of – .22 is less than the critical
value of 1.96 at p < .05 which means that the mean effect size (transformed back to
raw correlation coefficient) of − .11 is not statistically significant (p = .82). The 95%
confidence interval around the mean effect size (− .79 < µ < .69) includes zero. The
forest plot of effect sizes is presented in Figure 16.

Figure 16 Forest plot for the effect size "elaborated thoughts"

6.4.2.7 Valence of Thoughts
Eight effect sizes from three studies out of three publications were obtained
regarding the variable "valence of thoughts". Inter-coder agreement (Cohen`s kappa)
has been considered instead of reliability coefficient (None of the studies reported a
reliability coefficient). The results of the homogeneity test and the random effects
model are presented in Table 11. The resulting Q-value (Q = 30.73, df = 7, p < .0001)
is significant. Thus, the hypothesis of homogeneity at α = .05 is rejected. Also, I ² =
77.22, which means that the variance between the studies makes up 77% of the total
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variance between the effect sizes. The z-test value of – .15 is less than the critical
value of 1.96 at p < .05 which means that the mean effect size (transformed back to
raw correlation coefficient) of − .02 is not statistically significant (p = .88). The 95%
confidence interval around the mean effect size (− .21 < µ < .18) includes zero. The
forest plot of effect sizes is presented in Figure 17.

Figure 17 Forest plot for the variable "valence of thoughts"

6.4.2.8 Consumer Competitive Arousal
For the variable "consumer competitive arousal", six effect sizes were
obtained from three studies in two publications. The results of the homogeneity test
and the random effects model are presented in Table 11. The resulting Q-value (Q =
5.84, df = 5, p = .32) is not significant. Thus, the hypothesis of homogeneity at α =
.05 is accepted. The z-test value of 5.40 is greater than the critical value of 1.96 at p
= .05 which means that the mean effect size (transformed back to raw correlation
coefficient) of .20 is statistically significant and the 95% confidence interval around
the mean effect size (.13 < µ < .26) does not include zero. The forest plot is presented
in Figure 18. The trim and fill procedure suggested no publication bias. Egger`s
regression test also indicated no significant intercept (p = .56).
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Figure 18 Forest plot for the effect size "consumer competitive arousal"

6.4.2.9 Impulse Buying
For the variable "impulse buying", 12 effect sizes were obtained from three
studies in three publications. The results of the homogeneity test and the random
effects model are presented in Table 11. The resulting Q-value (Q = 6.17, df = 11, p
= .86) is not significant. Thus, the hypothesis of homogeneity at α = .05 is accepted.
The z-test value of 3.42 is greater than the critical value of 1.96 at p = .05 which
means that the mean effect size (transformed back to raw correlation coefficient) of
.12 is statistically significant and the 95% confidence interval around the mean effect
size (.05 < µ < .18) does not include zero. The forest plot is presented in Figure 19.
Neither the trim and fill procedure, nor Egger`s regression test (p = .80) indicated a
publication bias.
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Figure 19 Forest plot for the variable "impulse buying"

6.4.2.10

Attitude towards the Deal

For the variable "attitude towards the deal", 19 effect sizes were obtained
from six studies in four publications. The results of the homogeneity test and the
random effects model are presented in Table 11. The resulting Q-value (Q = 84.37, df
= 18, p < .01) is significant. Thus, the hypothesis of homogeneity at α = .05 is
rejected. Also, I ² = 78.66, which means that the variance between the studies makes
up 79% of the total variance between the effect sizes. The z-test value of 2.10 is
greater than the critical value of 1.96 at p = .05 which means that the mean effect size
(transformed back to raw correlation coefficient) of .19 is statistically significant (p =
.04) and the 95% confidence interval around the mean effect size (.01 < µ < .35) does
not include zero. The forest plot is presented in Figure 20. Although Egger`s
regression suggested no publication bias (p = .35), the trim and fill procedure
estimated two studies missing on the left side for perfect funnel plot symmetry.
Filling in the two missing studies to achieve funnel plot symmetry, the mean effect
size (reported in Fisher`s z-transformed correlations) estimate increased from .19
(95% CI .01 to .37, p < 0.05) to .1302 (95% CI − .05 to .31) and was no longer
significant (p = .15). Transforming these values back to correlation coefficients, the
estimate decreased from .19 (95% CI .013 to .35) to .129 (95% CI − .05 to .30).
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Figure 20 Forest plot of the effect size "attitude towards the deal"

6.4.2.11

Deal Intention

For the variable "deal intention", 10 effect sizes were obtained from three
studies in two publications. The results of the homogeneity test and the random
effects model are presented in Table 11. The resulting Q-value (Q = 52.93, df = 9, p
< .01) is significant. Thus, the hypothesis of homogeneity at α = .05 is rejected. The
z-test value of 1.62 is less than the critical value of 1.96 at p = .05 which means that
the mean effect size (transformed back to raw correlation coefficient) of .26 is not
statistically significant (p = .11) and the 95% confidence interval around the mean
effect size (− .06 < µ < .52) includes zero. The forest plot is presented in Figure 21.
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Figure 21 Forest plot for the variable "deal intention"

6.4.2.12

Attitude towards the Product

For the variable "attitude towards the product", 106 effect sizes were obtained
from 17 studies out of 12 publications. The results of the homogeneity test and the
random effects model are presented in Table 11. The resulting Q-value (Q = 173.68,
df = 105, p < .01) is significant. Thus, the hypothesis of homogeneity at α = .05 is
rejected. The z-test value of 4.49 is greater than the critical value of 1.96 at p = .05
which means that the mean effect size (transformed back to raw correlation
coefficient) of .26 is statistically significant (p < .01) and the 95% confidence
interval around the mean effect size (− .06 < µ < .52) does not include zero. The
forest plot is presented in Figure 22. Egger`s regression suggested a publication bias
(p < .05), and the trim and fill procedure estimated 31 studies missing on the left side
for perfect funnel plot symmetry. Filling in the 31 missing studies to achieve funnel
plot symmetry, the mean effect size (reported in Fisher`s z-transformed correlations)
estimate decreased from .11 (95% CI .06 to .15, p < 0.01) to .02 (95% CI − .03 to
.06) and was no longer significant (p = .52). Transforming these values back to
correlation coefficients, the estimate decreased from .11 (95% CI .06 to .15) to .02
(95% CI − .03 to .06).
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Figure 22 Forest plot for the variable "attitude towards the product"
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6.4.2.13

Perceived Value

For the variable "perceived value", 19 effect sizes were obtained from 11
studies in 10 publications. The results of the homogeneity test and the random effects
model are presented in Table 11. The resulting Q-value (Q = 119.41, df = 18, p < .01)
is significant. Thus, the hypothesis of homogeneity at α = .05 is rejected. The z-test
value of 1.64 is less than the critical value of 1.96 at p = .05 which means that the
mean effect size (transformed back to raw correlation coefficient) of .16 is not
statistically significant (p = .10) and the 95% confidence interval around the mean
effect size (− .03 < µ < .34) includes zero. The forest plot is presented in Figure 23.

Figure 23 Forest plot for the variable "perceived value"

6.4.2.14

Purchase Behavior

For the variable "purchase behavior", 98 effect sizes were obtained from 39
studies out of 26 publications. The results of the homogeneity test and the random
effects model are presented in Table 11. The resulting Q-value (Q = 1000.37, df =
97, p < .01) is significant. Thus, the hypothesis of homogeneity at α = .05 is rejected.
The z-test value of 5.29 is greater than the critical value of 1.96 at p = .05 which
means that the mean effect size (transformed back to raw correlation coefficient) of
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.28 is statistically significant (p < .01) and the 95% confidence interval around the
mean effect size (.18 < µ < .37) does not include zero. The forest plot is presented in
Figure 24. Egger`s regression suggested no publication bias (p = .64), but the trim
and fill procedure estimated 29 studies missing on the left side for perfect funnel plot
symmetry. Filling in the 29 missing studies to achieve funnel plot symmetry, the
mean effect size (reported in Fisher`s z-transformed correlations) estimate increased
from .28 (95% CI .18 to .39, p < 0.001) to .41 (95% CI .32 to .50) and was still
significant (p < .01). Transforming these values back to correlation coefficients, the
estimate increased from .28 (95% CI .18 to .37) to .41 (95% CI .31 to .47).
6.4.2.15

Purchase Intention

For the variable "purchase intention", 128 effect sizes were obtained from 39
studies out of 26 publications. The results of the homogeneity test and the random
effects model are presented in Table 11. The resulting Q-value (Q = 645.56, df =
127, p < .01) is significant. Thus, the hypothesis of homogeneity at α = .05 is
rejected. The z-test value of 7.14 is greater than the critical value of 1.96 at p = .05
which means that the mean effect size (transformed back to raw correlation
coefficient) of .19 is statistically significant (p < .01) and the 95% confidence
interval around the mean effect size (.14 < µ < .24) does not include zero. The forest
plot is presented in Figure 25. Neither Egger`s regression (p = .64), nor the trim and
fill procedure suggested a publication bias (zero studies missing on the left side).
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Figure 24 Forest plot for the variable "purchase behavior"
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Figure 25 Forest plot for the variable "purchase intention"
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6.4.2.16

Perceived Exclusiveness

For the variable "perceived exclusiveness", nine effect sizes were obtained
from four studies out of four publications. The results of the homogeneity test and
the random effects model are presented in Table 11. The resulting Q-value (Q =
153.83, df = 8, p < .01) is significant. Thus, the hypothesis of homogeneity at α = .05
is rejected. The z-test value of 2.07 is greater than the critical value of 1.96 at p = .05
which means that the mean effect size (transformed back to raw correlation
coefficient) of .34 is statistically significant (p < .05) and the 95% confidence
interval around the mean effect size (.02 < µ < .60) does not include zero. The forest
plot is presented in Figure 26. The trim and fill procedure suggested no publication
bias (zero studies missing on the left side).

Figure 26 Forest plot for the variable "perceived exclusiveness"

6.4.2.17

Perceived Sacrifice

For the variable "perceived sacrifice", seven effect sizes were obtained from
three studies out of two publications. The results of the homogeneity test and the
random effects model are presented in Table 11. The resulting Q-value (Q = 65.63, df
= 6, p < .01) is significant. Thus, the hypothesis of homogeneity at α = .05 is
rejected. The z-test value of .87 is less than the critical value of 1.96 at p = .05 which
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means that the mean effect size (transformed back to raw correlation coefficient) of
.020 is not statistically significant (p < .05) and the 95% confidence interval around
the mean effect size (−.25 < µ < .58) includes zero. The forest plot is presented in
Figure 27.

Figure 27 Forest plot for the variable "perceived sacrifice"

6.4.3 Findings
For the analyses, the SPSS macros "MetaF" and "MetaReg" provided by
Wilson (2010) were used. In order to be included in moderator analysis (1) the effect
size had to be significant and heterogeneous, and (2) the number of effect sizes for
the outcome variable had to exceed thirty (see Eisend, 2009). As it was illustrated in
Table 11, this was the case only for the variables perceived scarcity, attitude towards
the product, purchase intention, and purchase behavior.
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6.4.3.1 Findings about Perceived Scarcity

Analyses of Variance Results for Methodological Between-Study Moderators
Gender ratio of study participants
A one-way weighted analysis of variance comparing mixed & >50% male group
(Mean Fz = .6073, k = 3), the mixed & >50% female group (Mean Fz = 1.1161, k =
24), and the mixed without being specified group (Mean Fz = .8896, k = 21) revealed
no significant differences between groups (p = .23).

Student vs. non-student samples
A one-way weighted analysis of variance comparing the perceived scarcity effect
sizes obtained from student samples with non-student samples showed that there are
no significant differences between student samples (Mean Fz = 1.0272, k = 43) and
nonstudent samples (Mean Fz = .6336, k = 5) (p = .16).

Uncertainty avoidance
A meta-regression with the variable uncertainty avoidance revealed a significant
effect of uncertainty avoidance on the relationship between scarcity manipulation
and perceived scarcity (β = .0261, SE = .0082, p < 01).

Individualism
A meta-regression with the variable individualism score revealed a significant effect
of individualism on the relationship between scarcity manipulation and perceived
scarcity (β = −.0098, SE = .0023, p < 01).

Country clusters
A one-way weighted analysis of variance comparing North American samples (Mean
Fz = .7970, k = 30) with European samples (Mean Fz = .9058, k = 3), and other
samples (Mean Fz = 1.3749, k = 15) showed that there is a significant difference
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between them (p < .01). The difference between European and North American
samples was not significant (p = .76).

Real vs. hypothetical situations
A one-way weighted analysis of variance comparing real situations with hypothetical
situations revealed that hypothetical situations (Mean Fz = 1.0850, k = 40) generate
higher perceived scarcity compared to real situations (Mean Fz = .4774, k = 8) (p <
.05). However, all studies involving a real manipulation of scarcity originated from
one single publication by Sevilla and Redden (2014). Therefore, this difference has
not been able to be tested.

Possession of scarce product in the experiment
A one-way weighted analysis of variance comparing no possession of scarce product
promised (Mean Fz = 1.1012, k = 39) with situations where the scarce product is
promised generate higher perceived scarcity (Mean Fz = .4743, k = 9) (p < .01).

Presence of participant compensation
A one-way weighted analysis of variance comparing no presence of participant
compensation (Mean Fz = 1.0883, k = 20) with participant compensation (Mean Fz =
.9110, k = 28) revealed no significant difference (p = .33).

Published vs. unpublished studies
A one-way weighted analysis of variance comparing effect sizes obtained from
unpublished studies (Mean Fz = 1.3044, k = 9) with effect sizes obtained from
published studies (Mean Fz = .9126, k = 39) revealed no significant difference (p =
.08).
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Publication year
A meta-regression with the variable year of publication of the study as the sole
predictor revealed a non-significant effect of publication year on the relationship
between scarcity manipulation and perceived scarcity (p = .75).

Analyses of Variance Results for Substantial Between-Study Moderators
Quantity vs. time limits
A one-way weighted analysis of variance comparing limited number tactic with the
deadline tactic revealed that limited quantity scarcity (Mean Fz = 1.1082, k = 34)
generates higher perceived scarcity compared to limited time scarcity (Mean Fz =
.6834, k = 14) (p < .05). Since it is practically impossible to create demand-related
scarcity based on a time limit, further analyses were conducted. For no specified
reason for scarcity, all effect sizes were based on quantity limits. For supply-related
scarcity only, there was no significant difference (p = .08) between limited quantity
(Mean Fz = 1.0269, k = 20) and limited number tactics (Mean Fz = .6846, k = 14).

Message specificity
A one-way weighted analysis of variance comparing specific scarcity information
with nonspecific scarcity information showed that there are no significant differences
between specific scarcity information (Mean Fz = 1.0678, k = 30) and nonspecific
scarcity information (Mean Fz = .8473, k = 18) (p = .23).

When the cause of scarcity is limited supply: message specificity
A one-way weighted analysis of variance comparing the perceived scarcity effect
based only on supply-related scarcity showed that there are no significant differences
between specific (Mean Fz = 1.0125, k = 20) and nonspecific scarcity information
(Mean Fz = .7050, k = 14) (p = .11).
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When the cause of scarcity is excess demand: message specificity
This difference could not be tested, because all of the demand-related (k = 7) effect
sizes in the study were based on specific scarcity information.

Presence of a scarcity appeal
This difference could not be tested, because out of all studies that measured
perceived scarcity, there were only two effect sizes from studies not using a scarcity
appeal, whereas there were 46 effect sizes from studies using a scarcity appeal.

Source of scarcity appeal
A one-way weighted analysis of variance comparing scarcity appeals communicated
by an advertisement, a salesperson, point-of-purchase communications, and by the
experimenter with each other revealed that scarcity appeals communicated by a
salesperson led to highest perceived scarcity (Mean Fz = 1.5104, k = 12), followed
by advertisements (Mean Fz = .9861, k = 16), point-of-sale communications (Mean
Fz = .8031, k = 7), and experimenters (Mean Fz = .6525, k = 11) (p < .01). A dummy
variable for POS communications indicated no significant difference (p = .40),
advertisement dummy no difference (p = .99), salesperson dummy a significant
difference (p < .01), experimenter dummy a significant difference (p < .05).

Cause of scarcity
A one-way weighted analysis of variance comparing supply-related scarcity,
demand-related scarcity, and no specified reason for scarcity revealed that demandrelated scarcity generates highest perceived scarcity scores (Mean Fz = 1.5104, k =
7), followed by no specified reason for scarcity (Mean Fz = 1.0329, k = 6), and
supply-related scarcity (Mean Fz = .8865, k = 34) (p < .05). Contrast analysis
between demand-related scarcity and supply-related scarcity was significant (p <
.01), whereas contrast analysis between supply-related scarcity and no specified
reason for scarcity (p = .59) and the difference between demand-related and no
specified reason for scarcity were not significant (p = .17).
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Presence of sales promotion
This difference could not be tested, since there were only 2 effect sizes from studies
manipulating scarcity combined with a sales promotion.

Product involvement
A one-way weighted analysis of variance comparing high involvement products
(Mean Fz = 1.1275, k = 26) with low involvement products (Mean Fz = .7838, k =
19) and mixed/varied products (Mean Fz = 1.0234, k = 3) indicated no significant
difference between them (p = .20). Contrast analysis indicated no significant
difference (p = .08) between high involvement (Mean Fz = 1.1275, k = 26) and low
involvement products (Mean Fz = .7837, k = 19).

Tangibility of the offer
A one-way weighted analysis of variance comparing tangible offers (Mean Fz =
1.0209, k = 43) with intangible offers (Mean Fz = .6821, k = 5) showed that there are
no significant differences between them (p = .25).

Hedonic vs. utilitarian products
A one-way weighted analysis of variance comparing hedonic products (Mean Fz =
.9140, k = 31) with utilitarian products (Mean Fz = .9762, k = 12) and mixed
products (Mean Fz = 1.4495, k = 5) showed that there are no significant differences
between them (p = .18).

Hedonic products: limited supply vs. excess demand
A one-way weighted analysis of variance comparing limited supply (Mean Fz =
.8298, k = 24) with excess demand (Mean Fz = 1.4330, k = 3) for hedonic products
showed that there are no significant differences between them (p = .06).
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Utilitarian products: limited supply vs. excess demand
This difference could not be tested, because there were only two products that were
utilitarian and reason for scarcity was excess demand.

When scarcity is caused by excess demand: hedonic vs. utilitarian products
This difference could not be tested, because there were only two products that were
utilitarian and reason for scarcity was excess demand.

When scarcity is caused by limited supply: hedonic vs. utilitarian products
A one-way weighted analysis of variance comparing hedonic products (Mean Fz =
.8294, k = 24) with utilitarian products (Mean Fz = .8951, k = 7) showed that there
are no significant differences between them (p = .78).

Product type
A one-way weighted analysis of variance comparing durable goods (Mean Fz =
1.0040, k = 27) with FMCG (Mean Fz = 1.0143, k = 17) and mixed products (Mean
Fz = .8211, k =3) revealed no significant difference (p = .83).

Fast-moving consumer goods: High vs. low impulse products
A one-way weighted analysis of variance comparing high impulse FMCG (Mean Fz
= .4930, k = 8) with low impulse FMCG (Mean Fz = 1.2893, k = 5) and mixed
impulse products (Mean Fz = 1.6869, k = 4) showed that there are significant
differences between them (p < .01).

Fast-moving consumer goods: High vs. low stockpiling products
A one-way weighted analysis of variance comparing high stockpiling FMCG (Mean
Fz = 1.4278, k = 6) with low stockpiling FMCG (Mean Fz = .4837, k = 9) showed a
significant difference between them (p < .01).
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Conspicuousness of the product
A one-way weighted analysis of variance comparing conspicuous products (Mean Fz
= 1.2047, k = 25) with inconspicuous products (Mean Fz = .7757, k = 21) revealed a
significant difference (p < .05).

Products suitable for conspicuous consumption: limited supply vs. excess demand
A one-way weighted analysis of variance comparing limited supply (Mean Fz =
1.0891, k = 17) with excess demand (Mean Fz = 1.5895, k = 4) for conspicuous
products revealed no significant difference (p = .08).

Products not suitable for conspicuous consumption: limited supply vs. excess
demand
A one-way weighted analysis of variance comparing limited supply (Mean Fz =
.6929, k = 16) with excess demand (Mean Fz = 1.4086, k = 3) for inconspicuous
products revealed a significant difference (p < .05).

When scarcity is caused by excess demand: conspicuousness of the product
A one-way weighted analysis of variance comparing conspicuous products (Mean Fz
= 1.5886, k = 4) with inconspicuous products (Mean Fz = 1.4047, k = 3) for excess
demand conditions revealed no significant difference (p = .55).

When scarcity is caused by limited supply: conspicuousness of the product
A one-way weighted analysis of variance comparing conspicuous products (Mean Fz
= 1.0890, k = 17) with inconspicuous products (Mean Fz = .6929, k = 16) for limited
supply conditions revealed a significant difference (p < .05).
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Presence of a familiar brand
A one-way weighted analysis of variance comparing absence of a familiar brand
(Mean Fz = 1.0952, k = 32) with presence of a familiar brand (Mean Fz = .7707, k =
16) revealed a significant difference (p < .05).

Presence of exact price
A one-way weighted analysis of variance comparing presence of exact price (Mean
Fz = .9631, k = 12) with absence of exact price (Mean Fz = .9933, k = 36) showed no
significant difference (p = .88).

Presence of relative price
A one-way weighted analysis of variance comparing presence of relative price (Mean
Fz = 1.5072, k = 15) with absence of relative price (Mean Fz = .7456, k = 33)
showed a significant difference (p < .01).

Levels of relative price
A one-way weighted analysis of variance comparing equal price (Mean Fz = 1.6145,
k = 4) and when the scarce product is more expensive (Mean Fz = 1.5644, k = 10)
showed no significant difference (p = .86).

Meta-regression
Based on exploratory analyses, 9 variables were significant: uncertainty
avoidance score, individualism/collectivism score, country-of-origin, possession of
scarce product in the experiment, quantity vs. time limits, source of the scarcity
appeal, cause of scarcity, conspicuousness of the product, brand familiarity, and
presence of relative price. Although whether the study was published was not
significant, trim and fill procedure had indicated a publication bias. Therefore, this
variable had to be included. Since, the difference between North American and
European countries was not significant and there were only 3 effect sizes based on
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European samples, the two groups were collapsed into Western countries category
and a dummy variable distinguishing between Western and non-Western countries
was created. Furthermore, all effect sizes based on demand-related scarcity and no
reason specified for scarcity were quantity limits. Therefore, reason for scarcity was
excluded from the analysis.
Before running the meta-regression, the assumption of no multicollinearity
was checked. The tolerance values for individualism score, uncertainty avoidance
score, and Western-Non-Western countries dummy variable were less than .01 as
suggested by Pallant (2007). For the rest of the analysis, only variables that were
theoretically relevant variables were included. Borenstein et al. (2009) suggest at
least 10 effect sizes per predictor; whereas other sources indicate a minimum of 5
predictors. Therefore, a maximum of 9 predictors had to be chosen based on 48
effect sizes. These were: whether the study was published, country cluster (dummy
variable distinguishing between Western and non-Western countries), possession of
scarce product in the experiment (possessed or not possessed), quantity vs. time
limits, source of the scarcity appeal (dummy for salespeople and dummy for
experimenters), conspicuousness of the product, presence of a familiar brand, and
presence of relative price. The results of the meta-regression are presented in Table
12. The model explained 71.43% of the variance in the effect size perceived scarcity.
Out of the nine variables entered into meta-regression, 3 of them were significant;
namely: quantity vs. time limits (β = − .4040, SE = .1559, p < .01), presence of
relative price information (β = .7080, SE = .1914, p < .01), and whether the study
was published (β = .7296, SE = .2035, p < .01). The effect of a scarcity manipulation
on perceived scarcity was stronger when a quantity limit was used instead of a time
limit, when relative price was present compared to when it was absent, and for
published studies compared to unpublished studies.

130

Table 12 Meta-regression results for perceived scarcity
Constant
Quantity vs. time
limits
Conspicuous vs.
inconspicuous
products
Possession of
scarce product
Western vs. NonWestern sample
Presence of a
familiar brand
Presence of
relative price
Presence of an
appeal
communicated by
a salesperson
Presence of an
appeal
communicated by
an experimenter
Published vs.
unpublished
studies

B
.6375
−.4040

SE
.6023
.1559

-95% CI
−.5430
−.7095

+95% CI
1.8181
−.0985

Z
1.0585
−2.5920

P
.2898
.0095

Beta
.0000
−.3021

.1171

.1612

−.1989

.4331

.7264

.4676

.0986

−.1387

.2762

−.6801

.4027

−.5021

.6156

−.0905

.0821

.2806

−.4679

.6321

.2924

.7700

.0639

−.2481

.1654

−.5722

.0760

−1.5003

.1335

−.1985

.7080

.1914

.3328

1.0832

3.6986

.0002

.5511

.2040

.2501

−.2862

.6941

.8156

.4147

.1512

−.2032

.2504

−.6940

.2877

−.8112

.4172

−.1436

.7296

.2035

.3307

1.1285

3.5848

.0003

.4835

6.4.3.2 Findings about Attitude towards the Product

Analyses of Variance Results for Methodological Between-Study Moderators
Gender ratio of study participants
A one-way weighted analysis of variance comparing male only sample (Mean Fz =
.4011, k = 1), mixed & >50% male group (Mean Fz = .1093, k = 17), the mixed &
>50% female group (Mean Fz = −.0017, k = 6), the only female group (Mean Fz =
.2162, k = 18), and the mixed without being specified group (Mean Fz = .0998, k =
64) revealed no significant difference between groups (p = .06).
A follow-up analysis was conducted with collapsing the only male group to mixed &
>50% male group, and the only female group to the mixed & >50% female group.
The results revealed no significant differences between the majority male sample
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(Mean Fz = .1222, k = 18), the majority female sample (Mean Fz = .1119, k = 24),
and the not specified sample (Mean Fz = .0998, k = 64) (p = .92).

Student vs. non-student samples
A one-way weighted analysis of variance comparing the attitude towards the product
effect sizes obtained from student samples with non-student samples showed that
there are no significant differences between student samples (Mean Fz = .1117, k =
59) and nonstudent samples (Mean Fz = .1021, k = 47) (p = .84).

Individualism/collectivism score
A meta-regression with the variable individualism/collectivism score revealed no
significant effect of individualism/collectivism score on the relationship between
scarcity and attitude towards the product (p = .54).

Uncertainty avoidance
A meta-regression with the variable uncertainty avoidance revealed no significant
effect of uncertainty avoidance on the relationship between scarcity and attitude
towards the product (p = .17).

Country cluster
A one-way weighted analysis of variance comparing North American samples (Mean
Fz = .1385, k = 39) with European samples (Mean Fz = .0686, k = 49), and other
samples (Mean Fz = .1220, k = 18) showed that there are no significant differences
between them (p = .37).

Real vs. hypothetical situations
This difference could not be tested, since there was only one effect size from a real
situation.
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Possession of scarce product in the experiment
This difference could not be tested, since there was only one effect size from a study
where the scarce product was promised.

Presence of participant compensation
A one-way weighted analysis of variance comparing the attitude towards the product
effect sizes obtained from studies with participant compensation (Mean Fz = .1583, k
= 27) with studies without participant compensation (Mean Fz = .0914, k = 79)
showed that there are no significant differences between them (p = .20).

Published vs. unpublished studies
A one-way weighted analysis of variance comparing published studies (Mean Fz =
.0877, k = 67) with unpublished studies (Mean Fz = .1361, k = 39) showed that there
are no significant differences between them (p = .28).

Publication year
A meta-regression with the variable year of publication of the study revealed a
significant effect of publication year on the relationship between scarcity and attitude
towards the product (β = −.0031, SE = .0015, p = .04).

Analyses of Variance Results for Substantial Between-Study Moderators
Quantity vs. time limits
A one-way weighted analysis of variance comparing limited time tactics (Mean Fz =
.0640, k = 31) with quantity tactics (Mean Fz = .1271, k = 75) showed that there are
no significant differences between them (p = .19).
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Message specificity
A one-way weighted analysis of variance comparing specific scarcity information
(Mean Fz = .0903, k = 60) with non-specific scarcity information (Mean Fz = .1530,
k = 42) and mixed/varied conditions (Mean Fz = .0393, k = 4) showed that there are
no significant differences (p = .24). Contrast analysis between specific (Mean Fz =
.0915, k = 60) and nonspecific scarcity information (Mean Fz = .1530, k = 42) also
revealed no significant difference (p = .21).

Presence of an appeal
This difference could not be tested, because all effect sizes originated from studies
containing a scarcity appeal.

Source of the scarcity appeal
A one-way weighted analysis of variance comparing scarcity appeals communicated
by an advertisement, point-of-purchase communications, and by the experimenter
with each other revealed that scarcity appeals communicated by an experimenter led
to the highest effect (Mean r = .2405, k = 77), followed by advertisements (Mean r =
.0881, k = 9), and point-of-sale communications (Mean r = −.0036, k = 20) (p < .01).

Cause of scarcity
A one-way weighted analysis of variance comparing supply-related scarcity (Mean
Fz = .1236, k = 97), demand-related scarcity (Mean Fz = .0186, k = 2), and no
specified reason for scarcity (Mean Fz = −.0388, k = 7) revealed no significant
difference (p = .1551). Since there were only 2 effect sizes for demand-related
scarcity, the analysis was conducted again between supply-related scarcity (Mean Fz
= .1228, k = 97) and no specified reason for scarcity (Mean Fz = −.0391, k = 7). The
difference was not significant (p = .09).
A follow up analysis was conducted by collapsing the supply-related and demandrelated scarcity into specified reason for scarcity and comparing this category with
the no specified reason for scarcity category. The comparison between specified
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reason for scarcity (Mean Fz = .1168, k = 99) and no specified reason for scarcity
(Mean Fz = −.0391, k = 7) revealed no significant difference (p = .10). Next, a
dummy variable that distinguishes between supply-related scarcity vs. not supplyrelated scarcity was created. The comparison between supply-related scarcity (Mean
Fz = .1234, k = 97) and not supply-related scarcity (Mean Fz = −.0117, k = 9)
revealed a nearly significant difference (p = .06).

Presence of sales promotion
A one-way weighted analysis of variance comparing scarcity combined with a sales
promotion (Mean Fz = .1098, k = 17) with scarcity not combined with a sales
promotion (Mean Fz = .1076, k = 89) showed that there are no significant differences
between them (p = .97).

Product involvement
A one-way weighted analysis of variance comparing high involvement products
(Mean Fz = .1495, k = 75) with low involvement products (Mean Fz = .0429, k = 20)
and mixed/varied products (Mean Fz = −.0144, k = 11) indicated a significant
difference between them (p < .01). Contrast analysis indicated no significant
difference (p = .08) between high involvement (Mean Fz = .1502, k = 75) and low
involvement products (Mean Fz = .0448, k = 20).

Tangibility of the offer
A one-way weighted analysis of variance comparing tangible offers (Mean Fz =
.1076, k = 89) with intangible offers (Mean Fz = .1098, k = 17) showed that there are
no significant differences between them (p = .97).

Foot-Cone-Belding Grid
A one-way weighted analysis of variance comparing high involvement-feeling
(Mean Fz = .1370, k = 45), low involvement-feeling (Mean Fz = .0594, k = 13), high
involvement-thinking (Mean Fz = .1366, k = 30), low involvement-thinking products
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(Mean Fz = .2532, k = 5) and mixed products (Mean Fz = .0254, k = 13) indicated
that there are no significant differences between them (p = .24).

Hedonic vs. utilitarian products
A one-way weighted analysis of variance comparing hedonic products (Mean Fz =
.1213, k = 58) with utilitarian products (Mean Fz = .1466, k = 35) and mixed
products (Mean Fz = .0254, k = 13) showed that there are no significant differences
between them (p = .14).

Products suitable for hedonic consumption: limited supply vs. excess demand
Products suitable for utilitarian consumption: excess demand vs. limited supply
These differences could not be tested, because there were only two effect sizes from
studies manipulating scarcity due to excess demand; whereas there were 97 effect
sizes from studies manipulating scarcity due to limited supply. Next, only studies
manipulating scarcity due to limited supply were selected. A one way weighted
analysis of variance comparing hedonic (Mean Fz = .1449, k = 54) and utilitarian
products (Mean Fz = .1373, k = 32) revealed no significant difference (p = .89)

Product type
A one-way weighted analysis of variance comparing durable goods (Mean Fz =
.1596, k = 77) with FMCG (Mean Fz = .0049, k = 18) and mixed products (Mean Fz
= −.0153, k = 11) revealed a significant difference (p < .01). Contrast analysis
between durables (Mean Fz = .1605, k = 77) and FCMG (Mean Fz = .0053, k = 18)
revealed a significant difference (p < .01).

Fast-moving consumer goods: High vs. low impulse products
A one-way weighted analysis of variance comparing high impulse FMCG (Mean Fz
= .0107, k = 15) with low impulse FMCG (Mean Fz = −.0328, k = 13) showed that
there are no significant differences between them (p = .86).
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Fast-moving consumer goods: High vs. low stockpiling products
A one-way weighted analysis of variance comparing high stockpiling FMCG (Mean
Fz = .0150, k = 9) with low stockpiling FMCG (Mean Fz = −.0139, k = 9) showed
that there are no significant differences between them (p = .88).

Presence of a familiar brand
In order to test this difference, first a one-way analysis of variance with four groups
of product brand familiarity, namely; familiar brands, unfamiliar brands, no brands,
and fictitious brands assumed to be familiar (participants were asked to assume the
fictitious brand was familiar to them in these studies) was conducted, but the
difference was not significant (p = .29). The mean effect sizes were (for unfamiliar
brands, familiar brands, no brands, and brands assumed familiar respectively): (Mean
Fz = .0121, k = 8; Mean Fz = .1275, k = 40; Mean Fz = .1274, k = 42; Mean Fz =
.1258, k = 16), respectively.
Next, the effect sizes originating from studies with no product brands were excluded
and the brands assumed familiar were collapsed into familiar brands. The analysis of
variance was run with two groups, namely: familiar brands (Mean Fz = .1266, k =
56) and unfamiliar brands (Mean Fz = .0142, k = 8) .The difference was significant
(p < .05).
After analyzing product brands only, retailer brands were added into the analysis. A
new variable was coded with respect to the following hierarchy: familiar brand >
fictitious brand assumed to be familiar > unfamiliar brand > no brand. For instance,
if the product brand was unfamiliar, but the retailer brand was a fictitious brand
assumed to be familiar: it was coded as fictitious brand assumed to be familiar.
Again, there were no significant differences (p = .32) between presence of at least
one familiar brand (Mean Fz = .1015, k = 44), presence of at least one unfamiliar
brand (Mean Fz = .0355, k = 18), no brand presence (Mean Fz = .1642, k = 27), and
presence of fictitious brand assumed to be familiar (Mean Fz = .1258, k = 16).
Next, the brands assumed to be familiar were collapsed into familiar brands category.
The analysis of variance was run with three groups, namely: familiar brands (Mean
Fz = .1099, k = 60), unfamiliar brands (Mean Fz = .0356, k = 18) and no brands
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(Mean Fz = .1484, k = 28). The difference was not significant (p = .26). Contrast
analysis between unfamiliar brands (Mean Fz = .0372, k = 18) and familiar brands
(Mean Fz = .1109, k = 60) revealed no significant differences (p = .25). Finally, no
brands and unfamiliar brands categories were recoded into absence of a familiar
brand (Mean Fz = 1.055, k = 46) and it was compared with the presence of a familiar
brand category (Mean Fz = .1102, k = 60), but no difference was present (p = .92).

Conspicuousness of the product
A one-way weighted analysis of variance comparing conspicuous products (Mean Fz
= .1566, k = 72), with inconspicuous products (Mean Fz = .0110, k = 25), and mixed
products (Mean Fz = .0089, k = 9) revealed a significant difference (p < .01).

Products suitable for conspicuous consumption: limited supply vs. excess demand
Products unsuitable for conspicuous consumption: excess demand vs. limited supply
Both differences could not be tested, because there were only two effect sizes from
studies manipulating scarcity due to excess demand; whereas there were 97 effect
sizes from studies manipulating scarcity due to limited supply. Next, only studies
manipulating scarcity due to limited supply were selected. A one-way weighted
analysis of variance comparing effect sizes based on conspicuous products (Mean Fz
= .1732, k = 67) with inconspicuous products (Mean Fz = .0081, k = 21) and
varied/mixed products (Mean Fz = .0049, k = 9) revealed a significant difference (p
< .01). Contrast analysis between conspicuous (Mean Fz = .1749, k = 67) and
inconspicuous products (Mean Fz = .0090, k = 21) indicated a significant difference
(p < .01).

Presence of exact price
A one-way weighted analysis of variance comparing effect sizes from situations
where an exact price has been given (Mean Fz = .0667, k = 23) with no given exact
price (Mean Fz = .1249, k = 83) showed that there are no significant differences
between them (p = .23).
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Presence of relative price
A one-way weighted analysis of variance comparing effect sizes from situations
where relative price has been given (Mean Fz = .0949, k = 38) with no given exact
price (Mean Fz = .1186, k = 68) showed that there are no significant differences
between them (p = .60). For further investigation, relative price conditions were
analyzed separately. Four conditions were present for the relative price variable:
equal price (Mean Fz = .0809, k = 21), scarce product more expensive than the
abundant product (Mean Fz = .1258, k = 16), varied (Mean Fz = − .0417, k = 1), and
no relative price given (Mean Fz = .1188, k = 68) (p = .69). Contrast analysis
between the equal price (Mean Fz = .0878 k = 21) and scarce product more
expensive conditions (Mean Fz = .1258, k = 16) did not reveal any significant
differences (p = .68).

Meta-regression
Based on exploratory analyses, 5 variables were significant: source of the
scarcity appeal, product involvement, product type, publication year of the study, and
conspicuousness of the product. Although whether the study was published was not
significant, trim and fill procedure had indicated a publication bias. Therefore, this
variable had to be included. Borenstein et al. (2009) suggest at least 10 effect sizes
per predictor; whereas other sources indicate a minimum of 5 predictors. Therefore,
more than 6 predictors (between 10-21 predictors) could be chosen for the analysis.
All significant variables and whether the study was published were retained in the
analysis. Unfortunately, there were only two effect sizes based on demand-related
scarcity. Therefore, different combinations based on theoretical findings (e.g.,
hedonic products and demand-related scarcity, hedonic products and supply-related
scarcity) could not be tested. However, it was still possible to test the theory
regarding supply-related scarcity. Based on theoretical findings, the following
variables were added to the analysis: hedonic vs. utilitarian products, message
specificity, presence of a familiar brand, time vs. quantity limits, presence of exact
price, and presence of relative price.
Before running the meta-regression, the assumption of no multicollinearity
was checked. The VIF values for year of publication, dummy for FMCG, dummy for
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high involvement durables, dummy for low involvement durables, dummy for
experimenters were above 10. Due to its low theoretical relevance, year of
publication was dropped from the analysis. High and low involvement durables were
combines into durables again and low vs. high involvement products was included as
a further variable and the regression was rerun. The VIF values for the dummy
variables for durables, type of product involvement, and dummy for FMCG were
greater than 10. Based on theoretical findings, product involvement was chosen;
although product involvement is a high inference variable. The following analysis
did not reveal any multicollinearity. The variables retained in the analysis were:
whether the study was published, dummy variable for experimenters, dummy
variable for conspicuous products, dummy variable for hedonic products, presence of
a familiar brand, presence of an exact price, presence of a relative price
The results of the meta-regression are presented in Table 13. The model
explained 15.38% of the variance in the effect size perceived scarcity. Out of the ten
variables entered into meta-regression, only one of them was significant. The effect
of scarcity on attitude towards the product was stronger when the scarcity
manipulation was administered by an experimenter (β = .2040, SE = .0978, p = .04).
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Table 13 Meta-regression results for attitude towards the product
B
−.0679
.0289

SE
.2497
.0727

-95% CI
−.5572
−.1135

+95% CI
.4215
.1713

Z
−.2718
.3977

P
.7858
.6909

Beta
.0000
.0588

.2040

.0978

.0123

.3957

2.0854

.0370

.3518

−.0330

.0966

−.2223

.1563

−.3416

.7326

−.0581

−.0319

.0649

−.1590

.0953

−.4915

.6231

−.0620

.0450

.0873

−.1261

.2161

.5153

.6064

.0918

−.0558

.0867

−.2257

.1140

−.6445

.5193

−.0936

Presence of relative
price

−.0314

.0574

−.1440

.0812

−.5471

.5843

−.0648

Quantity vs. time limits

−.0055

.0721

−.1469

.1359

−.0763

.9392

−.0108

Durables vs. FMCG
Message specificity

.1324
.0594

.1054
.0752

−.0742
−.0880

.3390
.2068

1.2557
.7898

.2092
.4296

.2229
.1223

Constant
Published vs.
unpublished studies
Presence of an appeal
communicated by an
experimenter
Conspicuous vs.
inconspicuous
products
Hedonic vs. utilitarian
products
Presence of a familiar
brand
Presence of exact
price

6.4.3.3 Findings about Purchase Intention

Analyses of Variance Results for Methodological Between-Study Moderators
Gender ratio of study participants
Since there was only one single effect size based on a male-only sample, it was
excluded from the first analysis. A one-way weighted analysis of variance comparing
mixed & >50% male group (Mean Fz = .2180, k = 20), the mixed & >50% female
group (Mean Fz = .1625, k = 49), the only female group (Mean Fz = .1394, k = 14),
and the mixed without being specified group (Mean Fz = .2228, k = 44) revealed no
significant differences between groups (p = .69). A follow-up analysis was conducted
with collapsing the only male group to mixed & >50% male group, and the only
female group to the mixed & >50% female group. The results revealed no significant
differences between the majority male sample (Mean Fz = .2213, k = 21), the
majority female sample (Mean Fz = .1582, k = 63), and the not specified sample
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(Mean Fz = .2228, k = 44) (p = .4836). Contrast analysis between the majority male
sample (Mean Fz = .2215, k = 21) and the majority female sample (Mean Fz = .1581,
k = 63) also indicated no significant differences in gender (p = .39).

Student vs. non-student sample
A one-way weighted analysis of variance comparing the purchase intention effect
sizes obtained from student samples with non-student samples showed that there are
no significant differences between student samples (Mean Fz = .1821, k = 117) and
nonstudent samples (Mean Fz = .2727, k = 11) (p = .32).

Uncertainty avoidance
A meta-regression with the variable uncertainty avoidance revealed no significant
effect of uncertainty avoidance on the relationship between scarcity and purchase
intention (p = .20).

Individualism/collectivism
A meta-regression with the variable individualism/collectivism scores suggested no
significant impact of this dimension (p = .35).

Country cluster
A one-way weighted analysis of variance comparing North American samples (Mean
Fz = .1746, k = 67) with European (Mean Fz = .1525, k = 9), other (Mean Fz =
.2192, k = 50), and mixed samples (Mean Fz = .1428, k = 2) showed that there are no
significant differences between them (p = .84).

Possession of scarce product in the experiment
This difference could not be tested because out of 128 effect sizes, only two of them
promised the product, in one case it was dependent on participants` responses, and in
the remaining 125 effect sizes, the product was not promised.
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Real vs. hypothetical situations
A one-way weighted analysis of variance comparing real situations (Mean Fz =
.4077, k = 4) with hypothetical situations (Mean Fz = .1830, k = 124) showed that
there are no significant differences between them (p = .12).

Presence of participant compensation
A one-way weighted analysis of variance comparing the purchase intention effect
sizes obtained from studies with participant compensation (Mean Fz = .1890, k = 55)
with studies without participant compensation (Mean Fz = .1917, k = 73) showed
that there are no significant differences between them (p = .96).

Published vs. unpublished studies
A one-way weighted analysis of variance comparing the purchase intention effect
sizes obtained from published studies (Mean Fz = .1875, k = 75) with unpublished
studies (Mean Fz = .1954, k = 53) showed that there are no significant differences
between them (p = .89).

Publication year
A meta-regression with the variable publication year of the study revealed no
significant effect of publication year on the relationship between scarcity and
purchase intention (p = .8849).

Analyses of Variance Results for Substantial Between-Study Moderators
Quantity vs. time limits
A one-way weighted analysis of variance comparing limited time tactics (Mean Fz =
.2069, k = 28) with quantity tactics (Mean Fz = .1926, k = 96), and time and quantity
combined tactics (Mean Fz = .0105, k = 4) showed that there are no significant
differences between them (p = .50).
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Message specificity
A one-way weighted analysis of variance comparing specific scarcity information
with non-specific scarcity information showed that there are no significant
differences between specific scarcity information (Mean Fz = .1617, k = 84) and
nonspecific scarcity information (Mean Fz = .2048, k = 41) (p = .43).

Presence of an appeal
A one-way weighted analysis of variance comparing scarcity communicated with
appeals (Mean Fz = .1945, k = 118) and without appeals (Mean Fz = .1499, k = 10)
showed that there are no significant differences between them (p = .64).

Source of the appeal
Since there was only one effect size from word-of-mouth communications, it was
excluded from the analysis. A one-way weighted analysis of variance comparing
scarcity appeals communicated by an advertisement (Mean Fz = .2349, k = 57), a
salesperson (Mean Fz = .1650, k = 38)), point-of-purchase communications (Mean
Fz = .1034, k = 11), and by the experimenter (Mean Fz = .2131, k = 11) with each
other revealed no significant differences (p = .52). Next, a dummy variable for
presence of an ad was created. There were no differences between presence and
absence of an ad (p = .15). A dummy variable for experimenters (p = .89) or
salespeople (p = .51) did not generate any significant differences either. There were
no effect sizes based on POS communications.

Cause of scarcity
A one-way weighted analysis of variance comparing supply-related scarcity (Mean
Fz = .1969, k = 23), demand-related scarcity (Mean Fz = .1979, k = 23), and no
specified reason for scarcity (Mean Fz = .1498, k = 16) revealed no significant
differences (p = .83).
Next, demand-related scarcity and no specified reason for scarcity were combined
into the not supply category and compared with the supply category. The results
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indicated no significant difference (p = .7337) between not supply (Mean Fz = .1774,
k = 39) and supply (Mean Fz = .1969, k = 89). Last, demand-related scarcity and
supply-related scarcity were coded into reason not specified category and compared
with the no reason specified category. No significant difference was found (p = .54)
between specified reason (Mean Fz = .1971, k = 112) and no specified reason for
scarcity (Mean Fz = .1498, k = 16).

Presence of a sales promotion
A one-way weighted analysis of variance comparing scarcity combined with a sales
promotion (Mean Fz = .2193, k = 24) with scarcity not combined with a sales
promotion (Mean Fz = .1841, k = 104) showed that there are no significant
differences between them (p = .61).

Product involvement
A one-way weighted analysis of variance comparing high involvement products
(Mean Fz = .1926, k = 84) and with low involvement products (Mean Fz = .1556, k =
41) showed that there are no significant differences between them (p = .50).

Tangibility of the product
A one-way weighted analysis of variance comparing tangible products (Mean Fz =
.1785, k = 95) with intangible products (Mean Fz = .2260, k = 33) showed that there
are no significant differences between them (p = .44).

Hedonic vs. utilitarian products
A one-way weighted analysis of variance comparing hedonic products (Mean Fz =
.1852, k = 80) with utilitarian products (Mean Fz = .1987, k = 47) showed that there
are no significant differences between them (p = .81).
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Products suitable for hedonic consumption: limited supply vs. excess demand
A one-way weighted analysis of variance including only hedonic products indicated
no differences in purchase intention neither when scarcity is caused limited supply
(Mean Fz = .2326, k = 50), nor excess demand (Mean Fz = .1244, k = 17) (p = .13).

Products suitable for utilitarian consumption: excess demand vs. limited supply
A one-way weighted analysis of variance including only utilitarian products
indicated no differences in purchase intention neither when scarcity is caused limited
supply (Mean Fz = .1486, k = 38), nor excess demand (Mean Fz = .3986, k = 6) (p =
.13).

Type of product
A one-way weighted analysis of variance comparing durable products (Mean Fz =
.1914, k = 95) with fast-moving consumer goods (Mean Fz = .1682, k = 24) and
services (Mean Fz = .2454, k = 8) showed that there are no significant differences
between them (p = .83).

Foot-Cone-Belding Grid
A one-way weighted analysis of variance comparing high involvement-feeling
(Mean Fz = .2036, k = 51), low involvement-feeling (Mean Fz = .1561, k = 29), high
involvement-thinking (Mean Fz = .1767, k = 33), and low involvement-thinking
products (Mean Fz = .1541, k = 12) indicated that there are no significant differences
between them (p = .89).

Fast-moving consumer goods: High vs. low impulse products
A one-way weighted analysis of variance comparing high impulse FMCG (Mean Fz
= .2282, k = 8) with low impulse FMCG (Mean Fz = .2035, k = 12) showed that
there are no significant differences between them (p = .88).
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Fast-moving consumer goods: High vs. low stockpiling products
A one-way weighted analysis of variance comparing high stockpiling FMCG (Mean
Fz = .2079, k = 16) with low stockpiling FMCG (Mean Fz = .2359, k = 4) showed
that there are no significant differences between them (p = .89).

Presence of a familiar brand
In order to test this difference, first a one-way analysis of variance with four groups
of product brand familiarity, namely; familiar brands, unfamiliar brands, no brands,
and fictitious brands assumed to be familiar (participants were asked to assume the
fictitious brand was familiar to them in these studies) was conducted, but the
difference was not significant (p = .94). The mean effect sizes were (Mean Fz =
.2247, k = 23; Mean Fz = .1724, k = 20; Mean Fz = .1826, k = 60; Mean Fz = .1948,
k = 25), respectively. Contrast analysis revealed that there were no significant
differences (p .57) between familiar (Mean Fz = .2235, k = 23) and unfamiliar brands
(Mean Fz = .1731, k = 20)
Next, the effect sizes originating from studies with no product brands were excluded
and the analysis of variance was run with three groups, namely: familiar brands,
unfamiliar brands, and fictitious brands assumed to be familiar, but the difference
was not significant (p = .83). The mean effect sizes were (Mean Fz = .2209, k = 23;
Mean Fz = .1747, k = 20; Mean Fz = .1938, k = 25). Last, fictitious brands assumed
to be familiar were collapsed into the familiar brands category and the analysis of
variance was run with two groups: familiar vs. unfamiliar brands. The mean effect
size for familiar brands (Mean Fz = .2056, k = 48) was not significantly different
from that of unfamiliar brands (Mean Fz = .1748, k = 20) (p = .64). After analyzing
product brands only, retailer brands were added into the analysis. A new variable was
coded with respect to the following hierarchy: familiar brand > fictitious brand
assumed to be familiar > unfamiliar brand > no brand. For instance, if the product
brand was unfamiliar, but the retailer brand was a fictitious brand assumed to be
familiar: it was coded as fictitious brand assumed to be familiar. Again, there were
no significant differences (p = .98) between presence of at least one familiar brand
(Mean Fz = .2012, k = 26), presence of at least one unfamiliar brand (Mean Fz =
.1597, k = 10), no brand presence (Mean Fz = .1976, k = 53), and presence of
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fictitious brand assumed to be familiar (Mean Fz = .1820, k = 39). Contrast analysis
revealed that there are no significant differences (p = .71) between familiar brands
(Mean Fz = .2018, k = 26) and unfamiliar brands (Mean Fz = .1602, k = 10).
Finally, a dummy variable was added into the analysis: presence of a familiar brand.
Fictitious brands assumed to be familiar were collapsed into the familiar brand
category. Absence of a familiar brand included no brands, and unfamiliar brands.
The difference was not significant (p = .97), presence of a familiar brand (Mean Fz =
.1896, k = 65), absence (Mean Fz = .1917, k = 63). Next, the cases for which a
promotional offer is combined with scarcity were excluded, but the difference
between familiar brand present (Mean Fz = .2134, k = 30) vs. absent conditions
(Mean Fz = .1413, k = 8) was still not significant (p = .53).

Conspicuousness of the product
A one-way weighted analysis of variance comparing conspicuous products (Mean Fz
= .1816, k = 93), with inconspicuous products (Mean Fz = .1979, k = 23), and no
specified reason for scarcity (Mean Fz = .1753, k = 32) revealed no significant
differences (p = .91).

Products suitable for conspicuous consumption: limited supply vs. excess demand
A one-way weighted analysis of variance comparing demand-related scarcity (Mean
Fz = .1320, k = 14), with supply-related scarcity (mean Fz = .1979, k = 70) for
conspicuous products revealed no significant differences (p = .39).
Products unsuitable for conspicuous consumption: limited supply vs. excess demand,
A one-way weighted analysis of variance comparing demand-related scarcity (Mean
Fz = .3199, k = 9), with supply-related scarcity (mean Fz = .1448, k = 17) for
inconspicuous products revealed no significant differences (p = .31).

Presence of exact price
A one-way weighted analysis of variance comparing effect sizes from situations
where an exact price has been given (Mean Fz = .2064, k = 41) with no given exact
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price (Mean Fz = .1830, k = 87) showed that there are no significant differences
between them (p = .6814).

Presence of relative price
A one-way weighted analysis of variance comparing effect sizes from situations
where relative price has been given (Mean Fz = .1990, k = 61) with no given exact
price (Mean Fz = .1823, k = 67) showed that there are no significant differences
between them (p = .75). For further investigation, relative price conditions were
analyzed separately. Five conditions were present for the relative price variable:
equal price (Mean Fz = .2718, k = 11), scarce product more expensive than the
abundant product (Mean Fz = .1723, k = 47), abundant product more expensive than
the scarce product (Mean Fz = .1407, k = 2), varied (Mean Fz = .6848, k = 1), and no
relative price given (Mean Fz = .1822, k = 67) (p = .33). Contrast analysis between
the equal price (Mean Fz = .2665 k = 11) and scarce product more expensive
conditions (Mean Fz = .1723, k = 47) did not reveal any significant differences (p =
.42).
Next, the scarce product more expensive than the abundant product and the abundant
product more expensive than the scarce product conditions were collapsed into
unequal price (Mean Fz = .1825, k = 50) and this group was compared with the equal
price condition (Mean Fz = .2661, k = 11). The results indicated no significant
differences (p = .48).

Meta-regression
None of the moderators tested in the exploratory analyses were significant.
For meta-regression, only variables based on findings in literature were selected.
These were whether the study was published, uncertainty avoidance, presence of a
quantity limit, presence of a time limit, presence of a familiar brand, presence of an
exact price, presence of relative price, product involvement, and dummy variables
for the following combinations: conspicuous product with limited supply,
inconspicuous product with limited supply, conspicuous product with excess
demand, inconspicuous product with excess demand, hedonic product with excess
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demand, hedonic product with limited supply, utilitarian product with excess
demand, utilitarian product with limited supply. For all variables pertaining to
limited supply, there was a multicollinearity problem. Therefore, based on theory, the
following combinations were chosen: conspicuous product with limited supply,
inconspicuous product with excess demand, hedonic product with limited supply,
utilitarian product with excess demand. This time none of the VIF values exceeded
10.
The variables retained in the final analysis were: uncertainty avoidance,
whether the study was published, presence of a familiar brand, presence of relative
price, presence of exact price, presence of a quantity limit, presence of a time limit,
combination between conspicuous products and limited supply, combination between
inconspicuous products and excess demand, combination between utilitarian
products and limited supply, combination between hedonic products and excess
demand, and product involvement. The only significant variable was the dummy
variable for the combination between inconspicuous products and excess demand (β
= .2509, SE = .1279, p < .05). The effect of product scarcity on purchase intention
was stronger for the combination between inconspicuous products and excess
demand. The model explained 7.8% of the variance in purchase intention effect size.
Table 14 depicts the results.
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Table 14 Meta-regression results for purchase intention
B
.1552
.0028

SE
.3356
.0043

-95% CI
−.5026
−.0057

+95% CI
.8130
.0113

Z
.4625
.6563

P
.6437
.5117

Beta
.0000
.1031

−.0271

.0839

−.1916

.1374

−.3225

.7471

−.0448

.0648

.0735

−.0793

.2089

.8818

.3779

.1098

.0154

.0852

−.1516

.1823

.1804

.8568

.0228

.0293

.0783

−.1241

.1827

.3742

.7083

.0460

−.1081

.2095

−.5188

.3026

−.5158

Presence of a time
limit

−.0821

.2184

−.5101

.3459

−.3760

.7069

−.1195

Conspicuous
product & supplyrelated scarcity
Inconspicuous
product & demandrelated scarcity
Utilitarian product
& supply-related
scarcity
Hedonic product &
demand-related
scarcity
Product
involvement

.0561

.0790

−.0988

.2109

.7098

.4779

.0945

.2509

.1279

.0003

.5016

1.9620

.0498

.2160

−.0920

.0772

−.2434

.0594

−1.1912

.2336

−.1427

−.1538

.1015

−.3527

.0452

−1.5150

.1298

−.1818

−.0244

.0827

−.1865

.1378

−.2949

.7681

−.0394

Constant
Uncertainty
avoidance
Published vs.
unpublished
studies
Presence of a
familiar brand
Presence of
relative price
Presence of exact
price
Presence of a
quantity limit

.6060

−.1503

6.4.3.4 Findings about Purchase Behavior

Analyses of Variance Results for Methodological Between-Study Moderators
Gender ratio of study participants
A one-way weighted analysis of variance comparing effect sizes obtained from
majority male samples (Mean Fz = .1716, k = 9) with majority female samples
(Mean Fz = .1896, k =15) and mixed, but not specified samples (Mean Fz = .3186, k
= 74) revealed no significant difference between the three groups (p = .54).
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Student vs. non-student sample
A one-way weighted analysis of variance comparing student samples (Mean Fz =
.3164, k = 62) with non-student samples (Mean Fz = .2333, k = 36) revealed no
significant difference between the two groups (p = .45).

Uncertainty avoidance
A meta-regression including the uncertainty avoidance score revealed no significant
effect of uncertainty avoidance (p = .25).

Individualism
A meta-regression including the individualism score revealed no significant effect of
individualism (p = .08).

Country cluster
Since there was only one effect size from the other countries category, it was
excluded from the analysis. A one-way weighted analysis of variance comparing
North American samples (Mean Fz = .3092, k = 72) with European samples (Mean
Fz = .1533, k = 25) revealed no significant difference between the two groups (p =
.17).

Real vs. hypothetical situations
A one-way weighted analysis of variance indicated no difference (p = .41) between
real (Mean Fz = .2039, k = 27) and hypothetical situations (Mean Fz = .3073, k =
71).

Possession of scarce product in the experiment
To begin with, there were three categories: guaranteed possession of the scarce
product, no promise of the scarce product, and possession of the product dependent
on participant response. Since there was only one effect size from a study in which
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participants were guaranteed possession of the scarce product, it was excluded from
the analysis. A one-way weighted analysis of variance comparing no promise of the
scarce product (Mean Fz = .2797, k = 69) with possession of the product dependent
on participant response (Mean Fz = .2226, k = 28) revealed no significant difference
(p = .63).

Presence of participant compensation
A one-way weighted analysis of variance comparing effect sizes from studies with
compensation (Mean = .2732, k = 76) and without compensation (Mean Fz = .3146,
k = 22) revealed no significant difference (p = .74).

Published vs. unpublished studies
A one-way weighted analysis of variance comparing effect sizes from published
studies (Mean = .2931, k = 31) with unpublished studies (Mean Fz = .2778, k = 67)
revealed no significant difference (p = .89).

Publication year of the study
A meta-regression including the publication year of the study revealed a significant
effect of publication year (β = .0204, SE = .0092, p < .05).

Analyses of Variance Results for Substantial Between-Study Moderators
Quantity vs. time limits
A one-way weighted analysis of variance between time-limited scarcity (Mean Fz =
−.0899, k = 5) and quantity limited scarcity (Mean Fz = .3066, k =93) revealed no
significant difference (p = .08).

Message specificity
This difference could not be tested, because all effect sizes originated from studies in
which scarcity information was specific.
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Presence of an appeal
A one-way weighted analysis of variance comparing scarcity appeals (Mean Fz =
.1630, k =25) with no scarcity appeals (Mean Fz = .3310, k = 73) indicated no
difference (p = .15).

Source of the scarcity appeal
There were only 2 effect sizes from advertisements, so they were excluded from the
analysis. A one-way weighted analysis of variance comparing scarcity appeals
communicated by a salesperson (Mean Fz = .1379, k = 14), point-of-purchase
communications (Mean Fz = .4977, k = 5), and by the experimenter (Mean Fz =
−.0796, k = 4) with each other revealed a nearly significant difference (p = .06).

Cause of scarcity
There was only one effect size from the mixed condition, so it was excluded from the
analysis. A one-way weighted analysis of variance comparing supply related scarcity
(Mean Fz = .2403, k = 24), demand related scarcity (Mean Fz = .1211, k = 8), and no
specified reason for scarcity (Mean Fz = .3265, k = 65) revealed no significant
difference (p = .49).

Presence of a sales promotion
There were only two effect sizes from studies in which a sales promotion was
combined with scarcity. Therefore, this difference could not be tested.

Product involvement
Since there were only 2 effect sizes from studies with mixed involvement products,
the category was excluded from the analysis. A one-way analysis of variance
comparing high involvement (Mean Fz = .1833, k = 26) and low involvement
products (Mean Fz = .2757, k = 67) revealed no significant difference (p = .43).
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Tangibility of the offer
This difference could not be tested, since there was only one effect size from an
intangible product.

Hedonic vs. utilitarian products
A one-way weighted analysis of variance comparing hedonic products (Mean Fz =
.2433, k = 66) with utilitarian products (Mean Fz = .3121, k = 25) and mixed
products (Mean Fz = .1298, k = 4) showed that there are no significant differences
between them (p = .77).

Products suitable for hedonic consumption: limited supply vs. excess demand
A one-way weighted analysis of variance no significant differences between supplyrelated (Mean Fz = .0617, k = 11) and demand-related scarcity (Mean Fz = .1222, k
= 8) (p = .61) for hedonic products.

Products suitable for utilitarian consumption: excess demand vs. limited supply
This difference could not be tested, because there were no effect sizes based on
demand scarcity for utilitarian products.

Product type
Since there was only one effect size from services category, it was excluded from the
analysis. A one-way analysis of variance comparing durable goods (Mean Fz =
.3284, k = 16) with FMCG (Mean Fz = .2515, k = 78) revealed no significant
difference (p = .56).

Fast-moving consumer goods: High vs. low impulse products
A one-way weighted analysis of variance comparing high impulse FMCG (Mean Fz
= .2835, k = 31) with low impulse FMCG (Mean Fz = .2225, k = 41) and mixed
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products (Mean Fz = .2499, k = 6) showed that there are no significant differences
between them (p = .87).

Fast-moving consumer goods: High vs. low stockpiling products
A one-way weighted analysis of variance comparing high stockpiling FMCG (Mean
Fz = .2765, k = 68) with low stockpiling FMCG (Mean Fz = .0831, k = 10) showed
that there are no significant differences between them (p = .24).

Presence of a familiar brand
A one-way weighted analysis of variance comparing effect sizes obtained from
studies with familiar brands (Mean Fz = .2474, k = 22), unfamiliar brands (Mean Fz
= .3143, k = 21), and no brands (Mean Fz = .2664, k = 53) revealed no significant
difference (p = .91). Contrast analysis between familiar brands (Mean Fz = .2439, k
= 22) and unfamiliar brands (Mean Fz = .3108, k = 21) did not reveal a significant
difference either.

Conspicuousness of the product
There were only 2 effect sizes from the mixed category, therefore; it was excluded
from the analysis. A one-way weighted analysis of variance comparing conspicuous
products (Mean Fz = .1833, k = 26), with inconspicuous products (Mean Fz = .2757,
k = 67) revealed no significant difference (p = .43).

Products suitable for conspicuous consumption: limited supply vs. excess demand
A one-way weighted analysis of variance revealed no significant differences (p =
.27) between supply related scarcity (Mean Fz = .2122, k = 6) and demand related
scarcity (Mean Fz = .1107, k = 7).
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Products unsuitable for conspicuous consumption: excess demand vs. limited supply
This difference could not be tested, since there was only one effect size from a study
manipulating demand related scarcity and an inconspicuous product.

Foot-Cone-Belding Grid
There was only one effect size from high involvement thinking products, so it was
excluded from the analysis. A one-way weighted analysis of variance comparing
high involvement-feeling (Mean Fz = .1787, k = 25), low involvement-feeling (Mean
Fz = .2716, k = 39), low involvement-thinking products (Mean Fz = .3119, k = 24)
and mixed products (Mean Fz = .2482, k = 6) indicated that there are no significant
differences between them (p = .93).

Presence of exact price
A one-way weighted analysis of variance comparing effect sizes obtained from
studies where an exact price has been provided (Mean Fz = .2527, k = 48) with effect
sizes from studies where no exact price has been provided (Mean Fz = .3092, k = 50)
revealed no significant differences (p = .60).

Presence of relative price
A one-way weighted analysis of variance comparing effect sizes obtained from
studies where relative price has been provided (Mean Fz = .2586, k = 66) with effect
sizes from studies where relative price has not been provided (Mean Fz = .3287, k =
32) revealed no significant differences (p = .60). A follow up analysis was conducted
with the relative price categories equal price, scarce product more expensive than
abundant product, abundant product more expensive than scarce product and mixed
conditions. Since there were only 2 effect sizes in the mixed category, it was
excluded from the analysis. Again, no differences were observed between the equal
price category (Mean Fz = .2704, k = 57), scarce product more expensive than the
abundant product category (Mean Fz = .3038, k = 3) and abundant product more
expensive than the scarce product category (Mean Fz = .1170, k = 4) (p = .51).
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Random choice vs. real choice
Only for purchase behavior, a dummy variable that distinguishes between effect sizes
comparing real choice with random choice (by a Chi-Square goodness-of-fit test)
(Mean Fz = .3735, k = 46) and effect sizes comparing real choice with real choice
(Mean Fz = .2106, k = 52) was included. The results revealed no significant
difference (p = .13).

Meta-regression
None of the moderators except publication year of the study tested in the
exploratory analyses were significant. For meta-regression, only variables based on
findings in literature in addition to publication year of the study were selected. These
were whether the study was published, publication year, uncertainty avoidance,
presence of a quantity limit, presence of a time limit, presence of a familiar brand,
presence of an exact price, presence of relative price, product involvement, and
dummy variables for the following combinations: conspicuous product with limited
supply, hedonic product with limited supply. For utilitarian product with excess
demand combination, there were no effect sizes, whereas for inconspicuous product
with excess demand there was only one effect size. Therefore, they were excluded.
None of the VIF values exceeded 10.
The only significant variables were publication year (β = .0245, SE = .0117, p
< .05) and whether the possession of the scarce product depended on participants`
choice (β = .4064, SE = .2024, p < .05). The effect of product scarcity on purchase
behavior was stronger when possession of the scarce product depended on
participants` choice and increased as the publication year of the study increased. The
model explained 24.25% of the variance in purchase behavior effect size. Table 15
depicts the results.
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Table 15 Meta-regression results for purchase behavior
Constant
Publication
year
Uncertainty
avoidance
Published vs.
unpublished
studies
Presence of a
familiar brand
Presence of
relative price
Presence of
exact price
Quantity vs.
time limits
Possession of
scarce
product
Conspicuous
product &
supply-related
scarcity
Hedonic
product &
supply-related
scarcity
Product
involvement

B
−47.5403
.0245

SE
23.4957
.0117

-95% CI +95% CI
−93.5918 −1.4888
.0014
.0475

Z
−2.0234
2.0826

P
.0430
.0373

Beta
.0000
.4065

−.0161

.0087

−.0331

.0010

−1.8447

.0651

−.4029

−.1409

.1258

−.3874

.1056

−1.1202

.2626

−.1875

−.2178

.1431

−.4982

.0626

−1.5223

.1279

−.2662

−.1895

.1987

−.5789

.1999

−.9538

.3402

−.2549

.0636

.1628

−.2555

.3827

.3905

.6962

.0886

−.3295

.2734

-.8653

.2064

−1.2051

.2281

−.2307

.4064

.2024

.0097

.8031

2.0080

.0446

.5038

.1614

.3042

−.4348

.7577

.5306

.5957

.1205

−.0391

.2221

−.4744

.3962

−.1760

.8603

−.0425

−.0720

.1604

−.3864

.2425

−.4485

.6538

−.0911

6.4.4 Overview of Findings
Tables 16 and 17 provide an overview of findings for all one-way weighted
analyses of variance both for methodological and substantial moderators that have
been proposed in chapter 5 and illustrated in Tables 8 and 9. The findings of the
meta-regressions have already been provided in Tables 12, 13, 14, and 15. Hereby, I
find it necessary to compare and contrast the findings of the meta-regressions and
analyses of variance. For perceived scarcity, quantity limits compared to time limits
and presence of a relative price generated higher perceived scarcity scores, whereas
scarcity appeals communicated by an experimenter generated lower perceived
scarcity scores, both in the meta-regression and analysis of variance. Although no
differences were found between published and unpublished studies in analysis of
variance, published studies were found to generate higher perceived scarcity scores
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compared to unpublished studies in the meta-regression. Furthermore, the significant
effect of presence of a salesperson in the communication of scarcity appeals
diminished in the meta-regression, although it was significant in the analysis of
variance.
For attitude towards the product, both in the meta-regression and analysis of
variance, scarcity`s impact was greater when an experimenter communicated the
scarcity appeals. Although scarcity`s impact was found to be greater for durables
compared to FMCG in analysis of variance, no significant impact was observed in
the meta-regression. For purchase intention, none of the moderators were significant
in the one-way analyses of variance, but a significant and positive impact of the
dummy variable representing the combination of inconspicuous products with
demand-related scarcity appeared in the meta-regression. For purchase behavior,
publication year of the study had a significant and positive impact for in the bivariate
regression and meta-regression with all moderators. Furthermore, although no
differences were observed between when the scarce product was possessed vs. not
possessed in the analysis of variance, possession of the scarce product had a
significant and positive impact on scarcity`s relationship with purchase behavior in
the meta-regression.

Table 16 Summary of findings about methodological between-study moderators
a

Impact of scarcity on…
PS
PATT
PI
PB
✖
✖
✖
✖
✖
✖
✖
✖
✖
✖
✖
+
✖
✖
✖
−

Variable
Gender ratio
Student vs. non-student sample
Uncertainty avoidance
Individualism
Country cluster
✖
✖
✖
European vs. North American countries
✖
✖
European vs. other countries
−
✖
✖
North American vs. other countries
−
✖
Real vs. hypothetical situation
?
?
Possession of scarce product in the experiment
−
?
?
✖
✖
✖
Presence of participant compensation
✖
✖
✖
Published vs. unpublished studies
✖
✖
Publication year of the study
−
a
PS: Perceived scarcity, PATT: attitude towards the product, PI: purchase intention,
purchase behavior
+: positive effect, −: negative effect, ✖: not significant, ?: could not be tested

✖
✖
✖
✖
✖
✖
✖
+
PB:
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Table 17 Summary of findings about substantial between-study moderators
a

Impact of scarcity on…
PS
PATT
PI
PB
✖
✖
✖
+
✖
✖
?
?
✖
✖
?
?
✖
?
?
?
✖
✖
✖
?

Variable
Quantity vs. time limits
Message specificity
Supply-related scarcity: message specificity
Demand-related scarcity: message specificity
Presence of an appeal
When a scarcity appeal is present: source of the appeal
✖
✖
✖
Presence of an ad
✖
Presence of a salesperson
+
?
✖
Presence of an experimenter
−
+
✖
✖
Presence of POS communications
?
Cause of scarcity
✖
Supply vs. demand-related scarcity
−
?
✖
✖
✖
Supply-related vs. no specified reason for scarcity
✖
✖
Demand-related vs. no specified reason for scarcity
?
✖
✖
✖
Presence of a sales promotion
✖
✖
✖
Product involvement (high vs. low involvement products)
✖
✖
✖
Tangibility of offer (tangible vs. intangible offer)
Hedonic vs. utilitarian products
✖
Utilitarian products: supply vs. demand-related scarcity
?
?
✖
✖
Hedonic products: supply vs. demand-related scarcity
?
✖
✖
✖
Limited supply: hedonic vs. utilitarian products
✖
Excess demand: hedonic vs. utilitarian products
?
?
Product type
✖
✖
FMCG vs. durables
−
✖
✖
FMCG vs. services
?
✖
✖
Durables vs. services
?
✖
✖
FMCG: high vs. low impulse products
−
✖
✖
FMCG: high vs. low stockpiling products
+
✖
✖
Presence of a familiar brand
−
✖
✖
Product conspicuousness
+
✖
✖
When product is conspicuous: supply vs. demand-related
?
scarcity
✖
When product is inconspicuous: supply vs. demand-related
−
?
scarcity
✖
Limited supply: conspicuous vs. inconspicuous products
+
+
✖
✖
Excess demand: conspicuous vs. inconspicuous products
?
✖
✖
✖
Presence of exact price
✖
✖
Presence of relative price
+
✖
✖
✖
Equal price vs. scarce product more expensive
a
PS: Perceived scarcity, PATT: attitude towards the product, PI: purchase intention,
purchase behavior
+: positive effect, −: negative effect, ✖: not significant, ?: could not be tested

✖
✖
✖
✖
✖
✖
✖
✖
✖
?
?
✖
✖
✖
✖
✖
✖
✖
✖
✖
✖
✖
?
✖
✖
✖
✖
✖
PB:
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6.5

Discussion

6.5.1 Discussion of Findings about Perceived Scarcity
Although no studies have so far compared the effects of limited quantity
scarcity with limited time scarcity on perceived scarcity, Aggarwal et al. (2011) find
that both perceived competition and purchase intention was higher for limited
quantity scarcity compared to limited time scarcity, and perceived competition serves
as a partial mediator between scarcity messages and purchase intention. Aggarwal et
al. (2011) put forward four reasons to explain why limited quantity scarcity is more
effective than limited time scarcity. First, limited quantity scarcity differs from
limited time scarcity in the sense that it motivates competition in the buyers. Second,
the buyer is able to take greater personal credit for having been able to utilize a
limited quantity scarcity appeal, compared to a limited time scarcity appeal. Third,
limited quantity scarcity appeals render possible the fulfillment of the NFU by
availing the buyer of a restricted deal that others are unable to benefit from. Fourth,
the buyer may make an affordability inference in the case of limited quantity scarcity
appeals. This finding about the differences in perceived scarcity for time vs. quantity
limits suggests that there might be a fifth reason, in addition to Aggarwal et al.`s
(2011) explanations. Perceived scarcity may be considered as a mediating variable
between time vs. quantity limits and perceived competition, before perceived
competition mediates the relationship between scarcity and purchase intention in
future research. Due to the fact that the effect of scarcity on consumer competitive
arousal is homogenous, I could not test this difference. However, no difference in the
effect of product scarcity on purchase intention was found between time and quantity
limits.
Regarding cause of scarcity and message specificity of the appeal, no
differences between specific and nonspecific scarcity appeals have been detected,
regardless of whether all reasons for scarcity are included or effect sizes based on
only supply related scarcity are included. This finding is somewhat – somewhat,
because Aguirre-Rodriguez (2013) has measured perceived ad deceptiveness, ad
skepticism, and perceived credibility, not perceived scarcity – contradictory to
Aguirre-Rodriguez`s (2013) finding about the interaction between message
specificity and reason for scarcity, such that message specificity moderates ad
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deceptiveness when scarcity is supply related, but not when it is demand related.
Furthermore, demand-related scarcity has generated higher perceived scarcity scores
compared to supply-related scarcity; yet this finding is not contradictory to AguirreRodriguez`s (2013) finding that supply related scarcity appeals are rated less
deceptive and higher in perceived diagnosticity than demand related scarcity appeals.
In that study, Aguirre-Rodriguez (2013) has only considered specific scarcity
appeals, but this meta analysis has considered them simultaneously.
Regarding source of the scarcity appeal, appeals communicated by a
salesperson led to higher effect sizes of scarcity manipulations on perceived scarcity.
This was not the case for POS communications or presence of an advertisement, nor
was there a difference regarding the presence/absence of a scarcity appeal. This
finding suggests that respondents may find appeals communicated by a human being
more persuasive than otherwise. However, appeals communicated by experimenters
generated less perceived scarcity. That may have to with the finding that possession
of scarce product in the experiment leads to less perceived scarcity compared to
when the scarce product is not possessed. In all these studies,
The effect sizes were greater for non-Western compared to Western samples.
Studies conducted in the Western World tend to get published in more reputable
journals and the results of the meta-regression suggested that the effect of scarcity
manipulation on perceived scarcity is greater for published compared to unpublished
studies. Therefore, this difference cannot be explained by differences in publishing.
Further research is needed to find out whether there are intercultural differences in
persuasion knowledge.
In addition to aforementioned moderators, significant differences were found
for cause of scarcity (excess demand or limited supply). Effect sizes generated by
demand related scarcity were higher than that of supply related scarcity. Although
Aguirre-Rodriguez (2013) finds that demand scarcity leads to less perceived
demand-related scarcity than supply scarcity, the manipulation check is for perceived
demand scarcity, not scarcity per se. An inspection of the dataset showed that all
demand related scarcity effect sizes in the data file were either communicated by an
experimenter or a salesperson. This might have had an effect on perceived scarcity
scores.
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The effects of a scarcity manipulation on perceived scarcity was stronger
when relative price information (relative price of the scarce product compared to
other products or the abundant product) was provided. I would have expected
scarcity to have a lesser effect when other diagnostic cues such as price becomes
available, but this has not been the case. The finding may have to do with the
possibility that people have learned to associate scarcity with higher price (Lynn,
1987). This is backed up by the fact that in the majority of relative price conditions,
the scarce product was more expensive than the abundant product.
Last, the effect of product scarcity on perceived scarcity was greater when the
scarce product was not promised, compared to when it was promised. The
energization theory of motivation suggests that the valence of a goal is affected by
the amount of energy that is used to attain or avoid it. Thus, even more energy will
be mobilized when the scarce product is not promised – scarcity already being a
barrier for possession.

6.5.2 Discussion of Findings about Attitude towards the Product
The main drawback for the analysis regarding the effects of product scarcity
on attitude towards the scarce product was the fact that there were only two effect
sized based on demand related scarcity. Although the results of the analysis of
variance revealed a significant difference between conspicuous and inconspicuous
products, it was not possible to compare the combined effects of product
conspicuousness and cause of scarcity (excess demand vs. limited supply). The
analysis revealed that the effect size obtained from conspicuous products is greater
than that of inconspicuous products. This finding has to do with the fact that the
majority of the effect sizes were based on supply related scarcity. Previous findings
in literature (Gierl and Huettl, 2010) suggest that the effect of scarcity on attitude
toward the product is greater for conspicuous products when scarcity is caused by
limited supply, compared to when it is caused by excess demand.
Furthermore, there was a significant difference between high vs. low
involvement products and durables vs. FMCG. Since FMCG are mostly low
involvement products, and durables are high involvement products, both results
indicate the same difference. Previous findings in literature (Bae and Lee, 2005;
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Huang et al., 2011) suggest the opposite, but for the variable purchase intention, not
attitude towards the product. Völckner and Hofmann (2007) find that price-perceived
quality relationship is weaker for durables compared to FMCG and explain this
finding by the fact that consumers are less motivated to engage in extensive decision
making for FMCG. However, the dependent variable at hand is attitude towards the
product, and not perceived quality or purchase intention. The results of the metaregression revealed only a significant and positive effect of scarcity appeals
communicated by an experimenter. This finding can be tied to persuasion
knowledge; respondents may find a scarcity appeal communicated by an
experimenter more persuasive than scarcity communicated by a salesperson or
through POS communications.

6.5.3 Discussion of Findings about Purchase Intention
None of the moderators in the analyses of variance were significant for the
effect of product scarcity on purchase intention. This result may be either caused by
the publication bias that was found to be significant, by the absence of a second
coder, or by the non-generalizability of the previous findings in literature. In order to
account for publication bias, whether the study was published has been included as
one of the predictors in meta-regression. However, no significant effect of published
vs. unpublished studies have been found. The only significant effect, the positive
effect of the dummy variable combining inconspicuous products and excess demand
is in line with previous findings in literature (Gierl et al., 2008; Gierl and Huettl,
2010).

6.5.4 Discussion of Findings about Purchase Behavior
The only significant moderators for scarcity`s effects on purchase behavior
were publication year of the study and whether the possession of scarce product
depended on participants` response. Scarcity had a more positive and stronger impact
on purchase behavior when participants were asked to choose between the scarce and
abundant product and were allowed to keep the product of their choice. Participants
may be more involved in their choice and take it seriously when it has real
consequences compared to when they are only asked to indicate their choice without
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any real consequences. Studies included in the analysis were published between the
years 1975 and 2014. As time passes, manipulations of scarcity and experiment
designs may have gotten more professional and realistic.

6.5.5 Discussion of Findings about Perceived Value
One of the findings of this meta-analysis is the non-significant effect of
scarcity on perceived value. In the previous meta-analysis, Lynn, (1991) has reported
a small effect of scarcity on value (r = .12). However, caution should be taken in
comparing both meta-analyses; because (1) Lynn (1991) has considered all types of
unavailability (scarcity, cost/effort, restrictions, delay, and others) whereas this study
has only considered time and quantity limits as scarcity tactics, (2) Lynn (1991) has
considered all kinds of commodities subjected to unavailability, whereas this metaanalysis has only considered products, (3) Lynn (1991) has considered all kinds of
dependent variables as "perceived value" without differentiating between measures
of, for instance, value or attitude, (4) Lynn`s (1991) meta-analysis has been
conducted more than twenty years ago, and (5) Lynn (1991) has weighted all studies
equally without sample size weights. Considering only scarcity, Lynn (1991) reports
again a small effect size (r = .18 without outlier studies, r = .13 with outlier studies),
a value similar to the mean effect size reported for unavailability. Furthermore, both
this meta-analysis and the meta-analysis by Lynn (1991) report significantly
heterogeneous effect sizes.
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7

General Discussion

7.1

Summary of the Research
As previously indicated in chapter 1.1., the main research questions addressed

in this dissertation were (1) how product scarcity affects consumer behavior, and (2)
whether there are moderators of this effect. Regarding the former research question,
after having integrated all effect sizes for each of the 17 outcome variables; I found
out that limited opportunity scarcity of products has positive and significant
relationships with attitude towards the deal, attitude towards the product, consumer
competitive arousal, impulse buying, perceived scarcity, perceived exclusiveness,
perceived popularity, purchase behavior, purchase intention, and willingness-to-pay.
The relationships between product scarcity and deal intention, elaborated thoughts,
perceived quality, perceived sacrifice, perceived value, quantity consumed, and
valence of thoughts were not significant. Out of the 10 significant relationships, the
variance in the sample of effect sizes was homogenous for the variables consumer
competitive arousal and impulse buying – indicating no need for moderator analyses.
For the variables willingness-to-pay, attitude towards the deal, perceived popularity,
and perceived exclusiveness the number of effect sizes was not sufficient to conduct
a moderator analysis, although the variance in the sample of exact sizes was
heterogeneous.
In order to answer the latter research question, moderator analyses for the
effect sizes measuring the relationships between manipulations of product scarcity
and perceived scarcity, attitude towards the product, purchase intention, and purchase
behavior were conducted through a series of weighted analyses of variance and metaregressions. When each moderator variable was tested separately, sample size
weighted one-way analyses of variance results for the effect of manipulations of
scarcity on perceived scarcity was more positive for Western vs. non-Western
samples, when a quantity limit instead of a time limit was used, when the scarcity
appeal was communicated by salespeople/experimenters, when scarcity was caused
by excess demand compared to when it was caused by limited supply, when the
scarce product was promised to study participants, and when relative price
information was present. The meta-regression with the variables quantity vs. time
limits, conspicuous vs. inconspicuous products, dummy variable about whether the
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scarce product was promised to study participants, Western vs. non-Western sample,
presence of a familiar brand, presence of relative price, presence of an appeal
communicated by a salesperson and by an experimenter, and published vs.
unpublished studies revealed that (1) quantity limits generated higher perceived
scarcity scores compared to time limits, (2) presence of relative price generated
higher perceived scarcity scores compared to its absence, and (3) the effect of
manipulations of scarcity on perceived scarcity were higher for published compared
to unpublished studies. The rest of the variables were not significant.
For attitude towards the product, the sample size weighted one-way analyses
of variance showed that effect sizes of scarcity were more positive for conspicuous
products subjected to supply-related scarcity, for durables compared to FMCG (as
expected, also for high involvement products compared to low involvement
products), and when an experimenter communicated the appeal. The meta-regression
with published vs. unpublished studies, experimenter as the communicator of the
appeal, conspicuous vs. inconspicuous products, hedonic vs. utilitarian products,
presence of a familiar brand, presence of an exact price, presence of a relative price,
quantity vs. time limits, durables vs. FMCG, and message specificity as the
predictors indicated only a significant impact of the dummy variable regarding
whether an experimenter communicated the appeal.
For the effect sizes of scarcity on purchase intention, none of the moderators
were significant according to the one-way weighted analyses of variance. The metaregression with uncertainty avoidance, published vs. unpublished studies, presence of
a familiar brand, presence of relative price, presence of exact price, presence of a
quantity limit, presence of a time limit, dummy variables for the combination of a
conspicuous product with supply-related scarcity, for the combination of an
inconspicuous product with demand-related scarcity, for the combination of a
utilitarian product with supply-related scarcity, for the combination of a hedonic
product with demand-related scarcity, and product involvement revealed only a
positive and significant impact of the dummy variable referring to the combination of
an inconspicuous product with demand-related scarcity.
For the effect sizes of scarcity on purchase behavior, none of the moderators
were significant according to the one-way weighted analyses of variance. The meta-
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regression with uncertainty avoidance, published vs. unpublished studies, presence of
a familiar brand, presence of relative price, presence of exact price, quantity vs. time
limits, whether the possession of the scarce product depended on participants''
response, dummy variables for the combination of a conspicuous product with
supply-related scarcity, and for the combination of a hedonic product with demandrelated scarcity, and product involvement revealed only a significant impact of
whether possession of the scarce product depended on participants' response. The
effect of scarcity on purchase behavior was higher when possession of the scarce
product depended on participants' response.

7.2

Theoretical Implications
The theoretical background to explain scarcity`s impact on consumer

behavior had been provided in chapter 4. The findings of the meta-analysis have
some implications for these theories. First, Lynn (1987) had put forward that if
energization theory of motivation is true, then scarcity should have an impact on
value only when the product is not promised for possession. In this meta-analysis, I
could not test this difference for the variables purchase intention and attitude towards
the product due to the lack of effect sizes. However, I found that perceived scarcity
scores are lower and purchase behavior scores are higher when the scarce product is
promised for possession. Since purchase behavior variable was mostly measured as
real choice, and participants 'choice in the experiment determined what product they
would receive in the end, energization theory of motivation cannot be tested with the
purchase behavior variable. For perceived scarcity, the result is in line with the
energization theory of motivation; if the product is a goal to a person, scarcity may
be perceived as a barrier to possession and may energize product-oriented responses.
In other words, respondents may perceive the product as more scarce, because they
feel more energized by not having the chance to obtain the scarce product.
Second, scarcity`s enhancement of desirability model (Lynn, 1992) based on
the generalization of economic principles proposes that assumed expensiveness
mediates the relationship between scarcity and desirability. Lynn (1991) tested this
hypothesis by comparing the effect based on commodities with and without
economic value, but did not detect any differences. Furthermore, Lynn (1991) had
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found that market scarcity produces larger effect sizes for the scarcity-perceived
value relationship than non-market scarcity, yet could not test whether this difference
was due to differences in perceived value or perceived scarcity. I included the
variables presence of exact price and presence of relative price of the scarce product
compared to the abundant (or other) product(s) to test this theory. I did not find any
differences for scarcity`s impact on attitude towards the product, purchase intention,
or purchase behavior, but detected a difference for perceived scarcity, such that
presence of a relative price leads to higher perceived scarcity scores. Perhaps, when
relative price is present, study participants tend to evaluate scarcity more like market
scarcity, which leads to enhanced perceived scarcity scores.
Third, I did not find a significant impact of scarcity on perceived value.
Although Lynn (1991) did find a significant impact, he considered all dependent
variables as measures of perceived value. The finding in this meta-analysis opposes
the scarcity as a simple value-heuristic hypothesis. In addition, scarcity`s effects on
perceived popularity was positive, providing support for the scarcity as a popularity
cue hypothesis.

7.3

Managerial Implications
As previously mentioned in chapter 1.1., the main marketing research

problem addressed in this research was (how) marketers can utilize product scarcity
in order to influence consumer behavior. Although time-limited scarcity appeals are
easier to administrate, and; therefore, used more often than quantity-limited scarcity
appeals (Howard et al., 2007), quantity limits generate higher perceived scarcity
compared to time limits. This is in line with Aggarwal et al.'s (2011) finding about
quantity limits generating higher purchase intention scores than time limits. Despite
the findings that the type of scarcity tactic had no impact on attitude towards the
product, purchase intention, or purchase behavior; these findings may have to do
with the unbalanced ratio of supply-related and demand-related scarcity in the
sample of studies used in the meta-analysis – demand-related scarcity can only be a
quantity limit, while supply-related scarcity can be both.
Second, scarcity had a more positive effect on the attitude towards durables
compared to FMCG. This is in line with Spears's (2001) findings about durables
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having the highest frequency (53.2%), followed by services (33.7%), and
nondurables (13.1%) among time-limited offers. The reasons for that may be
consumers' lesser knowledge about durable goods, since they are purchased less
frequently than FMCG; and that they are lower in search qualities, but higher in
experience qualities compared to FMCG (Völckner and Hofmann, 2007). Due to the
lack of effect sizes, services category could not be tested. An explanation could be
the positive relationship between perceived quality and brand attitude (Homer,
2008). Zeithaml (1988) distinguishes the attributes that signal quality into extrinsic
(e.g., price, brand name) and intrinsic cues (e.g., flavor, color, taste). Limited
opportunity scarcity may serve as an extrinsic cue when intrinsic cues are difficult to
judge due to consumers' lack of experience with durables (no prior information about
intrinsic cues) and the enhancement in perceived quality of the product may have a
positive impact on attitude towards the product. For shelf-based scarcity, there is
evidence that scarcity has a positive impact on quality inferences (Parker and
Lehmann, 2011).
Third, scarcity has a positive and significant impact on perceived
exclusiveness and perceived popularity. Perceived exclusiveness has a positive
impact on perceived value (Chen and Sun, 2014; Wu et al., 2011) and perceived
popularity leads to bandwagon effects either due to conformity goals, higher quality
inferences, or both (Van Herpen et al., 2009). A positive and significant impact was
observed for the dummy variable referring to the combination of an inconspicuous
product with demand-related scarcity for scarcity`s effects on purchase intention.
However, the bandwagon effect may be reversed when consumers evaluate the
popularity of a product as a threat to their identity (Van Herpen et al., 2009). For
instance, Gierl and Huettl (2010) find that demand-related scarcity leads to lower
product evaluations for conspicuous products compared to supply-related scarcity.
Supply-related scarcity has a more positive impact on perceived exclusiveness
compared to demand-related scarcity; while demand-related scarcity has a more
positive impact on perceived popularity compared to supply-related scarcity. In sum,
marketers should take both the product category and the reason for scarcity into
account when using scarcity appeals.
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7.4

Limitations and Suggestions for Further Research
The main limitation of the meta-analysis was the absence of a second coder.

Therefore, reliability analyses of the coding of moderators and a check on the effect
size calculations by a second researcher are missing. Second, there were either none
or insufficient number of effect sizes for some moderators (e.g., for attitude towards
the product there were only two effect sizes stemming from demand-related
scarcity). As a result, some of the moderators could not be tested. Third, although
study authors were contacted for missing statistics to calculate the effect size, only
one of them sent the missing statistical information. That led to exclusion of many
studies. Fourth, publication biases were detected for perceived scarcity, attitude
towards the product, and purchase behaviour. I have tried to control for this effect by
including published vs. unpublished studies as a predictor in the meta-regressions.
My main suggestion for further research is a meta-analytic structural equation
model to investigate the mechanism through which scarcity impacts consumer
behaviour. At the time, the number of correlations is insufficient, but as correlational
studies accumulate in time, it may be possible. Second, I have not found significant
effects of some moderators, although evidence in literature exists. For instance, I
have not found a significant effect of brand familiarity despite the evidence (Castro,
2010; Castro et al., 2013; Jung and Kellaris, 2004), difference between quantity and
limits on purchase intention despite evidence (Aggarwal et al., 2011), any evidence
for the effect of assumed expensiveness as documented by Lynn (1992) by including
presence of a relative or exact price, message specificity as demonstrated by AguirreRodriguez (2013), or a differential impact of demand-related vs. supply-related
scarcity for hedonic vs. utilitarian products as documented by (Ku et al., 2013).
Further research is needed to test these differences in other conditions (e.g., with
other types of products).
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no statistical information to
calculate the effect size
no statistical information to
calculate the effect size
manipulated deal exclusivity,
not scarcity

excluded

commodity not a product

excluded

identical to Brannon/Brock
(1993), article more detailed
than dissertation

excluded

commodity not a product

included

study1
and
2
excluded
because commodity is not a
product, study 3 included

excluded

identical to
(2001b)
review article

excluded

review article

Here today gone tomorrow

excluded

Identical
(2008)

The
antecedents
of
in-store
hoarding:
measurement and application in the fast fashion
retail environment

coded,
but
excluded

dependent variables
uncommon (n < 5)

excluded

to

Brannon/Brock

Byun/Sternquist
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There's only one left, do I want it? The effects of
brand and display characteristics on purchase
intention for scarce products
The influence of disorganized shelf displays and
limited product quantity on consumer purchase
Developmental trajectories of work values and job
entitlement beliefs in the transition to adulthood
Consequences of value in retail markets

coded,
but
excluded

29

Castro

2010

30

Castro et al.

2013

31

Chang

2014

32

Chaudhuri/Ligas

2009

33

Cheema/Kaikati

2007

34

Cheema/Kaikati

2010

35

Chen/Sun

2014

36

Chiang et al

2011

37

Chow et al.

2014

38

Dai

2008

Value, scarcity and preference polarization

excluded

39

Devlin et al

2007

A study of time-limited price promotions

excluded

40

Dhar/Nowlis

1999

The effect of time pressure on consumer choice
deferral

excluded

41

Dillow et al

2012

Perceived partner uniqueness and communicative
and behavioral transgression outcomes in
romantic relationships

excluded

The effect of uniqueness on word-of-mouth
agency: the moderating roles of product category
and availability
The effect of need for uniqueness on word of
mouth
Clarifying the impact of product scarcity and
perceived uniqueness in buyers' purchase
behavior of games of limited-amount version
Optimizing time limits for maximum sales
response in Internet shopping promotions
Developmental trajectories of work values and job
entitlement beliefs in the transition to adulthood

Some studies overlap with
Castro (2013), others excluded
because of missing statistics

included
excluded

no time or quantity limit

excluded

no time or quantity limit
No time or quantity limit in
Study1 and 2, Study 3
manipulates delay, not scarcity
(manipulates
whether
the
product is presently available
in the market or will be
available in six months)

excluded

excluded

no time or quantity limit

included
excluded

no statistical information to
calculate the effect size

excluded

no time or quantity limit
tests the effect of value on
perceived scarcity
no control group
time limit is on making a
choice, not on the opportunity
to get the product
commodity not a product
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42

Durante et al.

2012

43

Dutcher, L. W.

1973

Sex ratio and women's career choice: does a
scarcity of men lead women to choose briefcase
over baby?
Scarcity and erotica: An examination of
commodity theory dynamics.

excluded

commodity not a product

included
Study1: commodity not a
product,
Study
2:
the
dependent variable is "eliciting
disapproval",
Study
3:
independent variable not a
time or quantity limit. Study 4:
commodity not a product.

44

Effron/Miller

2011

Diffusion of entitlement: an inhibitory effect of
scarcity on consumption

excluded

45

Eisend

2008

Explaining the impact of scarcity appeals in
advertising: the mediating role of perceptions of
susceptibility

included

46

Esch/Winter

2010

Evaluation and feedback effects of limited editions
in FMCG categories

coded,
but
excluded

excluded because of missing
statistics

47

Ewing et al.

2009

excluded

no time or quantity limit

48

Folger

1992

excluded

review article

49

Folkes et al.

1993

50

Franke/Schreier

2008

51

Fromkin/Olson/Dipboye/Barnaby

1971

52

Fromkin/ Williams/Dipboye

1973

53

Fung/Lee

2014

54

Gabler/Reynolds

2013

Brand death: a developmental
senescence
On wanting what we do not have

model

of

When to say when: effects of supply on usage
Product uniqueness as a driver of customer utility
in mass customization
A commodity theory analysis of consumer
preferences for scarce products.
Birth order, responses to need-for-uniqueness
scale items, and valuation of scarce commodities
Development of price models for architectural and
environmental quality for residential developments
in Hong Kong
Buy now or buy later: the effects of scarcity and
discounts on purchase decisions

included
excluded

about need for uniqueness, not
time or quantity limits

included
included
excluded
included

no statistical information to
calculate the effect size
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55

Giebelhausen et al.

2011

56

Gierl et al.

2008

57

Gierl/Huettl

2010

58

Gordon

1997

59

Grant et al.

2014

60

Griskevicius et al.

2009

61

Gupta

2012

62

Gupta

2013

63

Hanna et al.

2005

64

Heath

2006

65

Heo

2010

66

Highhouse et al

1998

Worth waiting for: increasing satisfaction by
making consumers wait
Scarcity effects on sales volume in retail
Are scarce products always more attractive? the
interaction of different types of scarcity signals
with products' suitability for conspicuous
consumption
The effect of perceived resource availability of
revision of written assignments
The multiple roles of scarcity in compliance:
Elaboration as a moderator of scarcity
mechanisms
Fear and loving in Las Vegas: evolution, emotion,
and persuasion
The psychological effects of perceived scarcity in
a retail setting and its impact on consumer buyer
behavior
The psychological effects of perceived scarcity in
a retail setting and its impact on consumer buyer
behavior
Optimizing time limits in retail promotions: an
email application
Scarcity: Two alternative conceptions of the self.
A conceptual and historical analysis
Restaurant revenue management: effects of
customer's perceived scarcity of capacity and the
price difference on perceived value and fairness
perceptions
Get'em while they last! Effects of scarcity
information on job advertisements

excluded

about waiting, not time or
quantity limits

included
included
excluded

commodity not a product

included

excluded

Study
1:
distinctiveness
scarcity only, doesn't fit to ltd
quantity or ltd time scarcity
definition. Study2: no control
group

excluded

dissertation (Gupta,
more detailed

included

Study 2&4 included, Study1&3
excluded since it`s qualitative

excluded

no statistical information to
calculate the effect size

excluded

commodity not a product

included

excluded

commodity not a product

2013)
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67

Hildebrand et al

2013

68

Howard/Shu/Kerin

2007

69

Howard/Kerin

2006

70

Huang et al

2011

71

Hwang et al

2014

72

Inman et al

1997

73

Inman/McAlister

1994

74

Janssen et al

2014

75

Jeong/Kwon

2012

76

Jin et al

2013

77

Juanchich et al

2013

When Social Media Can Be Bad for You:
Community Feedback Stifles Consumer Creativity
and Reduces Satisfaction with Self-Designed
Products
Reference price and scarcity appeals and the use
of multiple influence strategies in retail newspaper
advertising
Broadening the scope of reference price
advertising research: a field study of consumer
shopping involvement
Consumer response to online time-limited
promotion: the moderating role of consumer
involvement and product familiarity
When higher prices increase sales: How chronic
and manipulated desires for conspicuousness and
rarity moderate price's impact on choice of luxury
brands
Framing the deal: the role of restrictions in
accentuating deal value
Do coupon expiration dates affect consumer
behavior?
The catch-22 of responsible luxury: effects of
luxury product characteristics on consumers’
perception of fit with corporate social responsibility
The effectiveness of two online persuasion claims:
limited product availability and product popularity
How affirmational versus negational identification
frames influence uniqueness-seeking behavior
Top scores are possible, bottom scores are
certain (and middle scores are not worth
mentioning): A pragmatic view of verbal
probabilities

excluded

about uniqueness, not time or
quantity limits

excluded

content analysis

included
included

excluded

included
excluded
excluded

uniqueness measure, not time
or quantity limit
Study 1 and 2 excluded,
purchase
quantity
limit
manipulated, the rest included
no statistical information to
calculate the effect size
manipulates
scarcity

distinctiveness

included
excluded

manipulated uniqueness, not
time or quantity limit

excluded

manipulated uniqueness, not
time or quantity limit
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78

Jung/Kellaris

2004

Cross-National Differences in Proneness to
Scarcity Effects: The Moderating Roles of
Familiarity, Uncertainty Avoidance, and Need for
Cognitive Closure

79

Kaptein/Eckles

2012

Heterogeneity in the effects of online persuasion

80

Kastanakis/Balabanis

2014

81

Kastanakis/Balabanis

2012

82

Khare et al.

2002

The effect of adding and deleting asymmetrically
dominated decoys on choice

excluded

83

Kim

2014

Impulse buying: The effect of decision time and
product scarcity on buying impulse

included

84

Kivetz

2005

85

Knishinsky, A.

1982

86

Koford/Tschoegl

1998

The market value of rarity

excluded

87

Kruglanski et al

2014

excluded

88

Ku et al

2013

On motivational readiness
Decision-contextual and individual influences on
scarcity effects

89

Ku et al.

2012

90

Kurtz

2003

91

Kurtz

2008

Explaining variation in conspicuous luxury
consumption:
An
individual
differences'
perspective
Between the mass and the class: Antecedents of
the “bandwagon” luxury consumption behavior

Promotion reactance: the role of effort-reward
congruity
The effects of scarcity of material and exclusivity
of information on industrial buyer perceived risk in
provoking a purchase decision.

The Effect of Scarcity on the Purchase Intentions
of
Prevention
and
Promotion
Motivated
Consumers.
Looking to the future to appreciate the present:
The benefits of perceived temporal scarcity
Looking to the future to appreciate the present:
The benefits of perceived temporal scarcity

included
excluded

no statistical information to
calculate the effect size

excluded

about need for uniqueness, not
time or quantity limits

excluded

about need for uniqueness, not
time or quantity limits
extended abstract only

excluded

extended abstract only

included

Study1 included. Study 2
excluded, since it`s about cost
no statistical information to
calculate the effect size
review article

included
included

Study 4 excluded since it
compares supply and demand
scarcity, no control group. The
rest included.

excluded

commodity not a product

excluded

same as Kurtz (2004)
commodity not a product

+

193

92

Lamberton/Rose

2012

93

Lee

2012

94

Lee et al

2014

95

Lee/Ariely

2006

96

Lee/Seidle

2012

97

Li

1995

98

Lynn

1992b

99

Lynn

1992a

When Is Ours Better Than Mine? A Framework for
Understanding and Altering Participation in
Commercial Sharing Systems
The effect of scarcity on product evaluation
The effects of scarcity appeal on product
evaluation: consumers’ cognitive resources and
company reputation
Shopping Goals, Goal
Conditional Promotions

Concreteness,

and

Narcissists as consumers: The effect of perceived
scarcity on processing of product information
The Influence of Scarcity Messages on Buying
Impulse: An Experimental Study of TV Home
Shopping Programs
The Psychology of Unavailability-Explaining
Scarcity and Cost Effects on value
Scarcity`s Enhancement of Desirability: The Role
of naive Economic Theories

100

Lynn/Harris

1997

The Desire for Unique Consumers Products: A
New Individual Differences Scale

101

Lynn

1989

Scarcity Effects on Desirability: Mediated by
Assumed Expensiveness?

1987

The effects of scarcity on perceived value:
Investigations of commodity theory.

102

Lynn.. M.

excluded

Study 1 effect size not
calculable, Study 2 & 3 no time
or quantity limit

included
included
excluded

manipulation is conditional
promotion about spending, no
time/quantity limit or scarcity

included
included
excluded

review article

excluded

review article

excluded

coded,
but
excluded

included

scale
development
and
manipulation of uniqueness of
product, not time or quantity
limit
Study1
excluded,
it`s
geographical restriction not
scarcity, Study2 coded, but
excluded due to missing
statistics
Study 1 & Study2 are excluded
manipulation is a geographical
restriction, not a quantity limit.
The rest included
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103

Lynn/Bogert

1996

The effect of scarcity on anticipated price
appreciation
Individual Differences in the Pursuit of SelfUniqueness Through Consumption

104

Lynn/Harris

1997

105

Ma et al

2014

106

Martin

2002

107

Menon et al

1999

108

Min

2004

109

Min et al

2005

110

Min/Sam

2002

111

Mittone et al

2005

112

Mittone/Savadori

2009

113

Miyazaki et al

2009

114

Morse

2008

Consumer
Adoption
of
New
Products:
Independent
Versus
Interdependent
SelfPerspectives
Consumer Responses to Discontinuance of
Favorite Products: An Exploratory Study
When a company does not respond to negative
publicity: cognitive elaboration vs. negative affect
perspective
Consumer Response to Product Unavailability
Reactance and Choice: The Role of the Timing of
Information
Consumer Response to Known Versus Unknown
Phantom Alternatives
Does scarcity matter in children's behavior? A
developmental perspective of the basic scarcity
bias
The scarcity bias
Price, Scarcity, and Consumer Willingness to
Purchase Pirated Media Products
Perceptions of ticket pricing in Major League
Baseball: A case study of the Colorado Rockies

coded,
but
excluded
excluded

included

excluded
statistics

due

to

missing

correlational
study
that
measures desirability of scarce
products,
not
perceived
scarcity
study 1, 2, 3 excluded because
no time or quantity limit, study
4 included

excluded

no time or quantity limit

excluded

no time or quantity limit

excluded

excluded, because if one
product
is
out-of-stock,
consumer is asked which other
product he would choose, not
scarcity

excluded

extended abstract only

excluded

extended abstract only

included

included
excluded
excluded

study2 excluded because only
scarcity
condition
was
implemented,
no
control
condition. The rest included.
about
out-of-stocks,
not
scarcity
about pricing, not scarcity
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115

Murray, T. L.

1980

116

Nelson/Morrison

2005

117

Nichols

2012

Developing the ability to relate scarcity and
communication value: How children come to use
products as linguistic units.
The symptoms of resource scarcity judgments of
food and finances influence preferences for
potential partners
The development, validation, and implications of a
measure of consumer competitive arousal (CCAr)

included
excluded

manipulates perception of
resource scarcity + commodity
not a product

included
excluded

time limit is on the time given
to make a choice, not on the
opportunity to obtain the
product

118

Nowlis

1995

The Effect of Time Pressure on the Choice
Between Brands That Differ in Quality, Price, and
Product Features

119

Okamoto, K.

1983

Effects of excessive similarity feedback or
subsequent mood, pursuit of difference, and
preference for novelty or scarcity.

included

commodity 1 not a product,
commodity 2 included

120

Park et al

2013

Psychological antecedents and risk on attitudes
toward e-customization

excluded

manipulates
uniqueness,
quantity limit

121

Parker

2011

When shelf-based scarcity impacts consumer
preferences

included

122

Parker/Lehmann

2011

When shelf-based scarcity impacts consumer
preferences

excluded

123

Parker/Lehmann

2011b

Moderating shelf-based scarcity

excluded

124

Pettibone

2002

Phantom decoys in judgment and choice

excluded

125

Pons

2004

Is too few really better than too many

excluded

126

Pratkanis/Farquhar

1992

127

Ramanathan/Dhar

2010

A brief history of research on phantom
alternatives: evidence for seven empirical
generalizations about phantoms
The effect of sales promotions on the size and
composition of the shopping basket: regulatory
compatibility
from
framing
and
temporal
restrictions

need
no
time

for
or

all studies included in more
detail
in
Parker(2011)`s
dissertation
extended abstract only
extended abstract only
does not manipulate scarcity
(manipulates exclusiveness)

excluded

review article

included

study1 excluded since no
scarcity manipulation, study2 &
3 included.
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The role of physical distribution services as
determinants of product returns in Internet
retailing
Diminished product inventory: the effects of visible
quantity on choice in retail settings

128

Rao et al

2014

129

Robinson

2011

130

Roux

2012

On
the
psychological
and
consequences of resource scarcity

131

Scarpi/Pizzi

2013

The Impact of Phantom Decoys on Choices and
Perceptions

excluded

132

Sehnert et al

2014

Scarcity, engagement, and value

excluded

133

Seta/Seta

1992

134

Sevilla/Redden

2014

135

Sharma/Alter

2012

136

Shaw/Olson

2013

137

Shen

2011

138

Shen

2011

139

Shen

2013

140

Shin/Ariely

2004

behavioral

Personal Equity-Comparison Theory: An Analysis
of Value and the Generation of Compensatory
and Noncompensatory Expectancies
Limited Availability Reduces the Rate of Satiation
Financial Deprivation Prompts Consumers to
Seek Scarce Goods
All inequality is not equal: children correct
inequalities using resource value
Information Congruity in Scarcity Appeals: A
Structural Equation Modeling Study of TimeLimited Promotions
Communicating Market Scarcity: The Role of
Information
Congruity
in
Shaping
the
Persuasiveness of Time Restriction
Information congruity in scarcity appeal: A
structural equation modeling study of time-limited
promotions
Keeping Doors Open: The Effect of Unavailability
on Incentives to Keep Options Viable

excluded

dependent variable is product
returns

included
excluded

excluded

manipulated scarcity prime
and scarcity mindset, not a
time or quantity limit
manipulates phantoms, not
time or quantity limits
no time or quantity limit, object
chosen will be replaced/not
replaced
review article

included
excluded

Scarcity is the dependent
variable, not the independent
variable

excluded

no time or quantity limit

excluded

same as Shen (2011) journal
article

coded,
but
excluded

missing statistics

included
excluded

commodity not a product
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141

Simonson/Nowlis

2000

The Role of Explanations and Need for
Uniqueness in Consumer Decision Making:
Unconventional Choices Based on Reasons

excluded

no time or quantity limit

142

Simonson

1992

The Influence of Anticipating Regret
Responsibility on Purchase Decisions

excluded

manipulation of unavailable
alternative, not time or quantity
limit

143

Sinha et al.

1999

Consumer evaluations of price and promotional
restrictions: A public policy perspective

coded,
but
excluded

missing statistics

144

Snyder

1992

excluded

review article

145

Song/Lee

2013

excluded

about
uniqueness,
time/quantity limits

146

Soni

2013

147

Spears

2001

and

Product scarcity by need for uniqueness
interaction: A consumer catch-22 carousel?
Balancing “We” and “I”: Self-construal and an
alternative approach to seeking uniqueness
Impact of quantity scarcity and time scarcity
appeals on consumers’ response: role of need for
uniqueness and deal proneness
Time pressure and information sales promotion
strategy: conceptual framework and content
analysis

not

included
excluded

148

Steinhardt

2013

The process by which product availability triggers
purchase

excluded

149

Stock/Balachander

2005

The making of a “hot product”: a signaling
explanation of marketers’ scarcity strategy

excluded

150

Suri/Monroe

2003

The effects of time constraints on consumers
judgments of prices and products

excluded

151

Suri et al.

2007

The effects of perceived scarcity on consumers'
processing of price information

included

content analysis
one half were told that it would
be launched in their country in
a year from now, and the other
half were told that T-shirt is
currently available in their own
country but in limited edition
and only in selected stores.
Not a scarcity manipulation.
no statistical information to
calculate the effect size
excluded because time limit is
on the time given to evaluate
the offer/product, not the
opportunity to obtain it
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152

Sussman/Alter

2012

153

Strebel et al.

2004

154

Swain et al.

2006

155

Swait/Erdem

2002

156

Swami/Khairnar

2003

157

Szybillo

1975

158

Szybillo

1973

159

Tan/Chua

2004

160

Teng/Huang

2007

161

Tereyagoglu/Veereraghavan

2012

162

Tian/McKenzie

2001

163

Tzou/Lou

2009

164

Van Herpen et al.

2005

The exception is the rule: underestimating and
overspending on exceptional expenses
Consumer search in high technology markets:
exploring the use of traditional information
channels
How time restrictions work: the roles of urgency,
anticipated regret, and deal evaluations
The Effects of Temporal Consistency, Sales
Promotions and Availability on Consumer Choice
Behavior
Diffusion of Products with Limited Supply and
Known Expiration Date
A Situational Influence on the Relationship of a
Consumer
Attribute
to
New-Product
Attractiveness
The effects of price and scarcity on the valuation
of fashions by fashion opinion leaders and nonopinion leaders.
“While stocks last!” Impact of framing
consumers’ perception of sales promotions

on

Designing Time-Limited Cyber Promotions:
Effects of Time Limit and Involvement
Selling to Conspicuous Consumers: Pricing,
Production, and Sourcing Decisions
The Long-Term Predictive Validity of the
Consumers’ Need for Uniqueness Scale
Exploring the emotional, aesthetic, and ergonomic
facets of innovative product on fashion technology
acceptance model
How Product Scarcity Impacts on Choice: Snob
and Bandwagon Effects

excluded

manipulates
ordinary/exceptional expenses,
not time or quantity limits

excluded

no time or quantity limit

excluded

extended abstract only

excluded

consistency of availability is
not a time or quantity limit

excluded

no time or quantity limit

included
included
coded,
but
excluded

missing statistics

included
excluded
excluded

no statistical information to
calculate the effect size
no statistical information to
calculate the effect size

excluded

no time or quantity limit

excluded

extended abstract only
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165

Van Herpen et al.

2007

166

Van Herpen et al.

2009

167

Van Herpen et al.

2014

168

Verhallen/Robben

1995

169

Verhallen/Robben

1994

170

Vermeir/Kenhove

2005

171

Wann et al.

2004

172

Ward

?

173

Willems et al.

2012

174

Worchel

1992

175

Worchel et al.

1975

176

Wright

1992

177

Wright et al.

2012

When Less Sells More and When it Does Not:
The Impact of Product Scarcity on Preference and
Choice
When demand accelerates demand: Trailing the
bandwagon
When less sells more or less: The scarcity
principle in wine choice
Unavailability and the evaluation of goods
Scarcity and preference: an experiment on
unavailability and product evaluation
The Influence of Need for Closure and Perceived
Time Pressure on Search Effort for Price and
Promotional Information in a Grocery Shopping
Context
Likelihood of Attending a Sporting Event as a
Function of Ticket Scarcity and Team
identification
Developing a Deeper Understanding of Scarcity:
Contextual and Individual Influences on Demand
Scarcity
From Armani to Zara: Impression formation based
on fashion store patronage
Beyond a commodity theory analysis of
censorship: when abundance and personalism
enhance scarcity effects
Effects of supply and demand on ratings of object
value
Desire for Outcomes That are More and Less
Difficult to Attain: Analysis in Terms of
Energization Theory
Effects of Set Size, Scarcity, Packaging, and
Taste on the Marketing Placebo Effect

included

Study1
included,
Study2
excluded,
because
it
is
identical to Van Herpen et al.
(2009)

included
included
excluded

review article

excluded

conjoint analysis

excluded

manipulated time pressure for
doing grocery shopping, not
the limited opportunity to
obtain the product

included
excluded

extended abstract only

excluded

no time or quantity limit

excluded

manipulated censorship, not
time or quantity limits

coded,
but
excluded

missing statistics

excluded

no time or quantity limit

excluded

extended abstract only
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178

Wu et al.

2011

179

Wu/Hsing

2006

180

Wu/Wu

?

181

Yeo/Park

2009

182

Yoon/Vargas

2011

183

Zhan/He

2012

184

Zhao/Tsai

2011

185

Zheng

2011

186

Zinkhan et al

1999

The effects of product scarcity and consumers'
need for uniqueness on purchase intention
Less is More: How Scarcity Influences
Consumers` Value Perceptions and Purchase
Intents Through Mediating Variables
The effects of product scarcity and consumer`s
need for uniqueness on purchase intention
Effects of a Scarcity Message on Product
Judgments: Role of Cognitive Load and Mediating
Processes
‘‘No More’’ leads to ‘‘Want More,’’ but ‘‘No Less’’
leads to ‘‘Want Less’’: Consumers' counterfactual
thinking when faced with quantity restriction
discounts
Understanding luxury consumption in China:
Consumer perceptions of best-known brands
The Effects of Duration Knowledge on Forecasted
versus Actual Affective Experiences
Optimal advertising and pricing strategies for
luxury fashion brands with social influences
Motivations Underlying the Creation of Personal
Web Pages: An Exploratory Study

included
included
excluded

same as Wu et al (2011)

excluded

extended abstract only

excluded

promotional restriction, not
limited opportunity scarcity

excluded
excluded

about need for uniqueness, not
time or quantity limits
manipulated duration, not time
limit

excluded

no time or quantity limit

excluded

no time or quantity limit

201

Appendix C. Coding Scheme

Variable Name
S000_pubno
S001_studyno
S002_authors
S003_year
S004_title
S005_pubtype

Label
number of the publication
number of the study
authors of the study
year of publication
title of the publication
type of publication

Categories (i.a.)

journal article
doctoral dissertation
conference paper
working paper
book chapter

S005a_pubtype_jour
S005b_pubtype_other
S006_pubstart
S007_studystart

name of the journal
publication type (other)
publication start page
study start page

S008_lynn

has the publication been included in Lynn`s (1991) metaanalysis?

yes

was the product subjected to scarcity tangible (capable of being
touched)?

tangible

S006a_tangible

no
intangible
mixed/varied
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S006b_possess

were subjects assigned or given the product in the experiment?

yes
no
dependent
manipulated

S404_parti

other than the product subject to scarcity, were participants
given anything else?

money
course credit
not mentioned
free product other than scarce product
sweepstake
discount

S404_parti_exp

S101c_geo

explanation of what participants have been given for taking part
in the study
brief description of the study sample
country in which the study was conducted
uncertainty avoidance score of the country in which the study
was conducted
individualism score of the country in which the study was
conducted
classification of the geographical location of the country

S102_participants

kind of participants

S100_sample_desc
S101_country
S101a_UA
S101b_IND

North American
European
other
mixed
student only sample
other

S103_samplesize

sample size

S104_age_mean
S105_age_var

age of participants, mean
age of participants, variance
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S106_sex

gender of participants

only male
mixed, > 50% male
mixed, 50% female & 50% male
mixed, > 50% female
only female
mixed, but not specified
varied

S200_product_name
S201_product_type

name of product subject to scarcity
type of product version 1 (incl. product with sales promotion)

physical product (see S202)
service
mixed/varied

S202a_physicalproduct_type

type of physical product (incl. product with sales promotion)

pharmaceutical
durable
FMCG food (See S203)
FMCG nonfood (See S203)
FMCG mixed
mixed/varied

S203_producttype
S204a_FMCG_type

type of product version 2 (incl. product with sales promotion)
type of FMCG (impulse buying)

high impulse
low impulse
mixed/varied

S204b_FMCG_type

type of FMCG (ability to stockpile)

high stockpiling
low stockpiling
mixed/varied

S204c_FMCG_type

type of FMCG (perishability)

high perishability
low perishability
mixed/varied
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S204d_FMCG_type

type of FMCG (ingestibility)

ingestible
non-ingestible
mixed/varied

S205_product_inv

type of physical product (involvement)

high involvement
low involvement
mixed/varied

S206_product_FT

type of physical product (hedonic versus utilitarian)

hedonic
utilitarian
mixed/varied

S207_product_FCB

type of physical product (Foot-Cone-Belding Grid)

high involvement feeling
low involvement feeling
high involvement thinking
low involvement thinking
mixed/varied

S207a_explain
S208_conspi

explanation of the reason for classification in the FCB Grid
type of physical product (conspicuousness)

conspicuous
inconspicuous
mixed/varied

S208a_explain
S210_brfamil_desc
S210a_private_label
S210b_product_brand
S210c_retailer_brand
S211_cues

reason for classification as (in)conspicuous
brief description of brand familiarity
private label brand familiarity
product brand familiarity
retailer brand familiarity
number of cues (incl. scarcity cue)

single cue
multicue
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S212_situation

Was the situation in the study real or hypothetical?

real
hypothetical

S213_visual_aid_explain
S213_visual_product

explain if and how visual aid was provided to participants in the
study (i.e. how was scarcity/the product presented?)
how was the product subjected to scarcity in the study shown to
participants?

picture of product shown
neither picture nor product shown
real product shown
doesn't apply

S213_visual_scarcity

how was the scarcity in the study shown to participants?

picture of scarcity shown
scarcity not shown
real scarcity shown
doesn't apply

S214_price_desc
S215_price_type

description of price presentation
Were subjects informed about the price of the scarce product?

neither exact price, nor rel price given
exact price given, relative price not given
exact prices with comparison given
relative price given, exact price not given
exact price not given, discount given
exact price & discount given, no rel price
doesn't apply
price cue mentioned
mixed/varied

206

S216a_relprice

Were subjects informed about the relative price of the scarce
product to another product?

equal price
scarce more expensive
abundant more expensive
mixed/varied
not mentioned/compared

S216b_others

(How) Were other alternatives to the scarce product presented?

others (not presented)
others (presented)
others (mentioned, but not presented)
no others (not mentioned)

S216b_others_exp

Explain how other alternatives to the scarce product were
presented

S216_promo_combi

Combination with promotional element

yes
no
mixed/varied

S216_promo_rel

How did the promotion of the scarce/abundant alternative relate
to the focal product?

both on same promotion
only scarce on promotion
only abundant on promotion
scarce > abundant promotion
abundant > scarce promotion

S216a_promo_desc
S200series_annotations
S300_survey_design

description of promotional element attached to product
annotations about product characteristics
survey design

field experiment
lab/classroom experiment
other (see S300a)
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S300a_survey_design_other
S301_factorial_design

survey design other
type of factorial design

between subjects
within subjects
mixed

S302_factors_number
S400_F1_name
S401_F1_levels
S402_F1_assignment

number of factors
Factor 1 - name of factor
Factor 1 - number of experimental groups
Factor 1 - assignment of participants to conditions

randomisation
matching / blocking
categorization post-hoc
within factor

S403_F1_description_control
S404_F1_control_spec

Factor 1 - brief description of control
Factor 1 - message specifity of control condition, has an exact
time frame/quantity number been provided?

specific
nonspecific
mixed/varied
no availability information

S405_F1_description_treatment
S406_F1_tactic

Factor 1 - brief description of treatment
Factor 1 - type of scarcity tactic

limited number
deadline
mixed/varied

S407_F1_treatment_spec

Factor 1 - message specificity of treatment condition, has an
exact time frame/quantity number been provided?

specific
nonspecific
mixed/varied
no unavailability information
not specified
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Factor 1 - message specificity of treatment condition, has an
exact time frame/quantity number been provided?
S407a_F1_time_spec

specific
nonspecific
mixed/varied
no time scarcity
not specified

S407b_F1_quant_spec

Factor 1 - message specificity of treatment condition, has an
exact time frame/quantity number been provided?

specific
nonspecific
mixed/varied
no quantity scarcity
not specified

S407c_F1_ratio
F408_F1_socialproof

Factor 1 - ratio: abundant product quantity/scarce product
quantity
Factor 1 - presence of social proof (excluding demand scarcity)

social proof mentioned
social proof not mentioned
mixed/varied

S408a_F1_socialpf_exp
S409_F1_appeal

Factor 1 - social proof explanation
Factor 1 - presence of scarcity appeal

present scarcity appeal (See S410)
absent scarcity appeal
mixed/varied
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S410_F1_appeal_source

Factor 1 - source of scarcity appeal

advertisement
salesperson
point-of-sale
not specified
experimenter
doesn't apply
wom
product package

S411_F1_scarcityreason

Factor 1 - cause of scarcity

market force: demand caused
market force: supply caused
market force: mixed/varied
accidental
market force: not specified
mixed/varied

S411a_F1_scarcityreason_explain
S412_F1_MC

Factor 1 - cause of scarcity mentioned explanation
Factor 1 - manipulation check

yes, significant p < .05
yes, but not significant p > .05
yes, but no information provided
no MC performed
measured, median-split
pretest

S412a_F1_MC_description
S413_F1_reliability_test

Factor 1 - manipulation check, description
Factor 1 - reliability test

yes, coefficient provided (See S413a)
yes, but no coefficient provided
single item measure
not performed

S413a_F1_reliability_coefficient

Factor 1 - reliability coefficient
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S500_F2_name
S501_F2_conditions
S502_F2_description
S503_F2_assignment

Factor 2 - name
Factor 2 - conditions
Factor 2 - description of common/remaining elements
Factor 2 - assignment of participants to conditions

randomisation
matching / blocking
categorization post-hoc
within factor

S504_F2_MC

Factor 2 - manipulation check

yes, significant p < .05
yes, but not significant p > .05
yes, but no information provided
no MC performed
measured, median-split
pretest

S504a_F2_MC_description
S505_F2_reliability_test

Factor 2 - manipulation check, description
Factor 2 - reliability test

yes, coefficient provided (S505a)
yes, but no coefficient provided
single item measure
not performed

S505a_F2_reliability_coefficient
S600_F3_name
S601_F3_conditions
S602_F3_description
S603_F3_assignment

Factor 2 - reliability coefficient
Factor 3 - name
Factor 3 - conditions
Factor 3 - description of common/remaining elements
Factor 3 - assignment of participants to conditions

randomisation
matching / blocking
categorization post-hoc
within factor
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S604_F3_MC

Factor 3 - manipulation check

yes, significant p < .05
yes, but not significant p > .05
yes, but no information provided
no MC performed
measured, median-split
pretest

S604a_F3_MC_description
S605_F3_reliability_test

Factor 3 - manipulation check, description
Factor 3 - reliability test

yes, coefficient provided (S605a)
yes, but no coefficient provided
single item measure
not performed

S605a_F3_reliability_coefficient
S700_factor_others
S800_annotations
ES001_stats_page
ES101_DV_description

Factor 3 - reliability coefficient
additional factors
annotations
stats information in article, page number
dependent variable description
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aES101a_DV_category

dependent variable, category

manipulation check
value perception
perceived quality
perceived popularity
purchase behavior
product attitude
purchase intention
exclusiveness
perceived sacrifice
consumer competitive arousal
deal attitude
deal intention
quantity consumed
elaborated thoughts
willingness to pay
valence of thoughts
buying impulse
urgency to buy
other

ES101a_DV_reversed

was the scale measuring the dependent variable reversed?

scale reversed
scale not reversed

ES101b_DV_multiple_category
ES102_DV_operationalisation
ES102a_DV_operationalisation_rest
ES103_DV_items
ES104_DV_scale

dependent variable, number of multiple effect sizes per study
and category
dependent variable, description of operationalization
dependent variable, number of items
dependent variable, scale points
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ES105_DV_reliability_test

dependent variable, reliability test

performed, coefficient provided (ES105a)
not performed
single item measure
performed, exact coefficient not provided

ES105a_DV_reliability_coefficient
ES105b_DV_reliability_description

dependent variable, reliability coefficient
dependent variable, kind of reliability coefficient, description

ES105c_IV_predictor_reliability
ES105d_IV_predictor_desc
ES106_comparison

Predictor reliability
Predictor description
type of comparison

posttest only
pretest-posttest
follow-up

ES201_ES_kind

effect size, global or multiple

global ES
ES related to single factor combination

ES201a_ES_relation_to_factor
ES202a_database_1

effect size, related to single factor combination, description
effect size, database, primary

mean and standard deviation
t-Test or F-test
Chi-Square (df=1)
frequencies/proportions
correlation
other

ES202a_database_1_other
ES203a_sample_comparison
ES203b_sample_treat
ES203c_sample_annotations
ES210a_meandifference
ES210_mean_total
ES211_mean_comparison

effect size, sample size, control condition (abundance)
effect size, sample size, treatment condition (scarcity)
effect size, sample size, annotations
effect size, mean, difference
effect size, mean, total
effect size, mean, control condition
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ES212_mean_treat
ES213_std_total
ES214_std_control
ES215_std_treat
ES220_count_comparison
ES221_count_treatment
ES222_proportion_comparison
ES223_proportion_treatment
ES203_F_value
ES231_F_significance
ES232_F_significance_precision

effect size, mean, treatment condition
effect size, standard deviation, total
effect size, standard deviation, control condition
effect size, standard deviation, treatment condition
effect size, frequency, control condition
effect size, frequency, treatment condition
effect size, proportion, control condition
effect size, proportion, treatment condition
effec size, F-value
effect size, F-value, significance level
effect size, F-value, precision of significance level

exact
threshold

ES233_F_direction
ES234_F_df_denominator
ES239_F_sample_size
ES238_explained_variance
ES237_SS_total
ES235_MS
ES236_SS_factor_1
ES237a_SS_factor_2
ES237b_SS_interaction
ES237c_SS_error
ES237d_df_factor_2
ES237e_df_interaction

ES237f_df_error
ES240_t_value
ES241_t_significance

effect size, F-value, direction
effect size, F-value, degrees of freedom, denominator
effect size, F-value, sample size
effect size, explained variance (omega)
effect size, sum of squres total
effect size, mean of squares for main factor
effect size, sum of squares for main factor
effect size, sum of squares for second factor
effect size, sum of squares for interaction btw. main and second
factor
effect size, sum of squares error (two-factorial design)
effect size, degrees of freedom for second factor
effect size, degrees of freedom for interaction btw. main and
second factor
effect size, degrees of freedom for error (two-factorial design)
effect size, t-value
effect size, t-value, significance level
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ES242_t_significance_precision

effect size, t-value, precision of significance level

exact
threshold

ES243_t_direction
ES244_t_df
ES245_t_ordinate_u
ES246_t_sample_size
ES250_chi_value
ES251_chi_significance
ES252_chi_significance_precision

effect size, t-value, direction
effect size, t-value, degrees of freedom
effect size, t-value, u (ordinate of normal distribution for n)
effect size, t-value, sample size
effect size, chi square-value
effect size, chi square-value, significance level
effect size, chi square-value, precision of significance level

exact
threshold

ES253_chi_df
ES254_chi_sample_size
ES255_chi_direction
ES260_corr_value
ES261_corr_significance
ES262_corr_significance_precision

effect size, chi square-value, degrees of freedom
effect size, chi square-value, sample size
effect size, chi square-value, direction
effect size, correlation
effect size, correlation, significance level
effect size, correlation, precision of significance level

exact
threshold

ES263_corr_type

effect size, type of correlation

pearson product-moment
biserial
phi coefficient
Spearman

ES264_corr_sample_size
ES265_corr_direction
ES300_N
ES400_annotations
ES400_complete

S_within

effect size, correlation, sample size
effect size, correlation, direction
effect size, sample size
annotations, information about author contact
is the final statistical information complete to calculate effect
size?
standard deviation

complete
incomplete
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ES_RAW_d
a
ES_RAW
RELI
VAR
ID
ES_r
Fz
VAR_corrected
invweight
SE
eggDV
eggIV

effect size in d
a value
raw effect size in r
weight for measurement error
raw variance
ID number of the effect size
weighted effect size r
Fisher`s z-transformed correlation coefficient
weighted variance
inverse variance weight
standard error corresponding to Fisher´s z
normalized effect estimate
precision
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Appendix D. SPSS Syntax for Effect Size Calculation
***ASSIGN ID VARIABLE
LOOP ID=1 TO 1000.
END CASE.
END LOOP.
EXECUTE.
***COMPUTE SS FROM MS FOR TWO-WAY ANOVA.
DO IF NOT(MISSING(ES235_MS)).
COMPUTE ES237c_SS_error=ES235_MS*ES237f_df_error.
END IF.
EXECUTE.
***COMPUTE RAW EFFECT SIZE d FOR TWO-WAY ANOVA.
DO IF NOT(MISSING(ES237a_SS_factor_2)).
COMPUTE
S_within=SQRT((ES237a_SS_factor_2+ES237b_SS_interaction+ES237c_SS_error)
/(ES237d_df_factor_2+ES237e_df_interaction+ES237f_df_error)).
END IF.
EXECUTE.
DO IF NOT(MISSING(ES237a_SS_factor_2)).
COMPUTE ES_RAW_d=(ES212_mean_treat-ES211_mean_comparison)/S_within.
END IF.
EXECUTE.
***COMPUTE RAW EFFECT SIZE ODDS RATIO FOR PROPORTIONS.
DO IF NOT(MISSING(ES223_proportion_treatment)).
COMPUTE ES_RAW_OR=ES223_proportion_treatment*(1ES222_proportion_comparison)/(1ES223_proportion_treatment)*ES222_proportion_comparison.
END IF.
EXECUTE.
***CONVERT EFFECT SIZE ODDS RATIO INTO EFFECT SIZE d.
DO IF NOT(MISSING(ES_RAW_OR)).
COMPUTE ES_RAW_d=ES_RAW_OR*(0.551329361).
END IF.
EXECUTE.
***CONVERT RAW EFFECT SIZE d to EFFECT SIZE r.
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DO IF NOT(MISSING(ES_RAW_d)).
COMPUTE
a=(ES203b_sample_treat+ES203a_sample_comparison)*(ES203b_sample_treat+ES
203a_sample_comparison)/(ES203b_sample_treat*ES203a_sample_comparison).
COMPUTE ES_RAW=ES_RAW_d/SQRT(ES_RAW_d*ES_RAW_d+a).
END IF.
EXECUTE.
***COMPUTE RAW EFFECT SIZE FOR CHI-SQUARE TEST.
DO IF NOT(MISSING(ES250_chi_value)).
COMPUTE ES_RAW=
ES255_chi_direction*SQRT(ES250_chi_value*ES250_chi_value/ES254_chi_sampl
e_size).
END IF.
EXECUTE.
***COMPUTE RAW EFFECT SIZE d FOR MEANS AND SD.
DO IF NOT(MISSING(ES212_mean_treat)).
COMPUTE S_within=SQRT(((ES203b_sample_treat1)*ES215_std_treat*ES215_std_treat+(ES203a_sample_comparison1)*ES214_std_control*ES214_std_control)/(ES203b_sample_treat+ES203a_sample
_comparison-2)).
END IF.
EXECUTE.
DO IF NOT(MISSING(ES212_mean_treat)).
COMPUTE ES_RAW_d=(ES212_mean_treat-ES211_mean_comparison)/S_within.
END IF.
EXECUTE.
***CONVERT RAW EFFECT SIZE d to EFFECT SIZE r.
DO IF NOT(MISSING(ES_RAW_d)).
COMPUTE
a=(ES203b_sample_treat+ES203a_sample_comparison)*(ES203b_sample_treat+ES
203a_sample_comparison)/(ES203b_sample_treat*ES203a_sample_comparison).
COMPUTE ES_RAW=ES_RAW_d/SQRT(ES_RAW_d*ES_RAW_d+a).
END IF.
EXECUTE.
***COMPUTE RAW EFFECT SIZE FOR T-TEST.
DO IF NOT(MISSING(ES240_t_value)).
COMPUTE ES_RAW=
ES243_t_direction*(ES240_t_value/SQRT(ES240_t_value*ES240_t_value+ES244_
t_df)).
END IF.
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EXECUTE.
***CORRECT THE SIGN OF RAW EFFECT SIZE FOR NEGATIVE T-VALUES.
IF (ES240_t_value<0) ES240_t_value=ES240_t_value*-1.
EXECUTE.
***COMPUTE RAW EFFECT SIZE FOR F-TEST.
DO IF NOT(MISSING(ES203_F_value)).
COMPUTE ES_RAW=
ES233_F_direction*SQRT(ES203_F_value)/SQRT(ES203_F_value+ES234_F_df_d
enominator).
END IF.
EXECUTE.
***COMPUTE RAW EFFECT SIZE FOR CORRELATION.
DO IF NOT(MISSING(ES260_corr_value)).
COMPUTE ES_RAW=ES260_corr_value*ES265_corr_direction.
END IF.
EXECUTE.
***REPLACE MISSING RELIABILITY COEFFICIENTS AND SINGLE ITEM
SCALE RELIABILITIES WITH THE MEAN RELIABILITY.
MEANS ES105a_DV_reliability_coefficient BY ID.
EXECUTE.
DO IF MISSING(ES105a_DV_reliability_coefficient).
COMPUTE ES105a_DV_reliability_coefficient= ...
END IF.
EXECUTE.
***COMPUTE RELIABILITY WEIGHTED EFFECT SIZE.
COMPUTE
RELI=1/SQRT(ES105a_DV_reliability_coefficient*ES105c_IV_predictor_reliabilit
y).
EXECUTE.
COMPUTE ES_r=ES_RAW*RELI.
EXECUTE.
***CONVERT TO FISHERSZ
COMPUTE Fz = 0.5*ln(abs((1+ES_r)/(1-ES_r))).
EXECUTE.
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***COMPUTE VARIANCE FOR FISHERSZ
COMPUTE VAR = 1/(ES300_N-3).
EXECUTE.
***COMPUTE VARIANCE WEIGHT.
COMPUTE VAR_corrected=VAR*RELI*RELI.
EXECUTE.
***CALCULATE WEIGHTS FOR METAREGRESSION
COMPUTE invweight=1/VAR_corrected.
EXECUTE.
***COMPUTE STANDARD ERROR FOR FISHERSZ
COMPUTE SE = SQRT(VAR_corrected).
EXECUTE.
***COMPUTE DEPENDENT VARIABLE FOR EGGERS REGRESSION
COMPUTE eggDV=Fz/SE.
EXECUTE.
***COMPUTE INDEPENDENT VARIABLE FOR EGGERS REGRESSION
(PRECISION)
COMPUTE eggIV=1/SE.
EXECUTE.
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Appendix E. R Code for Effect Size Integration, Forest Plots, and Funnel
Plots
VN <- read.csv("/Users/ruziyeoruc/Desktop/dissertation/analysis/variable
name/VN.csv", header=TRUE, sep=",", as.is=TRUE)
View(VN)
labs <- VN$title
yi <-VN$Fz
sei <-VN$SE
res <-rma(yi=yi, sei=sei, method="DL", measure="ZCOR")
summary(res)
funnel(res)
forest(res, refline= "enter mean ES", xlab="Fisher`s z-transformed correlation
coefficient (95%CI)", slab=labs, mlab="RE Model")
taf <- trimfill(res)
funnel(taf)
summary(taf)
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