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Image concerns and the provision of quality

Jana Friedrichsen®

February 26, 2014

Consumption patterns can be indicative of how a consumer wants to be
perceived by others. In this paper, I study markets where consumers are
heterogeneous with respect to both their concerns for the quality of goods and
the image associated with buying them. Consumers with a taste for quality
lend a positive image to the product of their choice and thereby increase
the product’s value to others. A monopolist restricts the product portfolio
and charges price premia to allocate image along with quality. Heterogeneity
in image concerns thereby provides a rationale for pooling consumers with
differing quality preferences. Although image is correlated with a product’s
quality in equilibrium, an increase in the value of image may decrease quality
provision. In a competitive market, premium prices are unsustainable so that
image-concerned consumers buy excessive quality instead. By restricting
the product space, monopoly allows for more efficient allocation of image
and may therefore yield higher welfare than competition. Policy options to
remedy the efficiency losses are discussed.

Keywords: image motivation, conspicuous consumption, two-dimensional
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“People buy things not only for what they can do, but also for what they mean.’
-Levy (1959)-

1. Introduction

Goods are valuable not only through their intrinsic characteristics but consumption
also has a symbolic value (e.g. Campbell, 1995). As consumers express their preference
for a certain type of production through their consumption decisions (The Economist,
2006; Ariely and Norton, 2009) the purchasing choice becomes a signal of a consumer’s
type. Consequently, each product is associated with an image which reflects the type of
consumer who buys it. It is well-documented that consumers are willing to pay for this
image (see e.g. Chao and Schor 1998; Charles et al. 2009; Heffetz 2011). Prominently,
Toyota’s hybrid car Prius sells well because consumers feel it “makes a statement about
[them]” (Maynard, 2007). Regarding the Prius, Sexton and Sexton (2011)’s empirical
analysis indicates that “consumers are willing to pay up to several thousand dollars to
signal their environmental bona fides through their car choices.” In this paper, I study
the impact of such image concerns in markets. Specifically, I analyze quality provision
and prices when individuals differ both in their valuations of quality and their desire for
social image.! I first solve for the optimal product line offered by a monopolist and then
a perfectly competitive setting. This allows me to disentangle the effects of strategic
consumer behavior from the effects due to the strategic behavior of a (monopolistic)
producer.

Anecdotal evidence suggests that, indeed, firms strategically tailor their products to
consumers’ desire to be identified with certain characteristics. Advertisements play with
product images. Examples include the German “Bionade”, which was advertised as “the
official beverage of a better world” (see e.g. Ullrich, 2007), and the soft drinks “ChariTea”
and “LemonAid”.? The latter two appeal to non-consumption values through a clever
word play that links the name of the drink with charitable acts. Alternatively, the
reader may think of expensive watches or cars (see Seabright, ated, for examples) or the

wine market (Bruwer et al., 2002). While conspicuous consumption is a well-researched

T employ the term image motivation or image concern for consumers’ interest in an observer’s inference
about their type (for similar use see e.g. Ariely et al., 2009). Signaling motivation, status concern,
or conspicuous consumption refer to the same phenomenon but sometimes restrict attention to the
signaling of wealth. Cabral (2005) suggests to use “reputation” for situations “when agents believe
a particular agent to be something.” The term “image” is more common in the relevant literature
and thus used here.

2These two drinks are advertised with “Drinking helps!”. See e.g. http://www.lemon-aid.de/.
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behavior (see e.g. in economics, Veblen, 1915; Ireland, 1994; Bagwell and Bernheim,
1996; Glazer and Konrad, 1996; Corneo and Jeanne, 1997, in sociology Campbell, 1995;
Miller, 2009, psychology Griskevicius et al., 2010, and popular media The Economist,
2010; Beckert, 2010), little work formally investigates how the supply side reacts to
consumers’ signaling desires (but see Rayo 2013; Vikander 2011).

To the best of my knowledge, the strategic implications of heterogeneous image con-
cerns on quality provision have not yet been studied without restrictions on the cor-
relation of quality preferences with intrinsic motivation. Rayo (2013) analyzes how a
monopolist allocates image if consumers differ in their image and quality concerns and
both are proportional to each other. Interestingly, this proportionality assumption pre-
vents any pooling that would not already occur in a simple model of quality provision
without image concerns (e.g. Mussa and Rosen, 1978). This paper illustrates a different
reason for pooling, namely that marginal utilities in both dimensions are not aligned.
In addition, it proposes a new model for competition and shows that image concerns re-
main relevant if producers are price-takers and market outcomes are driven by consumer
preferences alone.

To analyze these issues, I set up a simple model where consumers may derive utility
from quality as well as from the image associated with a product. The image of a product
emerges endogenously from the consumption decisions of individual consumers. Image
is the conditional expectation of a consumer’s type after purchases have been observed.
Consumption is conspicuous in that it provides evidence of the personal characteristic
“taste for quality”.?> The notion of quality is a general one here. For instance, quality
can also refer to the extent to which production is environmentally friendly.

The first part of the paper concentrates on a monopolistic market. This captures an
essential aspect of status goods, namely their inimitability. I extend a standard monop-
olistic model of quality provision (Mussa and Rosen, 1978) to allow for heterogeneity on
the consumer side in both preferences for quality and in image motivation. This model
allows me to study how the producer strategically adjusts product variety and prices in
response to consumers’ image concerns. Since in the long run, substitutes may evolve
which also confer image, the analysis is complemented with a fully competitive setting.

The analysis reveals that monopolists react to heterogeneity of image concerns by
distorting quality provision and not only prices. While a high-quality product with a

quality level that is first best in the absence of image concerns is always available, the

3Conspicuous consumption according to Veblen (1915, p. 47) is the “specialized consumption of goods
as an evidence of pecuniary strength”. Here, the “taste for quality” can be driven by wealth or
expertise and thereby signaling this trait is equally valuable as signaling “pecuniary strength”.



corresponding price as well as available alternatives reflect image concerns unless the
value of image is sufficiently low. For intermediate levels of image concerns, the monop-
olist introduces a lower-(but positive)-quality, lower-price product to profitably screen
consumers with respect to their willingness to pay a premium for image and increase
market coverage. Purely image-concerned consumers pool with purely quality-concerned
consumers and buy the lower-quality product. Hence, fewer consumers decide in favor of
a zero-quality outside good. The high-quality product’s price reflects its premium image
and is attractive only to consumers who value both quality and image. Therefore, fewer
consumers choose high quality than in the absence of image concerns. Depending on the
distribution of consumer types, total provision of quality may even decrease as the value
of image increases because the reduction in average quality outweighs the increase in
market coverage. If image is very valuable, the monopolist does not offer a low-quality
product. Instead he sells exclusively to consumers who value image in addition to quality
so that market coverage and total quality provision decrease. In general, in response to
image concerns, quality provision of monopolists may either increase or decrease.

In contrast to a monopolist, firms operating in perfect competition cannot strategically
react to image concerns. Still, if the value of image is sufficiently large, the market
outcome features product differentiation which is not driven by heterogeneous valuations
for quality but by heterogeneous image concerns. In a competitive market, prices are
driven down to marginal cost so that consumers cannot simply overpay to obtain a good
image as they would be encouraged to do by a monopolist’s product menu. Thus, in a
competitive market, consumers who value both image and quality buy inefficiently high
quality. Higher quality serves as a “functional excuse” to separate from lower valuation
consumers. The quality used as functional excuse is too expensive for purely image-
concerned consumers even if sold at marginal cost. Purely image-concerned consumers
pool with purely quality-concerned consumers on a lower quality product. The lower
quality product features exactly the same quality which is offered as “high quality” by the
monopolist so that total quality provision is higher in competition than in monopoly.
Interestingly, however, monopoly often yields higher welfare than competition. The
reason is that consumers buy excessive quality in the competitive market in the sense
that producing these quality levels is inefficient. Consumers need to use quality to
acquire a good image but this way of signaling is inefficient. A monopolist allows for
less wasteful signaling by restricting the product space.

The model applies to a wide range of settings; wine, cars or watches as well as tech-

nological devices such as mobile phones or notebooks are sold in the presence of image



concerns. Recently buying green or ethical has become conspicuous, the Prius being a
popular example. To fix ideas, I illustrate the model and the main implications of image
concerns within the framework of green consumption. The public good character of
environmentally friendly production gives the problem another interesting twist because

in that case total quality is particularly relevant.

Example: green consumption Suppose the production of a certain good exerts pos-
itive externalities on others, e.g. refraining from the use of hazardous inputs or using
less polluting technology. In this context, quality measures to what extent the pro-
duction process creates such positive externalities. Several empirical studies find that
consumers are willing to pay a higher price for green products, i.e. products with posi-
tive externalities (e.g Casadesus-Masanell et al., 2009). Suppose some consumers value
these externalities as such while some value products with positive externalities because
they are connected to higher social esteem.? My results explain how these image con-
cerns affect the production process (i.e. the “quality”) as well as prices in monopoly and
competition.

The main results translate to the example of green consumption as follows. In
monopoly, the first-best quality, understood as the green quality which would be sold if
image concerns were absent and preferences known, is always available. Product differ-
entiation occurs through an additional green product with lower degree of environmental
friendlyness (lower production standards). Propagating green production through the
introduction of a lower quality product is a strategic choice by the monopolist to max-
imize profits. Even though this increases the market share of green production, it does
not necessarily indicate social responsibility on the monopolist’s part. Instead, the mo-
nopolist engages in strategic corporate social responsibility (Baron, 2001): he tailors his
products to individuals’ demand for responsible products for profit-maximizing reasons.
In competition, green quality is available at a much lower price than in monopoly. Thus,
consumers who only value image pool with all intrinsic buyers at the green quality which
is first best, i.e. the high quality level in monopoly. This dilutes the image associated
with this level of green quality. Those who value image and quality resort to green

products with even higher standards to sustain the image of being the most environ-

4Tt does not matter whether intrinsic interest arises from externalities or from e.g. private health
benefits. It is enough that some consumers derive intrinsic benefit from the green character of a
product. Such an intrinsic motivation could also be motivated by altruism or “warm glow” (Andreoni,
1990). Image motivation has been studied in Glazer and Konrad (1996) and Harbaugh (1998) and
is empirically documented in e.g. Griskevicius et al. (2010) and Sexton and Sexton (2011).



mentally responsible consumers. To summarize, my model predicts situations where (1)
in monopoly, increases in image concerns increase the market size of green products but
simultaneously decrease the quality of the average green product. (2) In competition,
image concerns trigger sales of “greener” products and green production (weighted by
standard) increases with image concerns.

These model predictions fit well with empirical observations. As consumers become
more interested in social and environmental characteristics, supply responds to these
preferences with corporate social responsibility becoming more and more widespread.
The market for organic products grew on average by more than 14% per year between
1999 and 2007 (Sahota, 2009), and similarly Fairtrade sales experience two-digit annual
growth rates in many European markets (Transfair.org, 2011). While the mainstream-
ing of responsible consumption seems to be welcome, critical voices lament a dilution
of the underlying principles as products are tailored to a broader audience.® More re-
cently, several actors in Fairtrade and organic production have introduced their own
standards above the one implemented in mainstream retailing, as my model predicts for
a competitive environment.57

The rest of the paper is structured as follows. I first introduce the monopolistic
model and discuss two benchmark cases (Section 2) before the full model is analysed
in detail in Section 3. Subsequently, Section 4 studies heterogeneous image concerns in
a competitive market before welfare implications are addressed in Section 5. Section
6 presents possible policy interventions as well as extensions to interpreting quality as
a public good and to a monopolistic market where the value of image is negative. In
Section 7, I discuss how my work relates to other approaches in the literature. Section 8

concludes. Proofs which are not included in the main text are relegated to the Appendix.

5See for instance Clark (2011) in Bloomberg Businessweek and Stevens (2011). Regarding the discus-
sion about discounters engaging in Fairtrade sales see also http://www.taz.de/!40673/.

6See for instance http://fair-plus.de/, and Purvis (2008) on Fairtrade. For organic products, a
number of voluntary agreements exist which enforce more stringent standards than e.g the certified
organic standard of the European Union (see IFOAM, ated).

"Social responsible investing (SRI) has also grown rapidly since the late nineties and faster than
investing in conventional assets under management with critical voices similarly calling in question
the benefits (Haigh and Hazelton, 2004).


http://www.taz.de/!40673/
http://fair-plus.de/

2. Monopolistic quality provision and image

concerns: Model and benchmarks

2.1. The model

Consider a monopolist who sells products of potentially different quality to heterogeneous
consumers from a population of unit mass. Quality is chosen by the monopolist on a
continuous scale and perfectly observable. A product is a combination of quality and
price and is in equilibrium associated with an image that reflects which consumer type
buys the respective product.

Consumers’ utility depends positively on quality s € R>, and image (or reputation)
R € [0,1], and negatively on price p € Ry of a product. Consumers can differ in
both, their interest o in quality (intrinsic motivation) and their interest p in image
(image motivation). The two-dimensional type (o, p) is drawn from {0, 1} x {0, 1} with
Prob(c = 1) = 8, Prob(p = 1|o = 1) = as, and Prob(p = 1|c = 0) = «a,,. The resulting
four different types of consumers are indexed by op; their frequencies are stated in Table

1. For a consumer of type op, utility takes the form:
(1) Usp(s,p, R) =05+ pAR —p

The parameter A > 0 describes the value of image relative to the marginal utility from
quality.® The image R of consumer (o, p) is the expectation of her quality preference
parameter o conditional on her purchasing decision. It reflects an outside spectator’s (or
the consumer mass’) inference of a consumer’s interest in quality. A formal definition of

image follows with the equilibrium definition in Section 2.3.

Table 1: Consumer types and their frequencies.

lmage concern o -
: no: o =0 L=P-an) (I—Fan | (1-5)
quality concern ves: o = 1 Bl — o) Bag B

8 Alternatively I could allow for (o,p) drawn from {0,5} x {0,p} for arbitrary ,5 > 0. This is

equivalent to my formulation with A\ = £. Since A gives the relative weight on image concerns I can
also rewrite the analysis with a weight v € [0, 1] on image and a weight 1 — - on quality such that I

obtain the above formulation with A\ = ﬁ



The monopolist offers a menu of products M C R%O to maximize expected profit
given that consumers self-select (second-degree price discrimination); due to privacy of
consumer types perfect price discrimination is impossible. The monopolist cannot choose
image directly, but takes into account which image will be associated with each of his
products in equilibrium. Unit costs are assumed to be linear in quantity sold and convex

1.29
28.

Each consumer can choose a preferred product from the menu of quality-price offers

increasing in quality, specifically ¢(s) =

or decide not to buy any of them. The latter case corresponds to obtaining the outside
good of zero quality at a price of zero. Reservation utility is then equal to the utility
derived from the image of non-buyers (=outside good buyers). The analysis remains
essentially unchanged if buying an outside good with zero quality gives the same utility,
say a, for all consumers. Voluntary participation is taken care off by requiring the outside
option (0,0) to be part of the product menu M. If the monopolist allocates (0,0) to

a consumer type this means this type chooses the outside option.

2.2. The structure

The distribution of ¢ and p and the value of A are common knowledge and so is the
setup of the market interaction. Consumers privately learn their types. Quality is
correctly perceived by consumers; cheating on quality is prevented e.g. through third-
party verification or because it is obvious from inspection.

The timing is as follows (see also Figure 1):

(i) The monopolist offers a menu M of products. Qualities and prices are observed

by all consumers.
(ii) Consumers learn their types.

(iii) All consumers simultaneously choose a product which maximizes utility for their

type.

(iv) Tmages associated with each product emerge according to purchasing decisions and

payoffs realize.

9Specifying a functional form allows to obtain closed form solutions. The results are qualitatively the
same with constant unit costs ¢(s) = ¢ (Friedrichsen, 2013a).

0Tn the following, taking (0,0) will also be referred to as non-participation since this is the meaning
of it. Strictly speaking all types participate by construction.



producer types consumers op payoffs
offers M are drawn ~ choose (s,p)sp € M realize

t1 to ts ty

Y

Figure 1: Timing

Whenever in the following the term “game” is used, this is to be understood as a
“psychological game” (Geanakoplos et al., 1989) since consumers’ reduced form utilities
directly depend on beliefs of others. A possible mechanism to microfound an image
or status concern is a matching technology as in Pesendorfer (1995) or Rege (2008),
where agents are interested in signaling that they are “good” to increase their chances of
interacting with other “good” agents in the future. Agents may differ in image motivation
because they engage in different types of interactions where the other’s type is more

payoff-relevant or less so.'!

2.3. Equilibrium

In the presence of image concerns the menu offered by the monopolist induces a game
among consumers. Image-concerned consumers’ payoffs depend on image and thereby
on equilibrium play. Consumers form beliefs about which products other consumer types
buy and take this into account when deciding on their purchases. Consumers who value
image have an incentive to buy a product which they believe is bought by consumers with
an intrinsic interest in quality since this signals caring about quality and is rewarded with
a higher image. Whether or not a consumer cares about image does not influence her
image directly but influences the choice of a product and can thereby indirectly impact
on the image. Image depends on the partition of consumers on different products and
thereby only indirectly on absolute product quality.

For every menu M € P(R%,) the choice function by : {0,1}* — M states which
product (s,p) € M is chosen by consumer type op.'? For every menu M the belief
function pupr : M — [0,1] assigns probabilities to a consumer having ¢ = 1 given
that she buys a specific product (s,p) or does not participate. Beliefs are assumed

to be identical for all consumers. Since there is a belief function for each menu, the

1 This microfoundation implicitly assumes that there is a consensus about what is “good” and what is
“bad”. Mailath and Postlewaite (2006) show how the value of an attribute (like quality here) can
depend on social institutions (matching patterns) in a society.

12For ease of notation and because Friedrichsen (2013a) shows that mixed strategies are not optimal,
I restrict attention to pure strategies here.



same product occurring in different menus can be associated with different beliefs. In
equilibrium the posterior belief and thereby images must be consistent with Bayes’ rule,
that is they must reflect the actual distribution of types. Given that a choice occurs

with positive probability the posterior belief uy, must fulfill

2 p=01 Prob(1, p)Prob(by(1p) = (s, p))
0=0,1 Zp:0,1 Prob(c, p)Prob(bam(op) = (s, p))

(2) ,UM(SJJ) = Z

Definition 1. Given any menu M, a pure-strateqy equilibrium in the consumption stage
is a set of functions by : {0,1}* — M and pp : M — [0, 1] such that

(i) bm(op) € argmaz e p0s+ pAR(s,p) —p for o,p € {0,1} (Utility mazimization,).

(it) R(s,p, M) = Elolbp(op) = (5,p)] = pam(s, p) and py is defined in (2) if (s,p) is
chosen with positive probability and pp € [0,1] otherwise (Bayesian Inference).

Mixed-strategy equilibrium is defined accordingly.

An equilibrium of the complete game is given by a menu M, a correspondence by,
and a belief function pa such that among the feasible menus, M gives the highest
profit to the producer given that for each feasible menu consumer behavior is consistent
with equilibrium as defined in Definition 1.'* This equilibrium definition corresponds
to a Perfect Bayesian Equilibrium in an extended game, where consumers are punished
whenever their perceived image does not coincide with the Bayesian posterior. To sim-
plify notation, in the following the argument M in the image is dropped unless this
creates ambiguities.

I assume throughout that in case of multiple equilibria in the consumption stage,
the preferred equilibrium of the monopolist is played.'* Furthermore, let the follow-
ing tie-breaking rule hold for consumers who value quality but not image to facilitate
the analysis. Friedrichsen (2013a) relaxes Assumption 1 and shows that it does not

qualitatively affect the results.

13With slight abuse of notation I do not distinguish between the sets of offered and accepted products
but denote both by M. Since the two sets can only differ in options not taken in equilibrium one
could assume an e cost for putting a product on the market to ensure that the monopolist offers
only products which are accepted in equilibrium.

14This amounts to the monopolist maximizing also over paq in Problem 3. Each consumer in the
continuum is atomless so that individual deviations are not profitable. However, sometimes profitable
collective deviations exist and lead to multiple equilibria. Qualitatively similar results hold up
when one instead assumes that, in every subgame, consumers coordinate on the equilibrium which
maximizes consumer surplus (see Friedrichsen, 2013a).

10



Assumption 1. Consumers with o = 1,p = 0 always buy (s, p) if indifferent with not
participating, i.e. if Ug(s,p) = s —p =0 = Uyp(0,0).

The monopolist solves the following Problem (3).

() max Y Y Prob(e,p)Prob(bu(op) = (5.p))(p — c(s))
o,p€{0,1} (s,p)eM
s.t.
(ICop—orpr) 0Sop + PAR(S0ps Dop) — Dop = OSoty + PAR(So1p1s Dot ) — Dot
for o, p,0’, p' € {0,1} and (o, p) # (o', p')
(PCop) 080y + PAR(S0p, Dop) = Pop > pAR(0,0)
for 0, p € {0,1}
(BI)  R(Sop:Pop) = Elolbm = (Sop, Pop)]  for all (Sep,0sp) € M, 0,p € {0,1}
which are bought with positive probability in equilibrium

Lemma 1. (Ezistence) For each product offer of the monopolist there exists a (not

necessarily pure-strateqy) equilibrium in the consumption stage.

It is easily verified that for some product offers a pure-strategy equilibrium does not
exist but at least one consumer type randomizes in equilibrium (see Example 1). With a
continuum of consumers, such a mixed strategy can be interpreted as shares of consumers
of the same type choosing different actions with certainty. At the population level this

corresponds to a mixed strategy.

Example 1. Suppose the monopolist offers M = {(0,0),(1,1)} and X € (1, 6+a" Bronll-B)y,
A pure-strategqy equilibrium does not exist. Type 01 does better buying (1,1) than not
buying when none of his type buys. However, when all of his type buy (1,1) he does
better not buying.

While mixed strategies are required to prove existence of equilibrium in every subgame
(see Example 1), the product menus for which only mixed-strategy equilibria exist are not
profitable to the monopolist (Friedrichsen, 2013a). The following derivations therefore
concentrate on the monopolist offering a product menu which induces a pure-strategy

equilibrium in the consumption stage.

11



2.4. Benchmark cases: nobody or everyone values image

This section presents two benchmark cases with heterogeneity in quality preferences
only: First, no consumer cares about image and, second, all consumers care about
image. Importantly, this shows that homogeneous image concerns do not influence the
production of quality, whereas heterogeneous image concerns do, as will be shown in
Section 3.

In both cases where either none or all consumers value image, the monopolist faces only
two consumer types which are distinguished by their valuations for quality. A fraction
S of consumers value quality (o = 1), the others do not. Without loss of generality the

analysis therefore only involves menus with at most two different qualities s, s;."

Lemma 2. (No image motivation) If a; = o, = 0, the unique equilibrium is sepa-

rating. Consumers obtain (s,p) = (1,1) if they value quality and (0,0) otherwise.

Without image concerns, neither the quality-concerned consumer nor the unconcerned
consumer obtain any rent; consumer surplus is equal to zero. The monopolist receives
the entire surplus f(s; — c(s1)) = g A formal proof of this standard result (e.g. Bolton
and Dewatripont, 2004, p. 52ff) is omitted here but included in Friedrichsen (2013a).

Lemma 3. (Homogeneous image motivation) If o, = «,, = 1, the unique equilib-
rium is separating. Consumers buy (1,1 + X) if they value quality and (0,0) otherwise.
The images associated with the two products in equilibrium are Ry = R(0,0) = 0 and
R(1,14 A1 — Ry)) = 1.

Homogeneous image motivation increases the utility of buying a product which is
bought by good types and thereby increases the price a monopolist can charge for it
without changing the allocation of quality. The prize increase corresponds exactly to
the image gain and, as in the absence of image motivation, aggregate consumer surplus is
zero. The monopolist’s profit is 5(% + A). Image motivation increases the monopolist’s
profits by SA. If p > s, the monopolist charges an image-premium. The image-
premium is justified through the consumers’ willingness to pay for the image associated

with the product.

15With full information and the ability to price-discriminate between consumers efficient qualities with-
out image concerns are s§, s7 such that ¢/(sg) = 0 and ¢/(s;) = 1. This implies s = 0 and s} = 1.

12



3. Monopoly with heterogenous image concerns

This section covers the general case of Problem 3, where consumers may differ in their
marginal utility from quality o € {0,1} as well as their marginal utility from image
p € {0,1}. To abstract from less interesting non-generic cases, I assume that each of the

four feasible consumer types is indeed present in the market.
Assumption 2. All consumer types occur with positive probability, 3, as, o, € (0,1).

Note that beliefs about other consumer types’ play enter the final payoffs. Thus, be-
fore solving the game backwards, I identify potentially profitable consumer partitions in
the consumption stage (Subsection 3.1). The partition that is associated with an equilib-
rium in the consumption stage pins down equilibrium beliefs and allows to subsequently
characterize the optimal menus which induce these partitions as equilibrium outcomes.
Finally, I compare profits across these menus to determine the profit maximizing menu
(Subsection 3.2).

3.1. The consumption stage

Only four types of pure-strategy equilibria in the consumption stage are consistent with
profit maximization. Since in equilibrium, the monopolist maximizes his profits, it
is without loss of generality that other equilibria in the consumption stage are not

characterized here.

Proposition 1. In equilibrium, only a standard good, a mass market, an image building

menu, or an exclusive good as specified in Table 2 may be offered by the monopolist.

In the proof, T first exclude all but four partitions of consumers as inconsistent with
profit maximization. Second, I derive the prices and qualities which maximize the mo-
nopolist’s profit subject to the corresponding incentive compatibility and participation
constraints given each of the four partitions.

The standard good menu is identical to the separating menu without image mo-
tivation (see Lemma 2); all quality-concerned consumers buy a product (s,p) # (0,0)
whether or not they are also interested in image. In a mass market only ignorant con-
sumers who do not care about either quality or image are excluded and consumers who
value at least one of the two characteristics buy the same product. This is the menu with
the largest market coverage and no differentiation with respect to the level of quality or

price. The image building menu has the same market coverage but offers two distinct
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Table 2: Equilibrium candidates from Proposition 1, products stated as (quality,price),
purchasing group in curly brackets. Consumer types choosing (0, 0) are omitted.

op | A<T] 1<A<A [ M <A< | a<A<2] A>2

standard {10,11} | (1,1) (A N) n.a.
good

mass  {01,10,11} | Atz Agraniics) (1,1)

mar-

ket

: (I—as)B (1-as)B

image {01,10} (A(l—asn3+an(1—ﬁ)7A(1—3§)6+an(1—6)> (1,1) ,

1 7. an(1— an(1—
building {11} (171'+>A(17asﬂ§+an2176)) (1’1_+'A(1fasﬂé+anzlfﬁ))
exclusive {11} (1,1<+-A1£;fﬁ)
good ‘

)\1 — an(l_ﬁ)""ﬁ?)\z — an(1-B)+(1-as)B

B (1—-as)p

products, a lower quality, lower price version for consumers who care about either image
or quality and a premium version for image-concerned consumers with a taste for qual-
ity, which offers higher quality and higher image at a higher price. If image motivation
is large, the two products can even have the same quality and differ only in image and
price. Prices, of course are chosen strategically and induce consumers who value only
image not to imitate those who value both quality and image. If the monopolist sells
only an exclusive good, this product-independently of the value of image—features the
quality level that would be first-best without image concerns. A premium price reflecting
the image gain is sufficient to deter purely image-concerned consumers from buying this
product because the cost of quality exceeds there willingness-to-pay. At the same time,
however, the price premium is so high that it renders the exclusive product unattractive
to purely quality-concerned consumers who therefore choose the outside good too. The
purchasing behavior of consumers is illustrated in Figure 2.

In a fully separating equilibrium, consumer types must be correctly identified with
respect to their interest in quality since their purchases disclose their types. This pre-
vents purely image-concerned consumers from buying positive quality since this alone is
worthless to them. Thereby they pool with consumers interested in neither image nor
quality on the outside option (0,0). The attempt of separating all four consumer types

from each other fails.

Corollary 1. An equilibrium with a fully separating menu does not exist.
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Standard good: Mass market: Image building: Exclusive good:

ignore image pool all product differentiation reduce market

s=1 s=1 sp <1 sp =1 s=1

oc=1 p=1 oc=1 p=1 oc=1 P = sy pp > 1 oc=1 p>1
R=1 R<1 R<1 R=1 R=1

s <1

oc=0 don’t buy o =0 | don’t buy o =0 | don’t buy P = s oc=0 don’t buy
R=0 R=0 R=0 R<1 R > 0)

p=0 p=1 p=0 p=1 p=20 p=1 p=0 p=1

Figure 2: Possible market partitions in equilibrium (Proposition 1).

Moreover, pure image goods which would be bought by all image-concerned consumers
irrespective of their quality concern are not viable. In terms of Figure 2, any product
menu which induces a vertical partition of consumer types is unprofitable even for the

highest values of image.

Corollary 2. An equilibrium in which image-concerned consumers purchase from the

monopolist and those not concerned with image choose the outside good does not exist.

A pure image good would allow the monopolist to fully charge consumers for the value
of their image gain without incurring any costs of producing quality for which purely
image-concerned consumers would not pay for. However, exactly these consumers lower
the image associated with the pure image good whereas the outside option is associated
with a positive image too since purely quality-concerned consumers choose it. This
implies that the gain in image when choosing the image good is relatively low. In fact,
the monopolist makes strictly higher profits by offering an exclusive good instead which
pools the purely image-concerned with the purely quality-concerned consumers and those
who do not value either quality or image. This deteriorates the image on the outside
good and improves the image on the good sold. In addition, the consumers who value
quality and image are willing to pay for quality so that the monopolist incurs additional

profit from producing a quality product instead of a pure image good with zero quality.

[ 1—oas
Formally, Mpure image < (08 + (1 = 8)) (53525 — (1—045)5(4-(1—21671)(1—5)) <asf(1-
(1—as)B

m) < Hexdusive good-

3.2. Profit maximization

Having understood how consumers behave for given product offers, I identify for each

value of image, which menu the monopolist offers to maximize his profits.
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: standard good | image building . exclusive good

>
>

Figure 3: Equilibrium in monopoly.

Proposition 2. There ezist 0 < A\, < A such that the profit-mazimizing product offer

of a monopolistic producer is given by
(i) standard good if X < M.
(ii) image building if Ay < X < im

(111) exclusive good if X > im

If ag > % and 8 < % and o, < ﬂ(Hj;iff_ag)%_?)))Z, 5\m = 5\m Thus, only standard

good and exclusive good can be optimal.

In the proof, the characterization of products from Proposition 1 is used to compute
profit as a function of A for each product offer. The optimal product offer for each
distribution of preferences and each value of image is derived by comparing profits across
menus. The profit-maximizing menu, optimal consumer behavior, and consistent beliefs
together constitute the equilibrium of the complete game according to Section 2.3.

It is important to note that the threshold values of A depend on the parameters but
holding fixed a parameter set, the equilibrium is a standard good for low A, an exclusive

good for high A and possibly image building for intermediate values of .

Corollary 3. The interval of A where image building is optimal is empty only if image

concerns and intrinsic motivation are positively correlated, o, < a.

Image motivation only matters if it is intense enough. For A close to zero, profits with
the exclusive good and profits from image building are lower than profits from standard
good so that offering a standard good must be optimal. Since not all consumers value
image, the monopolist cannot charge an image-premium and the offer is identical to the
one observed in the absence of image motivation (cf. Section 2.4).

When image motivation becomes more important, A increases, profits from image
building and exclusive good increase in A while standard good profits remain constant or
even decrease. Thus, the monopolist profits from modifying the menu. For intermediate
values of image motivation, two products are sold and all consumers who value quality

or image buy. One product is of high-quality and sells with an image-premium; the
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other is priced at the monopoly price for quality'®, can be of lower quality and has lower
image. The introduction of the low quality into the market allows the monopolist to
“build image” and sell to more consumers as well as increase prices for those who value
both image and quality. When image motivation becomes even more important, the
monopolist has an incentive to market a high-quality product exclusively to consumers
who value both image and quality, so that the share of consumers buying high quality
decreases as compared to the benchmark cases.

Figure 3 illustrates the findings of Proposition 2. In addition, Figure 4 shows a
typical example for how the equilibrium thresholds depend on the fraction of intrinsically

motivated consumers and demonstrates the relevance of the image building menu.

A A

A+1 A+1

10 10 :
! Exclusive good [ Exclusive good
08| osl
r Image building 3 Image building

04r

02

Standard good

—Standard good,
0

0_0 L L L L L L L L L L L L L L L L L L L L 1 [)’ 0_0 L L L L L L L L L L L L
10 02 04 06 08 1

0.2 0.4 0.6 0.8

Figure 4: Equilibrium thresholds in monopoly for oy = «, = 0.5 (left panel) and a, =

ap, = 0.9 (right panel). The value of image is rescaled as $25 € [0, 1] which is

the weight on image in the utility function.

Let us define total quality in the market as the sum over the fractions of consumers
multiplied with the quality of the product that they buy in equilibrium. An implication
of Proposition 2 is that total quality in the market is not in general increasing in the
value of image as illustrated in Figure 5. The reason is that changes in the value of
image may induce the monopolist to offer a different menu of product which affects total
quality in the market through reduce product quality (moving from standard good to

image building) or market coverage (moving from image building to exclusive good).

Corollary 4. There exist parameters such that an increase in the value of image A

decreases the total provision of quality in monopoly.

16This equals the marginal cost of increasing quality, s, and has to be distinguished from the unit cost
%SQ. For s < 2 the monopoly price is greater than the unit cost such that the monopolist makes
positive profits from selling.
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Figure 5: Total quality in monopoly. In the absence of image motivation, the first-best
level of total provision is f3.

To complement the analysis, let us analyze how changes in the preference distribution
influence the equilibrium provision of quality.

Increases in the fraction of image-concerned consumers, whether they occur within
those concerned with quality (o) or within those who do not value quality («,), trigger
the monopolist to reduce quality and increase prices. Whereas this increases profits, it
makes individual consumers worse off. As the share of quality-concerned consumers ()
increases, the monopolist raises both quality (as long as it still below s = 1) and prices.
Aside from affecting products offered within a given type of equilibrium, changes in the
preference distribution also affect the prevalence of different types of equilibrium. Figure
4 illustrates the effect of a homogeneous increase in image concerns. More generally, the
standard good is offered more often if the share of consumers who experience utility from
quality directly (/) increases. However, if instead the fraction of consumers who buy a
product only for its image () increases, the standard good becomes less attractive to
the monopolist. Simultaneously, distortions in quality provision in form of either image
building or the exclusive good become more prevalent the greater the share of consumers

with image concerns.!”

4. Competition

As a product becomes more familiar, more producers can credibly supply any desired
quality level and a monopolistic market becomes less likely. This section illustrates
that heterogeneous image concerns promote product differentiation which is not driven
by heterogeneous quality valuations but by heterogeneous image concerns even in the

absence of market power on the supply side. A crucial difference in a competitive market

"For formal statements and proofs see Friedrichsen, 2013a.
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is, however, that for image motivation large enough all consumers who value image or
quality buy a product with positive quality, whereas a monopoly would offer an exclusive
good which is only bought by consumers who derive utility from both image and quality.
Moreover, the mechanisms of separation are different. Taking the quality level which
would be sold in the absence of image concerns as a benchmark, product differentiation
occurs through an additional product with higher quality in the competitive market
(upward distortion). This is in contrast to the monopoly, where separation is induced
through an additional product with lower quality (downward distortion).

The model is the same as in Section 2 except for the supply side. Suppose now that all
qualities are available at different prices equal to or above the marginal cost of provision,
p(s) > ¢(s) = 3s% This captures a situation of competition without actually modeling
the interaction among producers.'’® The game reduces to all consumers simultaneously
choosing a product (s,p) € M to maximize utility. The set from which they choose is

now given as

1
M= {(s,p) € R?*s>0and p > 532}.

An equilibrium is given by consumer choices satisfying Definition 1. Images are formed
as an outside spectator would form them and are consistent with consumers’ actual
choices in equilibrium. This spectator is a virtual second player who moves after con-
sumers and who pays consumers in the form of image, so that the game resembles a
signaling game. The equilibrium is generally not unique. I therefore rely on a refine-
ment in the spirit of the Intuitive Criterion by Cho and Kreps (1987).%

4.1. Competitive equilibrium

Note first that consumers who value neither image nor quality never buy any product
(s,p) # (0,0). Furthermore, a consumer who values quality alone will not be influenced
by image and will always buy the product which offers the best deal in terms of quality
and price. Her utility is independent of beliefs and maximized at (s,p) = (1,3) € M.
Thus, the driving forces behind the equilibrium outcome are the decisions of the two

consumer types who care about image. Since unconcerned consumers always choose the

18This assumption precludes multi-product firms which could otherwise cross-subsidize products.

19Formally, the model does not have a receiver of signals and therefore is not a proper signaling game.
The refinement as in Cho and Kreps (1987) cannot be applied explicitly since it is formulated in
terms of best responses. Here, no party acts upon the product choice. Still, since the image is a
reduced form expression of an expected response, and all consumers choose their preferred product
in response to the associated image, the same logic applies.
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outside good, the image of not buying is equal to zero unless any intrinsically motivated
consumer also chooses this option.

For A < 3 purely image-concerned consumers prefer (0,0) over buying the product
(s,p) = (1,3) even when the latter is associated with the best image R(1,3) = 1. Since
the choice of purely quality-concerned consumers is independent of beliefs, the image
associated with product (s, p) = (1,3) is R(1,3) = 1. Thus, consumers who value image
and quality also choose (s,p) = (1, %) For \ < % this is the unique equilibrium.

For A\ > %, purely image-concerned consumers gain from buying (1, %) because of its
image. In general equilibria are not unique anymore. I therefore analyze different classes
of equilibria separately. When deriving these equilibria I allow for consumer types to

randomize across different choices.

Single-product equilibria Consider equilibria such that unconcerned consumers do

not buy, and all other consumer types pool on the product (1, %)

Lemma 4. There exists a partially pooling equilibrium where all consumers who value
quality buy (1, %) and purely image-concerned consumers randomize between buying (1, %)

with probability q and not buying at all with probability 1 — q where

0 if A< %
_ Bas p 1 1 (1—as)B+gon(1-5)
(4) q=9q 2\ - 1)(2_5)% f3<A<3 (1—01)/3
1 otherwise.

. . . . 1 . 1\ /3
The image associated with buying (1,3) is R(1,35) = T Aais"
1
12
sumers. Thus, a competitive equilibrium analogous to the exclusive good does not exist.

In a competitive market, (1,5) is always available to purely quality-concerned con-

For values of image up to one half, the efficient quality level s = 1 is sold at a price
equal to marginal cost to all consumers who care about quality and only to those. Those
who do not value quality choose the outside option. This is the competitive version of the
standard good; image does not manifest itself in changes in quality, price or purchasing
behavior. For higher values of image, purchasing the product (1, %) becomes attractive
to purely image-concerned consumers since it is associated with image R(1, %) = 1.
Thus, the only one-product equilibrium for A > % is one of (partial) mainstreaming
where consumers who value image or quality all buy (1, %) As purely image-concerned

consumers buy (1, %) with positive probability, the associated image decreases though.
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When image becomes valuable enough, consumers who only value image buy (1,%)
with probability 1 since even the resulting image (which is strictly lower than one) is
worth more than the price of % For intermediate values of image, however, only a
fraction ¢ € (0,1) of purely image-concerned consumers buys (1,3).2° In contrast to
the monopolistic mass market where quality would typically be distorted downward, the
quality level within any competitive mainstreaming equilibrium equals the level that
would be first best without image concerns. Moreover, the product is priced at marginal

cost, whereas the monopoly charges the strictly higher monopoly price for quality.

Two-product equilibria First note that if there are separating equilibria, they must
involve real differences in quality of the products used to separate. Suppose to the
contrary that two products (s,p), (¢,p’) form a separating equilibrium and s = §'.
Separation requires that consumers who value image and quality buy a different product

than purely image-concerned consumers. But for s = s’ both prefer the same:

U (s',p') > Uni(s, p)
& §+AR(S,p) —p' > s+ AR(s,p') — p'
& AR(s,p)) —p > AR(s,p) — p
& U (s',p') > Un(s,p)

This is in contrast to the monopoly, where for high enough values of image, differentiation
through price and image alone was sustainable as a special case of image building. The
reason is that the monopolist can increase the price above marginal cost and thereby
directs purely image-concerned consumers towards a lower-price product whereas those
who value both image and quality are happy to pay a higher price for a better image.
It is easy to see that separating equilibria must induce a consumer partition where
purely quality-concerned and purely image-concerned consumers pool on the product
(1, %) and consumers who value both quality and image separate from the others by
buying another product (s',p’); those who do not value either quality or image choose
the outside option. Suppose to the contrary that consumers who value only quality buy
(1, %) whereas purely image-concerned consumers and those who value image and quality
pool on a different product (s,p) # (1, %) The image of (s, p) is smaller than 1 due to
the purchases of purely image-concerned consumers. Thus, consumers who value image

and quality would be better off by also purchasing (1, %) with associated image of 1.

20This type of randomization is consistent with Assumption 1 but never chosen by the monopolist.
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Lemma 5. For \ > %,

form a separating equilibrium with

i (1 e ¥> bR <1’ %) g (e R COR,

we find & > 0 such that the two products (1,3) and (1+e, (14;)2)

where purely image-concerned consumers buy with probability q and

Bas p 1 1 (1—as)B+qan(1—0)
A —=1)7Z5— if 3 <A< 3 4

(5) q= (1-B)an (1—as)B
: 1 (1—as)B+gan(1-5)
1 Zf A > 5 (1_01)5
Consumers who are willing to pay for both quality and image buy (1 + &, @), a

product which provides a functional excuse. These consumers use excessive quality
as a way to pay a higher price to signal that they value quality. Purely image-concerned
consumers refrain from imitating them because the price of the high quality product
exceeds the value of the associated image. Instead, they buy (1, %) This same product
is also bought by consumers who only value quality so that the associated image is

positive.

4.2. Equilibrium refinement

There are generically many other separating equilibria. Furthermore, the pooling equi-
librium from Lemma 4 also coexists with the separating one. I employ a refinement in
the spirit of the Intuitive Criterion (IC) by Cho and Kreps (1987) to obtain a unique
equilibrium prediction.?! It turns out that the refinement rules out image-premia, i.e.
equilibria in which consumers who value both quality and image buy overpriced prod-
ucts to obtain an image by spending more money than necessary. Instead they buy
excessive quality at marginal cost. Furthermore, it rules out pooling equilibria where

purely image-concerned consumers buy positive quality. Figure 6 illustrates the result.

Proposition 3. The equilibrium satisfying the Intuitive Criterion is unique. All products

are sold at marginal cost and the equilibrium is

(i) the standard good if X < 3.

(i1) functional excuse with € = \/2’\5(1—34(51)12%5)% if 3 <A\

21 Formally, my model is not a proper signaling game. See Footnote 19.
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Figure 6: Competitive equilibrium for different values of image \. Equilibria marked in
gray fail the Intuitive Criterion but would make consumers better off.

In the proof, I first rule out other separating equilibria. Then, the pooling equilibrium

is ruled out for A > % For this, I show that there always exists ¢ > 0 such that a

consumer who values both quality and image profits from deviating to product (1 +

(1+€ ) if he beliefs this to be associated with R = 1, while purely image-concerned

consumers cannot profit from deviating to product (1+-¢, (HE ) for any belief. According
to the Intuitive Criterion, this product can only be assomated with R = 1 since otherwise
we would assign positive probability to a type who would never gain from choosing this
product.

If the intensity of image motivation is small, the equilibrium resembles the monopo-
listic standard good case: the efficient quality level s = 1 is sold to all consumers who
care about quality. Those who do not value quality pick the outside option. This can
be thought of as a conventional good without any quality component. If the value of
image increases, purely image-concerned consumers are attracted by the same product
and thus separation becomes worthwhile for the consumer who values image and qual-
ity. Product differentiation within the quality segment occurs even though the market
is perfectly competitive. Consumers who value both quality and image are willing to
buy overly high quality since utility is realized from both image and quality; they use a
functional excuse to separate from other consumers and obtain higher image. Product
differentiation then features an upward distortion in quality: The lower quality product
has the efficient quality level s = 1 and is bought by consumers who value either image
or quality.?? The high quality is chosen such that the product is not attractive for the
purely image-concerned consumers due to its high marginal cost.?® Recall from Propo-
sition 2 that a monopolist in contrast achieves differentiation by offering a product with

lower quality. This leads to lower average quality.

22The participation probability of purely image-concerned types is 0 for A < %, Gsep(A) = (2X —

1)(((1(?7)5)); for 1 <A< 1% and 1 otherwise.

23Note that this result is driven buy the additivity of utility from image and quality. The convex cost of
quality production exceeds the value of quality for every quality level above one and only consumers
who in addition realize image utility are willing to pay the price.
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Figure 7: Total quality in the market with competition. In the absence of image moti-
vation, the first-best level of total provision is .

If the intensity of image motivation becomes very large, the upward distortion in
quality becomes expensive. We find % <A < 5\0 such that the consumer who values
image and quality would be better off by pooling on the lower quality product for all
re
features partial participation by consumers who only value image for low A; it fail§ the

X)) and A > )\, (mainstreaming, see Figure 6). Such a pooling equilibrium

Intuitive Criterion (see Friedrichsen, 2013a for details on the derivation of A and 5\0)
Proposition 3 characterizes the competitive equilibrium as a function of the value of
image A. From this, one can compute total quality in the market as illustrated in Figure
7. Total provision of quality depends on the qualities sold to consumers as well as on the
fractions of consumers who buy a given quality. The following result is directly read-off

from the figure:
Corollary 5. Total provision of quality in competition increases in the value of image \.

In contrast to the monopoly case, the prevalence of different equilibria is unaffected
by changes in the preference distribution since the threshold between standard good
and functional excuse is independent of the preferences distribution. Moreover, changes
in the frequencies of consumer types affect products and purchases only if consumers
behave according to functional excuse and purely image-concerned consumers purchase
(1, %) with probability one. In this case, total provision of quality increases in a; and a,
and is non-monotone in f (see Friedrichsen, 2013a for details). As long as purely image-
concerned consumers randomize over choosing (0,0) and buying (1, 3), the products in
“functional excuse” are independent of the preference distribution. Trivially, products

and purchases do not depend on the preference distribution in “standard good” either.
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5. Welfare analysis

Since image cannot be allocated independently of quality (it depends on equilibrium
behavior), even a welfare maximizer would be bound to trade off efficiency in allocat-
ing image versus efficiency in allocating quality. Moreover, the partition of consumers
determines how much image in total is allocated in the market. Since prices are an

instrument to enforce a partition, they are in general not welfare neutral.

5.1. When does monopoly give higher welfare than competition?

Even though the monopolist does not in general implement the welfare maximizing
allocation (see Friedrichsen, 2013b, for details), competition does in general not do
better. The reason is that the monopoly can stabilize separation through its pricing
while consumers use excessive quality to separate in competition. The former often
yields higher welfare. In a competitive market, a luxury tax on excessive qualities can

therefore improve welfare.

Proposition 4. There generically exist parameters such that monopoly yields higher

welfare than competition.

Proof. The proof is by example.

Example 2. Suppose A =1, 8 = 0.5, o, = 0.5, and a; = 0.5. Then A =5 <A<

6 = \,.. Welfare from monopoly, which yields image building, is 0.5625 whereas welfare

from competition, which yields functional excuse, is 0.478553.

Let me point out that the chosen parameters are reasonable by rephrasing the example:
Suppose half of the population values quality, half is concerned with their image, and the
image concern is independent of the taste for quality. If image and quality are weighed
equally in the utility function, monopoly yields higher Welf§re than competition.

Welfare in monopoly is continuous in A for A\ ¢ {S\m,j\m} and in competition for
A # % Thus, we find parameter constellations close to the example such that welfare

with monopoly is still higher than welfare with competition. O

When competition leads to higher welfare than monopoly, it also leads to higher
consumer surplus than monopoly. But even if competition reduces welfare, consumers
may still profit. We have seen that monopoly may lead to higher welfare under some
circumstances. Thus, one can again ask for the distributional effect behind this finding.

It turns out that purely quality-concerned consumers always benefit from competition.
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In contrast to this, there exist parameters such that consumers who value image are
better off in monopoly than in competition (see Friedrichsen, 2013b, for details and
derivations).

Note that the competitive equilibrium consistent with the Intuitive Criterion is not in
general the best one in terms of welfare. Importantly, though, the claim in Proposition
4 that the competitive market outcome may lead to lower welfare than monopoly does
not depend on the refinement. Even when I use the equilibrium which gives the highest
welfare in the competitive market, there still exist parameter constellations such that
monopoly yields higher welfare (Friedrichsen, 2013a).

It is also noteworthy that the finding of Proposition 4 does not depend on the equi-
librium selection in monopoly either. If instead of the equilibrium preferred by the
monopolist, the equilibrium is selected which maximizes total consumer surplus, there
still exist parameters such that monopoly yields higher welfare than competition even
if compared with the “best-welfare” equilibrium in competition (see Friedrichsen, 2013a
for details).

5.2. A minimum quality standard decreases and a luxury tax

increases welfare

The model allows for the analysis of some common policy measures. The introduction
of a minimum quality standard (MQS) which is intended to ensure all consumers get a
high quality product can hurt consumers. With a binding minimum quality standard,
the monopolist has to adjust the low quality upwards and the price for high quality
downwards to achieve product differentiation; this benefits consumers. However, since
the adjustments make product differentiation less profitable, the monopolist will resort
to an exclusive good or standard good regime for a larger set of parameters. Through

this supply reaction, regulation can trigger decreases in consumer surplus and in welfare.

Lemma 6. There exist parameters such that the introduction of a binding minimum

quality standard in a monopolistic market decreases consumer surplus and welfare.

We have just seen that image concerns distort qualities upwards in a competitive
market through the use of excessive quality as a functional excuse (see Lemma 5, Propo-
sition 3). Thus, a minimum quality standard as analyzed for the monopoly case does
not bite. However, if product differentiation prevails under competition, a tax on higher

qualities can improve welfare. By increasing consumer prices above marginal costs, it
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allows consumers to achieve a high image at lower qualities which can be produced more

efficiently.

Corollary 6. In competition, we can design a luxury tax on excessive qualily such that

welfare strictly increases.

This finding mirrors the results in e.g. Ireland (1994) and Hopkins and Kornienko
(2004) that taxation improves welfare in the presence of image or status concerns but in
a very different model. In Treland (1994), the tax corrects a problem of overconsumption
by increasing the price of the good so that all consumption levels are shifted downwards
without affecting the sorting of consumers. Here, the tax only affects the high qual-
ity product thereby shifting the separating equilibrium from where quality differences
ensure separation to one where (mostly) price differences ensure separation. Hopkins
and Kornienko (2004) analyze a consumption tax in the form of a Pigouvian tax that
corrects the status externality. However, the optimal tax in their model depends on
a consumer’s income whereas in my model, a tax on certain qualities is sufficient to
improve welfare. It is important to note, that in my model the tax does not necessarily
constitute a Pareto improvement without further redistributive measures. Consumers
who are concerned with quality and image might be worse off with a luxury tax than
without it because the tax exceeds the private gain. The private gain is given by the

reduction in price(=marginal cost) corrected for the reduction in quality.?!

6. Extensions

My model applies to any context where the quality of a product matters and image
concerns are relevant. This section deals with implications of this model if image is

associated with a negative value or if quality has a public good character.

Interest in “quality” is seen badly Suppose the model is as laid out in the monopolistic
case in Section 3 but now image decreases utility, A < 0. Being recognized as a consumer
who values quality gives a negative image and this image is more negative the better
identified consumers preferences are from their consumption choice. Examples are goods
where quality has a strong negative externality and its consumption is therefore seen as

morally unacceptable. Imagine a preference for big, polluting cars. Being aware of the

24The quality valuation minus marginal cost of quality is negative since image concerns induce the
consumer to choose a quality that is greater than what is first best without image concerns. A
reduction in quality reduces this margin by moving the quality level closer to first best.
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fact that showing this preference gives a negative image is likely to influence purchasing
behavior and thus should also be reflected in the marketing strategy of the producer.
Another way to interpret a negative value of image would be a social norm against
showing off. Consumers might still value good quality but at the same time dislike
being identified as those who are rich enough to afford it. For instance, showing a taste
for expensive jewelry can lead to reduced status in a neighborhood where equality is
valued above all. The Scandinavian Jante Law seems to describe a pattern of group
behavior consistent with this interpretation.

If quality is associated with stigma, the monopolist either reduces the price of quality
or accepts to sell less than in the absence of image concerns. For small negative image
concerns, the stigma of being interested in quality implies a lower price. Consumers
who are indifferent with respect to image concerns profit from the existence of image-
concerned consumers through a lower price for both of them. For stronger negative
image concerns, those who care about image choose the outside option. In this case, the

product sold is identical to the one offered in the absence of image concerns.
Proposition 5. Suppose image exhibits a negative effect on utility.

(i) For A\ < —%as only types who care about quality but not about image buy quality

s =1 at monopoly price p = 1.

(i) For A > —%as both types who care about quality buy quality s = 1 at price p =

1+ X <1 below the conventional monopoly price.

Proof. Tt is clear that purely image-concerned consumers cannot be attracted to buy at
any positive price. Only quality-concerned consumers with o = 1 buy at all and therefore
any product (s,p) # (0,0) will obtain R(s,p) = 1. This implies that no differentiation in
terms of image is possible. The monopolist therefore has to decide only whether to offer
a product which is accepted by both—consumers who only value image and consumers
who additionally value quality—or whether to separate the two. Suppose first that only
purely quality-concerned consumers are served. Then the participation constraint of
consumers who only value quality must bind: p;g = s19. The maximal profit in this

% Suppose instead that also image aware consumers

case 18 at s;o = 1 with Il =
buy. Then, the binding participation constraint is the one of consumers who value both
quality and image: p;; = s11 — A. The profit maximizing quality level is s;; = 1 and

profits are IT = (% —A)(B). The proof is completed by comparing the two expressions. [

An alternative view would not interpret image as a means of vertical dimension but

instead take an identity perspective, where consumers are located on different value
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positions and try to find a product which matches their identity (Akerlof and Kranton,
2000). In a version of this model in which consumers derive utility from signaling their
preference for quality instead of following a common norm of what is “good” behavior the
set of profitable product offers changes as compared to the preceding analysis. Pooling
on a positive quality level does not occur anymore. Instead, the monopolist offers two

products at opposite quality levels and charges an image premium on both of them.

Quality as a public good Extending the application to ethical consumption, we can
interpret the purchase of quality as a private contribution to a public good through con-
sumption as is done in Besley and Ghatak (2007). The monopolistic producer bundles
the private consumption good with a contribution to the public good by engaging in re-
sponsible production methods. These are interpreted as quality here. Some consumers
experience warm glow utility from purchasing the good with the bundled contribution
(for warm glow see Andreoni, 1990). Some experience utility from being seen as contrib-
utors (image utility). Noone, however, takes into account that her individual purchase
has an impact on the total provision of the public good. Suppose the public good has a
social value of v > 0. Then, the efficient level of total quality provision is 8 + .2

Image concerns can help to move total consumption of quality closer to this target
but can also drive it further away from it when image becomes too valuable. In general,
efficient provision will not be reached with monopoly. Provision in the competitive
market is typically higher than in monopoly but not in general at the efficient level
either. The reason for this result is of course that—in contrast to the socially efficient
level of provision—the market-based provision of quality is independent of the social value
of quality. This finding is also evident in Figures 5 and 7: If the social value per unit of
quality is 7, the socially efficient provision level is § + v which is constant in A but in
general different from the market-based levels of provision.

For products which have a public good character like Fairtrade or organic production,
non-governmental organizations may try to “raise awareness” to foster their cause. How-
ever, “raising awareness’ may, depending on its meaning, have unintended consequences.
First, raising awareness can mean that public recognition increases and therefore the
value of image, A, increases. Second, raising awareness can mean that the number of
intrinsically motivated consumers, /3, increases. Finally, it can mean that the fraction of

consumers who value image - oy, o,,, whether or not they value quality - increases. Only

25This analysis abstracts from distributional concerns. Taking into account heterogeneity in warm glow
but ignoring image utility implies individually efficient contribution levels of s = v for consumers
with 0 = 0 and s = 1 + ~ for individuals with ¢ = 1.
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the latter two affect the distribution of preferences. At first sight, one might guess that
all effects go in the same direction since they all increase the population-wide willingness-
to-pay for quality. As has been shown in Corollary 4, however, this intuition is wrong;

increases in image concerns can decrease the provision of quality.

7. Discussion of existing and new insights

A classic conspicuous consumption model as in Corneo and Jeanne (1997) or Bagwell
and Bernheim (1996) features two goods, only one of which is conspicuous and assumes
that all consumers care about their images and can signal their types by adjusting their
purchased quantity freely. In such a model, consumers typically consume inefficiently
as they try to establish higher levels of status (Ireland, 1994). This paper departs from
the existing literature in two aspects which I discuss one after the other.

First, [ assume unit demand. Each consumer buys exactly one unit of one of the offered
products, either one with positive quality from the monopolist or the zero-quality outside
£00d.?% The unit-demand assumption forces the effect of image to show up in qualities.
In the monopoly case, the producer decides on product offers and accordingly influences
which images can be obtained.?” In competition, consumers can freely choose quality
but still are assumed to have unit demand so as to shut down signaling via consumed
quantities. Without such an assumption, consumers use consumed quantities as signals
(see e.g. Bagwell and Bernheim, 1996; Corneo and Jeanne, 1997). If image is not related
to wealth but to other traits, however, signaling via quantity is unreasonable.

Second, I assume that consumers differ in their image motivation as well as in their
intrinsic interest in quality whereas in other models consumers differ only in one dimen-
sion. This heterogeneity in image concerns yields interesting insights which are absent
in one-dimensional models while keeping their results nested as special cases. In con-
trast to previous work, I do not impose any restriction on the correlation between both
dimensions. Rayo (2013) extends a Mussa-Rosen type model of quality provision to
allow for heterogeneous image motivation but assumes that marginal utility from qual-
ity and image are proportional to each other. This assumption implies that consumer
heterogeneity can be captured by one dimension and it thereby precludes distortions in

quality provision other than those well-known from the literature on one-dimensional

26In particular with respect to food and clothes, which are necessary goods and purchased by (almost)
everybody, this assumption seems a reasonable simplification.

27This also contrasts with models of prosocial behavior where individuals can choose their desired level
of prosocial activity and thereby their signal freely (e.g. Bénabou and Tirole, 2006).
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screening. Pooling occurs if and only if the monopolist’s marginal revenue function is

2 My model illustrates a different reason for

somewhere decreasing in consumer type.
pooling, namely that marginal utilities in both dimensions are not aligned.? If image
and quality concerns are perfectly positively correlated this corresponds to the pro-
portionality assumption in Rayo (2013), the hazard rate condition is trivially fulfilled,
and pooling does not occur in my model either. Similarly, if everyone values image, my
model’s predictions are consistent with Vikander (2011) who assumes that all consumers
care about status to the same degree but differ in intrinsic preference for the good in
question.

By adding another preference parameter to a conspicuous consumption model, my
model contributes to the literature on two-dimensional screening. In contrast to classical
models of quality provision in the line of Mussa and Rosen (1978) and Maskin and
Riley (1984), the monopolist here faces a two-dimensional screening problem. Types
are binary in both dimensions as in the introduction to two-dimensional screening by
Armstrong and Rochet (1999). In contrast to Armstrong and Rochet (1999), image as the
additional product characteristic cannot be chosen freely in my model. The monopolist
faces the additional restriction that image must be consistent with consumers’ purchasing
choices. He offers a product menu and lets consumers self-select (second-degree price
discrimination). Thus, the monopolist manipulates signaling possibilities and images
in the market through his product offers. In my model, pooling occurs generically and
for reasons different from the bunching condition in standard screening models. Due to
the heterogeneity in image concerns, allocating image is not a zero-sum game anymore.
Pooling is then a tool to create value in the form of image to consumer types who value
image but who by themselves do not contribute to a positive image.

While T model images as signals about a consumer’s type, others model image as a
consumption externality which depends only on the number of consumers (e.g. Pastine
and Pastine, 2002; Amaldoss and Jain, 2011; Buehler and Halbheer, 2012). In those
models, image is not related to the average consumer type who buys a certain product
but image is simply a function of the number of consumers who purchase the product.
In this approach, some authors distinguish “snobs” (Leibenstein, 1950) who prefer to

consume in a small group and followers who gain utility the more others consume the

28This corresponds to a violation of the often made assumption that the hazard rate of the type
distribution is increasing. In such a case pooling occurs also in the absence of image motivation.
Bolton and Dewatripont (2004) discuss this phenomenon as “bunching and ironing” (p. 88ff).

29Note the similarity to a bundling problem. If the correlation between the individual valuations for
the two commodities or dimensions are not too strongly positive, bundling is the optimal strategy
for the monopolist (e.g. Bolton and Dewatripont, 2004, p. 210).
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same product. The signaling approach is more general: Corneo and Jeanne (1997) show

that status concerns can induce a follower and a snob effect as in Leibenstein (1950).

8. Conclusion

In this paper, I analyze quality provision and prices under the assumption that indi-
viduals differ in their valuation of quality as well as in their interest in social image.
Assuming that consumers can derive utility from the quality of a product or the social
image attached to it, I derive the optimal product line offered by a monopolist for any
combination of four types of consumers and compare it to a perfectly competitive market
with respect to welfare and quality provision.

When image concerns are sufficiently strong, ignoring image concerns does not maxi-
mize either welfare or monopoly profits but instead product offers are distorted to take
consumers’ signaling desire into account. Even though not justified by heterogeneous
valuations of quality, different quality levels can be sold in equilibrium to accommodate
heterogeneous image concerns. By introducing a low quality product, the monopolist
creates value in the form of the associated image and thereby manages to sell to more
consumers. However, doing so may even decreases total quality provision. In a compet-
itive market, consumers’ image concerns also induce differentiated product purchases.
In contrast to the monopoly case, consumers use inflated quality as a functional excuse
to separate from others and improve their image. Consequently, total quality provision
increases. The competitive outcome of separation via inflated quality is less efficient
than separation in monopoly which is induced through menu restrictions. Therefore,
welfare is higher in monopoly than in competition for generic sets of parameters.

Contrary to what one might expect, image concerns do not always increase the pro-
vision of quality. Instead, the monopolist tailors to image concerns by increasing prices
for those consumers who are willing to pay a premium for the image in addition to the
price for quality. To charge as high an image premium as possible on the highest quality
product, the producer may either offer a low quality alternative and thus depress average
quality or reduce the market to an exclusive high-price product. Thus, if quality is con-
sidered a public good, as seems reasonable when we talk about quality as representing
working standards, environmentally friendly production methods, or other components
of CSR, image concerns can be detrimental. If advertising these causes or campaigns
which are intended to raise awareness do not increase consumers’ intrinsic interest but

raise only their image concerns, such publicity campaigns can induce a reduction in the
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total provision of the public good. Under competition, however, quality provision never
decreases when image concerns increase. Even though competition leads to higher total
consumption of quality, welfare may be lower than in monopoly if the cost of providing
quality as well as the utility provided through image are taken into account.

The predictions for the monopoly case in my model depend on how both motivations
are correlated. However, little research has investigated heterogeneity in image concerns.
In related work (Friedrichsen and Engelmann, 2013), we conduct laboratory experiments
to test whether intrinsically motivated individuals exhibit stronger or less pronounced
image concerns when it comes to buying Fairtrade chocolate. We find evidence for a
negative relationship, i.e. those who do not value Fairtrade chocolate intrinsically exhibit

stronger image concerns.

Appendix

A. Proofs

In the proofs, I refer to unconcerned consumers as type 00, to purely image-concerned
consumers as type 01, to purely quality-concerned consumers as type 10, and to con-
sumers who value both quality and image as type 11. In the one-dimensional bench-
marks, type 0 refers to consumers with ¢ = 0 and type 1 to consumers with ¢ = 1. Par-
ticipation and incentive constraints are indexed correspondingly. The non-participation
corresponds to a product (0,0), the image of which might be positive. I index images,
qualities, and prices within a menu by L and H to indicate that these values belong to,
respectively, the ‘low” and ‘high’ product, where the ranking is based on the image. To
simplify notation define \; := a”(l_fw and Ay := W

Proof of Lemma 3

Proof. Suppose the monopolist offers a separating contract and that given this contract
the preferred equilibrium of the monopolist is played. Due to separation R; = 1 and
Ry = 0. In analogy to the case without image motivation, by profit maximization
type 0’s participation constraint and type 1’s incentive compatibility constraint bind:
Po=0-s0+ARy=0and py =1-s3 — (1 —0)sg+ A(Ry — Ry) = $1 — S0 + A.

The maximization problem becomes

max f(s1 — 5o+ A — =52) + (1 — B)(—2s8).

50,51 2
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Taking derivatives and observing that quality cannot be negative gives

f(l—s1)=0 = s7=1
—B—(1-=pP)so<0 = s5=0.

Prices are pj = 1+ X and pj; = 0. It is easily seen that the participation constraint of
type 1 and the incentive compatibility constraint of type 0 are fulfilled at these values.
The profit corresponding to the separating menu is 119 = ’g + BA > 0. Profit decreases
with imperfect separation since then consumers of type 1 do not buy, the image of
non-participation becomes positive, and therefore those who do buy pay less.

Suppose there is full pooling, i.e. the same product (s,p) # (0,0) is bought by
all consumers. The participation constraint of type 0 is the strictest and thus binds:
p=0-s+ApB1l+ (1 —-p5)0— Ry) = A8 — Rp). Since the outside good is chosen only
out of equilibrium, the consumption stage has a continuum of equilibria with associated
images Ry = FE|c|(0,0)] € [0,5]. Obviously, the monopolist’s profit from pooling is
largest for Ry = 0. In this case profit maximization gives s* = 0 and p* = S\. The
corresponding profit is II” = BA < II%. Profits are just shifted upwards by A3 as
compared to the situation without image motivation. The equilibrium offer is separating.
If non-participation is associated with higher image out of equilibrium, profits will be

even lower and thus pooling is not optimal.3° O

Proof of Lemma 1

Proof. Suppose the monopolist offers M C ]RQZO. Denote by (s,p)* the product in

M which maximizes s — p. Assume without loss of generality that the maximizer is

31

unique.”” Then type 10 buys this product. Note that unconcerned consumers who do

value neither quality nor image, 0 = p = 0 decide not to buy from the monopolist for

30Note that after the separating contract has been offered, there is another equilibrium in the consumer
game. High type consumers could collectively deviate to buying the lower quality thereby realizing
higher utility since then R(0,0) = /. Since the monopolist would in this case make zero profits,
offering this menu cannot be optimal for the monopolist so that I do not have to consider it further.
The same argument applies to equilibria where only a fraction of consumers coordinates. I discuss
contracts which are robust against consumer coordination in Friedrichsen (2013a).

3If there were two maximizers (s,p) # (s’,p’), in the consumption stage two equilibria exist where
consumers behave as if (s, p) or (s',p’) was the unique maximizer of s — p and ignore the other one.
Possibly the consumption stage has mixed strategy equilibria in addition. Note, however, that the
monopolist is always better off including only one of the two products in the menu, namely the one
that yields a higher profit margin p — 3s°.
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any positive price. Thus, non-participation (0,0) always occurs in equilibrium and its
image is restricted by Bayes’ rule.
Let beliefs be such that R(s,p) = 0 for all (s,p) € M with (s,p) # (s,p)* and
R((s,p)*) > 0. Then, (s,p)* = by(10) = bay(11). Furthermore, (0,0) = br4(00).
Finally,

(0,0) it A< R((s,p)*)"'p
br(01) = § € {(0,0), (s,p)*} if A= R((s,p)*)"'p
(s,p)* if A\ > R((s,p)*)"'p

I distinguish two cases:

Case 1: Suppose (s,p)* # (0,0). Then, for A\ < #ﬁ—ﬁ) and for A > 1, a pure
strategy equilibrium in the consumer game exists. For A\ < /#(1—/3)’ types 10 and 11
buy (s,p)* and type 00 and 01 do not buy. For A > 1, types 10, 11, and 01 buy (s,p)*

and type 00 does not buy. For # < A < 1, a mixed strategy equilibrium exists,

1-0)
where types 10, 11 and fraction ¢ of type 01 buy. Type 00 and fraction (1 — ¢) of type
01 do not buy. The mixing probability is given by ¢ = 1%'

Case 2: Suppose (s,p)* = (0,0). Then, the consumption stage has a pure strategy

equilibrium in which no consumer buys but all choose (0, 0). ]

Proof of Proposition 1

Proof. T first prove that the monopolist will offer at most two products different from
the non-participation option. Remember that for expositional reasons the latter, (0,0)
is always part of the product menu M. Second, I exclude all but four partitions of
consumers on products as inconsistent with profit maximization in Lemma A2. Third,
I derive the prices and qualities which maximize the monopolist’s profit subject to the
corresponding incentive compatibility and participation constraints given each of the
four partitions in Lemmas A3 to A6. For ease of exposition I introduce the names for
the equilibrium candidates already in Lemma A2. Later, these names refer only to the

equilibrium candidates which remain in Proposition 1.

Lemma A1l. The monopolist offers at most 2 products and non-participation (0,0).
Proof. Suppose the monopolist offers (0,0), (sz,pr), (Su,pu), where (sp,pr) # (Su, pu)
and both are different from non-participation. Suppose further there is a pure-strategy

equilibrium in the consumer game, where type 00 takes (0,0), type 10 and 01 take

(sp,pr), and type 11 takes (sy,py) and profit is maximal in the set of 2 product menus
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with voluntary participation. I show (by contradiction) that the monopolist cannot
increase profits by offering a third (non-zero) product (s',p') ¢ {(sr,pr), (Su,pr)}- By
Corollary 1 a menu with 3 products and non-participation involves randomization of at
least one consumer type and (partial) pooling. Type 00 always takes (0, 0).

(i) Suppose a single type op € {01,10,11} randomizes over (s',p") and his original
choice. Type 01 alone would not buy (s',p") because it has zero image. Type 10 or 11
only randomizes if s’ — p’ = s; — p; for i = L, H, respectively. But if (s',p’) gives higher
per unit profit, the original offer was not optimal.

(i) Suppose types 11 and 10 buy (s',p'). Then, R(s',p') = R(sy,pr) = 1. For type
10 it must hold that p;, — p' = s, — &, for type 11 py — p' = sy — §'. These imply
pr = pr + (sg — sp). The participation constraint of type 10, py, < sp, yields pg < sy
and p’ < &'. At the profit maximum both bind and quality is s’ = sy. But then p’ = py.

(iii) Suppose (', p') is bought by types 11 and 01. Then p’ < R(s',p’) and profit would
increase if type 10 bought (&', p’) too to increase the feasible price R(s',p’) (see Lemma
A2). This does not maximize profits either as shown in Lemma AS8.

(iv) Suppose types 10 and 01 buy (s',p’) and thus R(s',p’) € (0,1). Assume that
R(s',p') > R(sp,pr). Then, incentive compatibility and profit maximization yield
s = min{\(R(sz,pr) — Ro),1} < 1 and pr, = s; as well as ' = min{\(R(s',p) —
R(sp,pr)),1} <1 and p’ = s'. Since costs are convex in s, profit from types 10 and 01
is concave in s and is highest if only one product is offered to types 01 and 10.

(v) Suppose (s',p') is bought by types 11,10 and 01. According to Lemma A8 the
original menu (0,0), (sz,pr), (Su, py) must yield higher profit.

The same arguments apply for offering several additional products. Since it is not prof-
itable to introduce an additional product into the two-product menu, it is not profitable

to offer even more products. O

Lemma A2. If the monopolist maximizes profits, the equilibrium features one of the
following four consumer partitions (s,sp,sg > 0 and p,py,py > 0): Standard good -
types 10 and 11 buy (s,p), others (0,0). Mass market - types 01, 10, and 11 buy (s, p),
others (0,0). Image building - types 01 and 10 buy (sp,pr), type 11 buys (sy,pu),
others (0,0). Exclustve good - type 11 buys (s,p), others (0,0).

Proof. First, Lemma 2 states an equilibrium candidate which offers strictly positive
profit under heterogeneous image concerns. Any other equilibrium candidate must offer
strictly positive profit. Second, type 00 chooses (0,0) in any equilibrium since she values

neither quality nor image. Further, it is always profitable to sell s > 0 to type 11. Thus,
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no equilibrium candidate can pool these two types. Third, type 01 does not buy if her
image is zero but she only buys if she is pooled with type 10 or type 11.

Finally, in equilibrium type 01 and type 11 choose the same product only if type 10
chooses the same product. Suppose to the contrary that the monopolist offers (sp, pp)
to types 01 and 11, a different product (s19,p10)) to type 10 and type 00 chooses (0,0).

I consider two separate cases.

Case 1: (s10,p10) = (0,0). Then, R(0,0) = (1_5)(1’8_(;)0‘;)6(1_%), whereas the product
(sp,pp)—chosen by consumers of types 11 and 01-has R(sp,pp) = =~ The

(I-B)an+Bas "
maximum price sp is determined by type 01’s participation constraint, AR(sp, pp)—pp >

R(0,0). If this is fulfilled, type 11’s participation constraint is automatically fulfilled.
Thus, pp = A R(sp,pp) — R(0,0)) and the optimal prize is independent of quality.
Since quality is costly, the monopolist sets sp = 0 and profit from pooling types 01

and 11 is at most II* = (Ba, + (1 — 5)0471))\((175)5;;%3% — (176)(167(;)18)6(17%))' Selling

instead only totype 11 allows to sell (s,p) = (1,1 + A(1 — ﬁl(%o‘ﬁ)

% = Ba,(1+ A1 — 6&;&5)) — 1). Profit from only selling to type 11 strictly dominates

profits from the offer that pools type 01 and 11:

) and obtain profits

HE - H* > %ﬂ - O‘sﬁ/\ﬁl(l__aog) + (6 S + (1 - B)an)/\ﬂl(l_ aaﬁs)
o asﬁ B(l - as)
=5 +<1_B)an}\—1—0536 >0

Case 2: Suppose (s10,p10)) # (0,0). Then, consumers obtain images R(0,0) =

0, R(sp,pp) = (1—5)6+n+&c’ and R(s10,p10) = 1. Incentive compatibility for purely

quality-concerned consumers requires sp — pp = So1 — Po1 < S10 — p1o Which implies by
R(sp,pp) < 1that sp+ARp —pp = s11+AR11 —p11 < S10+ A —Dpio = S10+ AR10 — Pro-

This violates incentive compatibility for consumers of type 11. O

To further restrict the set of equilibrium candidates, the following four lemmas char-

acterize the offers which—for a given partition—give the highest profit.

Lemma A3. In standard good, the monopolist mazrimizes profits by offering

(1,1)  ifa<1
AN ifA>1

for X < 2. If A > 2 a standard good cannot be profitably sustained.
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Proof. Denote the product offered by the monopolist by (s,p) with s,p > 0 and the
image corresponding to it by R. Types 01 and 00 are not willing to pay for quality, do
not buy, and obtain an image of zero R(0,0) = 0. Type 10 buys (s,p) if s — p > 0.
Type 11 receive additional image utility and buys too. As profit increases in p, s = p.
To prevent type 01 from buying (s, p), it has to fulfill AR(0,0) > AR —p = AR —s. The
monopolist chooses s to maximize (s — %32) such that s > AR = \. If the separation is
sustained R = 1 and thus, s = max{1, A}. If image concern is more than twice as large
as marginal utility from quality, A > 2, a standard good menu is not feasible anymore.

Hindering type 01 from buying would require a quality so high that profit is negative. [J

Lemma A4. In mass market, the monopolist maximizes profits by offering

(AR,AR) if A< R

(s,p) = _ -
(1,1) if A > R

Proof. Type 00 does not buy and receives image R(0,0) = 0. The remaining group

has image R = Incentive compatibility for types 01 and 10 requires p <

)
min{ AR, s}. If these hold, incentive compatibility for type 11 follows. Since profit is
increasing in price and a higher p does not violate any other constraint, p = min{ AR, s}.

I show in two steps that profit maximization requires s < min{AR, 1}. Since profit is
increasing in s for s <1 this implies s = min{ AR, 1}.

Step 1: Show that s < AR. Suppose to the contrary s > AR. Consider an alternative
product (s',p") = (AR, AR) which offers lower quality at the same price. Incentive
compatibility is still fulfilled and profit increases by AIl = (B+a,(1—5))(—3(AR)*+35?).
Since s > AR by assumption, AIl > 0 contradicting optimality.

Step 2: Show that s < 1. From step 1 we know s < AR and therefore p = s. 1
distinguish two cases depending on the size of \. Suppose first A < R~!. In this case
AR < 1 and part 1 applies. Suppose now A > R~!. Then, AR > 1. The monopolist
chooses s to maximize (3 + a,(1 — 3))(s — 5s?) such that s < AR. Since AR > 1, the

optimal high quality is unconstrained and thus s = 1. O

Lemma A5. In tmage building, the monopolist mazximizes profits by offering

(AR, ARL) if A< R;!
(SLpr) = . fl and (SHupH) = (17 1+ A
(1,1) if A\ > R}

an(1—B) )
(1 - 045)6 + O‘n(l - 6)
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Proof. Type 00 does not buy and R(0,0) = 0. The group of types 10 and 01 receives
(l—cf)(l;r% and type 11 gets image Ry = 1. Incentive compatibility for
type 11 requires sy + ARy — pyg > s + AR, — pr which is equivalent to

O‘n(l _B)
1 —ay)B+ a,(1—=7)

image Ry =

(6) pHSPL-i-)\( + Sy — St
Participation of 10 and 01 requires p;, < min{ARy, sy} and their buying the low product
is incentive compatible if s; —p;, > sy —pyg and ARy, —pr, > ARy — py. Profit increases

in py and all other constraints are relaxed if the price for high quality goes up. Thus,

(6) binds and pg = pr + A(l_aj‘)"ﬁ(i;fgl_ﬁ) + sy — sz. Then, price is chosen as high as
possible at p;, = min{\Ry, sy }. I show in two steps that profit maximization requires
s;, <min{A\Ry, 1}. Since profit is increasing in s for s < 1 this implies s, = min{ ARy, 1}.

Step 1: Show that s; < ARj. Suppose instead that s; > AR;. Consider an alterna-
tive product (s',p") = (AR, ARy) which offers lower quality at the same price. Adjust
the price of the high quality product by the same amount if necessary to ensure incentive
compatibility. Profit increases by at least AIl = (8(1 — a,) + (1 — B)aw)(—35(ARL)? +
5(sp)?). Since s;, > ARy, AIl > 0. Any change in price and quality for type 11 (ignored
here) increases profits further. Thus, the original product offer was not optimal.

Step 2: Show that s;, < 1. By step 1 s < ARy, and therefore p;, = s;. I distinguish
two cases depending on A and show that s, = 1 < ARy is optimal if A > R;' and
s, = ARy otherwise. Suppose first that A < RZI. Then, AR;, < 1 and by step 1 the

claim is true. Suppose now A > RZI. Then, ARy, > 1. Thus, I have p;, = s; and

_ an(l_ﬂ)
Pu = >‘(1—a5)5+an(1—5) +Su-

Using these values, the monopolist chooses sy, sy to maximize

1 an(l—05) 1
1-— 1-— S A n — Z52).
(5( as)+( B)Qn)(sL 23L)+Bas( (1—oz3)6+ozn(1—ﬁ) +SH 2SH)
This yields s, =sg=1land pp, =1<1+ )\(l_a‘:)’b(i;le_ﬂ) = pH. O

Lemma AG6. In exclusive market, the monopolist maximizes profits by offering

1-p

(s,p) = (1,1+)\1_%B

).

Proof. 1f we require 00, 01, and 10 to make the same choice, it must be that none of them

buys since 00 will never buy. The group’s image is positive, R(0,0) = % < 1. Type

11 has image Ry = 1. Incentive compatibility for 11 requires py < sy + A(Ryg — Rp) =
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Sy + >‘1:fﬁ' For 10 not to prefer 11’s product requires sy < py and for 01 incentive

compatibility requires py > A(Rg — Rp). Both are relaxed if py increases and profit
goes up. Thus, py = sy + AM(Ry — Ry).
The profit maximization problem of the monopolist becomes

1-8 1,

—aj 21

maxIl = PBas(sg + A
SH

The profit maximizing choice is s =1 and py =1+ )\I:fﬂ. O

Lemmas A2, A3, A4, A5, and A6 together constitute the proof of Proposition 1. [

Proof of Proposition 2

Proof. 1 first characterize the profit functions associated with each equilibrium candi-
date, then exclude mass market from consideration, and finally compare profits across

the remaining equilibrium candidates to identify which maximizes profit.

Lemma AT7. (i) Profit in standard good (II°) is constant for A\ < 1 and decreasing

and concave for X > 1. (i) Profit in image building (I1') is increasing and concave

for A < O‘”“Zf_);:g;as)ﬁ and linearly increasing for X > W (iii) Profit in

exclusive good (I1F) is linearly increasing.

Proof. Lemmas A3, A5, and A6 yield the following profit functions:

B .
(7) m = 2 2 ifA<1
g ()\ - )‘7) otherwise
B(an(1=B)(as+2N) +(1=as)B(as(1=0)2+(2-A)X)) .
(8) I = 20n+2(1—0n—as)f if A<\
%(5 +ag(l-5)) + (1f2?)sﬁ(i;f)(fiﬂ) otherwise
1L (1-(1—a)8—ap)X
9 e = 8=
o o/ (2 " 1—af

From these I derive
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0 ifA<1 0 iftA<1

s o2ms _
_ S _
A lsa-N <o ifax>1 » B<0 ifA>1
R T B - I B e I PP
o’ _ i _
R Y ifA>x |0 if A > X
e _ as(1-8)B 92IIE
o = “i—ap >0 =0

]

Lemma AS8. Offering a mass market product, i.e. a product which attracts all but the

tgnorant consumers, is never optimal for the monopolist.

Proof. Profit from the image building menu II’ is given in equation 8. From Lemma A4,

I compute profit in the mass market as

5A(2—ﬂ++§1_5)) A<\

1
(10) = {7
(o (1= B)+ ) otherwise

Suppose A < A;. Rearranging terms in the profit functions (see Lemma A7) yields

M 2 asf?(an(2—as)(1—B)+8—asf) (I—as)asp? asf
I =T > 0 & N e s s tan (i) ~ MTanstanim + 5 >0
The discriminant of the quadratic expression in A is negative since ay, oy, 8 € (0, 1)
by Assumption 2. Thus, the expression does not have a real root. Since the coefficient
of the quadratic term is positive, II’ > II for all A > 0.
Suppose A1 < A < Ag.

-1 >0

W ((1 as)f ) ((A=as B) +(1—as)Ban(1=F)+an(1-B)asB o (I1—as)B+an(1-5)
& A i aBran @A) TA (1=as)Btan—F) 7 >0

The left-hand side corresponds to a parabolic function in A which opens downwards and
has two roots, which enclose the interval (A1, As]. Thus, for A\; < A < Ay, it takes only
positive values and I17 > TV,

s I _ M __ anas(lfﬁ)ﬂA
Suppose A > Ag. In this case, II' — IT" = (—afran(i-F) > 0. n

Derivation of \n:
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For A > 1, II° is decreasing in A, II™ is increasing in A\, and at A = 1 IIM > II°
(equations 7 and 10). By Lemma A8 IT™ is never maximal and therefore \,, < 1.

Suppose A < 1. Rearranging terms gives

2<O‘n(1 - ﬁ) + (1 - 045)26) i Oy, + (1 — O — an)ﬁ >0

S I
% > 117 & A2 - A a5 ap 2

an(1-8) | Van(1=B)(an(1-B)+(1—0as)(1+as)B)
G-an?s & (1-s)?B and
it is easy to see that A() < 1 < A\ so that we have have

Tis expression has two roots \(0:2) =1 +

. on(1-8) _ \/an (=B (1) +(1=a’(L¥ar)B)
(1) TSI HA<A) =14 208V e — s

Using the respective profit functions from equations 7 and 9 T obtain

- Oés)(l _ O‘sﬁ)
2a5(1 = p)

1
(12) 1% > 17 if A < ( = Asg

Standard good is optimal if and only if it gives higher profit than image building and
exclusive good, A, := min{Agg, \g;}. Using the definitions in (11) and (12) I compute

— 1 s sB—3 2
(13) Ase<Asr & a,>iand < gfmé and a,, < & +‘za(f(;r_aﬁ)@ )

and thus have

5 e if 13 holds
1+ (O{i(;ﬁ}; - \/an(17/8)(%((11:@;2)(;%)2(Has)ﬁ) otherwise

Derivation of \y:

Suppose A < Ao

B — o) + (1 = B)ay — Bas(1 — Ba)
5(1_045)(1_6055) SO

(14) I > T1% & A2 — X2

(1=as)+(1=plan—pfas(=fas) .4

i 1 — 2) — 98
The expression has two real roots A" =0 and \'¥) =2 50 —an) (i Bay)

it is 17 > IF if A € [0, min{A\? \;}]. Define for later use

B(1 —ag) + (1 — Bay, — Pas(l — Pay)
B(1 = a,)(1 = Bay)

<15) )\IE,10W = )\(2) =2
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Suppose now A > \,. Rearranging terms yields

(16) > e )< l(ﬁ(l —as) + (1 — Ban)*(1 — Bay)

— 2 (1_055)52045(1_5)(1_0%)

= )\IE,high

I1! is concave in A for A < Ay, linear thereafter and II¥ is linear in A for all values of
A (Lemma A7). Furthermore, we see that I1¥|\_y < I1/|5—o. Thus, [T’ crosses IIZ only
once and from above. Therefore, the region of A where image building is optimal, is an

interval.®* With A\ jow and Aigpign as defined in equations 15 and 16 we have

(17) AiEhigh = A2 = Atijow = A2, and Agjow < A2 = Aiphigh < A2

and Asg < Asr = Aipjow < Agr

Using (13) and (17), I define

AsE if (13) holds
(18) Am = AElow  if MElow < A2 and —(13) holds
MEnigh  if MEnigh > A2 and —=(13) hold

Proof of Corollary 3:
3as—1 6(14“13(54“1.95_3))2
asta2 das(1-B)2

2 image building is never optimal. The proof is by contradiction.
B(l+as(B+asf—3))?

Proof. Suppose o, > % and 8 < and «,, < so that by Proposition

Since Tos(1-P)2 is increasing in (, we have «, < W Suppose «,, >
as. The above implies W > oy & 27oz§ — 3404? + 8a, — 1 > 0. However, if
s > 3 then 270 — 3402 + 8a, — 1 = 27a2(a? — 1) — Tay (e, — 1) =1 <0 . O

Proof of Lemma 4

Proof. First note that there cannot be a partially pooling equilibrium at another product

since purely quality-concerned consumers will always defect to buying (1, %)

Also note that for A < %a”(lz&)gggasm, purely image-concerned consumers must be
¥
q of the purely image-concerned consumers buy (1

) and choosing (0,0). In equilibrium only a fraction

1
2

indifferent between buying (1

). The associated image is then

32The interval is empty if and only if II? crosses II¥ before it crosses II° (Asg < Mgz, cf. Corollary 3).
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R(L%,q) = (1(1—/3%' The indifference condition for purely image-concerned con-
sumers (image utility equals price) pins down its participation probability ¢ and thereby

the associated image uniquely:

p 1 P
(19) q(1—=B)a, +8 2 ( )(Q—B)an
The value ¢ increases monotonically in A over [%, %W], the decrease in image

through increased ¢ exactly balances the increase in the marginal value of image .
Images associated with all other products must be such that no consumer type wants

to switch. This is ensured for instance by beliefs p(s’,p’) = 0 for all (', p') # (1,1). O

Proof of Lemma 5

! (142)? : : :
Proof. Suppose two products (1, 5) and (1 + ¢, =5*) constitute a partially separating
equilibrium: type 11 buys (1+-¢, (H;)z), type 10 buys (1, 1), type 00 chooses (0,0). Type
01 buys (1, 3) with probability ¢ and chooses (0, 0) with probability 1—g, where ¢ is given
] 3 — 1y B(l_ S) (1+ )2 —
in equation 5. Images are 12(0,0) = 0, R(1, 3) = g4 5ran-ma, and R(1+e, =) = 1.
Suppose out-of-equilibrium beliefs are p(s,p) = 0 for all other products.

1) over any other product independent of beliefs.

12
Type 01 indeed prefers (1, %) over (1+¢, %) in the proposed equilibrium if

Clearly, type 10 prefers (1

(20) U()l(l, %7 R(L %)) > U01<1 Te, (1 ;8)271?{(1 te, (1 25)2))
B(1 — ) 1 B (1+¢)?
(:Mﬁ(l—as)JrQ(l—ﬁ)an . 2

Se>egi=4/142\ —1
\/ ﬂ(l_as>+Q(1_ﬁ>O‘n
For \ < L (1—as)B+gan(1-0)

3 (—as)B , participation of type 01 is partial since the image of the

low quality product under full participation is too low to compensate for the price of %

The participation probability ¢ of type 01 is given in Equation 5 in the main text.
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Consumer type 11 prefers (1 + ¢, (IJ;E)Z) over (1,3) if

(21) Unl, %’R(la %)) < Un(+2, 35 g B2
B(l — Oés) 1 (1 + 5)2
S ) gl =P, 2~ TETAT T

_ Q<1 B 6)0571
Se<Ei=4[2)\
\/ 6(1_as)+Q(1_B)an
It follows from (20) and (21) that there is a continuum of separating equilibria (1 +
€, @) such that ¢ € [g,£]. For € too low, type 01 prefers (1 + ¢, #) and separation
breaks down (Condition 20). For ¢ too large the price needed to recover the production

cost exceeds consumer’s willingness to pay (Condition 21).

(1+e)?

5—) as an equilibrium:

The following beliefs sustain (1 + ¢,

1 if (s,p) = (1+¢, 1525
N(Svp) = B(l—oi()l—o—_qc(yi)—ﬁ)an 1f (Svp) = (L %)
0 else.

Proof of Proposition 3

Proof. The first claim is trivial. For \ < %, type 01 does not want to buy. Thus,

R(1, %) = 1 and type 11 does need to separate to obtain a better image. Thus, the
pooling equilibrium standard good is unique. For the second part, suppose A > %
I first show that among the separating equilibria there is a unique equilibrium which
is consistent with the Intuitive Criterion (formally, the model is not a proper signaling
game but can be regarded as one, see Footnote 19). In this separating equilibrium ¢ = ¢.
Then, I show that no pooling equilibrium is consistent with the Intuitive Criterion.

(i) The proof is by contradiction. Assume there is a separating equilibrium as derived
in Lemma 5 with £ > £. Sustaining this equilibrium would require the belief on (1+¢, ITJ@)
to be sufficiently low. A necessary condition for “sufficiently low” is u(1 + g, 1T+§) < 1.
However, type 00 would do worse by buying (1+¢, 1T+§) instead of choosing (0, 0) for any
belief. Type 01 cannot profit from deviating to (1 +¢, 3%) for any belief R(1+¢, 13%) €
[0, 1] by definition of € (see the proof of Lemma 5, in particular Equation 21). Also type

10 is better off buying (1,1) than anything else, independent of beliefs. Only type 11
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can strictly profit from deviating from (1 + ¢, ) to (1 + e, 22%). Thus, the only belief

5
consistent with the Intuitive Criterion is z(1 +¢, * 1££) = 1 for which type 11 is better off

buying (1 + ¢, %) than (14 ¢, ).

The same argument goes through for all potentially separating equilibria, where s =

1+eandp > 1+E

g, (H;) ) with partlcipation behavior and beliefs as defined in Lemma 5.

The only separating equilibrium, which remains is (1, %) and (1

(ii) Consider a pooling equilibrium where type 01 buys (1, 5) with probability ¢ as
defined in Equation 4 and with probability 1 — ¢ type 01 choose (0,0) so that R(1, 5) =
m. I show in the following that there always exists ¢ > 0 such that type 11
profits from deviating to product (1 + &, (HE) —=--) if he beliefs this to be associated with
R =1, while type 01 cannot profit from dev1at1ng for any belief. But then, according
to the Intuitive Criterion, R(1 + ¢, (HE) ) = 1 since for R(1 + ¢, (H‘E) ) < 1 we would
assign positive probability to a type Who would never gain from Choosmg this product.

Choose € > 0 such that § < A(1 — 6(173(31)1?1)(%5)%) < &+ 5. Then, for the product
(1+¢, (1+5) —==-) the following holds:

(a) For the most favorable belief R(1 + ¢, (HE) ) =1, type 11 gains from separating:

Un(1,3,R(1,3)) < Un(l+e, (Ha) R=1) e 5 <A1 - ﬁ(l—i(sl);izﬁﬂ)an)

(b) Type 01 cannot gain from deviating to (1 + ¢, %) even for the most favorable
belief R(1 4 &, 125 — 1.

1 1-8)an
Un(14e, B8 1= 1) < Up (1,1, R(1, 1)) & A1 — 5(1_53”[;31_6)%)

13
<e+3

Proof of Lemma 6

Proof. Suppose the monopolist has to obey a MQS of s = 1. Product offers in the
standard good and the exclusive good are unaffected by the MQS. For the mass market
(see Lemma A4) the monopolist then chooses s = max{1, min{1, \R}} = 1. Prices are

adjusted such that incentive compatibility is fulfilled. The optimal product offer is

(1,AR) if A< R

(s,p) =
(1,1) i A>R!
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For the image building menu (see Lemma A5) the monopolist cannot decrease quality
below 1 and chooses s;, = max{1l,min{1,AR.}} = 1. Incentive compatibility requires
that the price for the high quality product is adjusted upwards. For A\ < R™!, the
price for the low quality product lies below its quality since otherwise the purely image-

concerned consumer would not buy. This yields optimal product offers as

(1, ARy) if A< R! (1, ) if \ < R;*
(sz,pr) = ) . (sw,pm) = . 1
(1,1) if \ > R, (L1+A1—=Ryp)) ifA>R;

From this I compute profits for each consumer partition. For any set of parameters,
the equilibrium with regulation is given by the offer which maximizes profits. Then, I
compute consumer surplus for each equilibrium, and also welfare as the sum of consumers
surplus and profit. I compare consumer surplus and welfare with regulation with results

from Section 5. The proof is completed by Examples 3 and 4:

Example 3. Suppose a,, = %,as = ﬁ, = g, = 3. With and without regulation, the

monopolist offers an image building menu. The introduction of the MQS s = 1 decreases
profits from 0.38484 to 0.20898 but increases consumer surplus from 0.00317 to 0.05414.
The former effect is stronger: Welfare is 0.38801 without regulation and only 0.26312
with the MQS.

_3_
40967

image building menu without requlation and an exclusive good in the presence of the

Example 4. Suppose a,, = g = 21@,6 = m,)\ = 2. The monopolist offers an
MQS s = 1. Consumer surplus decreases from 5.43230 x 107 without requlation to
3.56475 x 1077 with the MQS. Profit also decreases. Welfare decreases from 0.00037
without regulation to 3.08073 x 107 with requlation.

Proof of Corollary 6

Proof. Any one-product equilibrium features s = 1 and is unaffected. Suppose we
are in a two-product equilibrium. By Proposition 3 the product chosen by type 11

in this equilibrium is characterized by § = \/1 + an(ffggr(fi)ﬁ > 1. MC(3) = % +
an(1-B8)\

e (-3 (1—a5 18 just high enough to ensure that type 01 prefers to buy (1,3)
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Choose 0 < ¢ < \/1 + % — 1. For each product (s,p) set the tax to

0 if s <1
_ an(1-5) -
(22) t(s,p) = )\an(l—ﬁ)-‘r(l—as),ﬁ if s>1lands#1+¢
A—n(=5) —e? ifs=1+¢

an(1=-p)+(1-as)B

Then, type 11 is best off choosing (1 + ¢, MC(1 + €)) and paying the associated
tax. Assuming separation holds, her utility is then Uy (1 4+ ¢, MC(1 4 ¢),t) = % +

)\an(lsﬁ)az)ﬁ N —i— . This is greater than utility would be from choosing (1, %) which
(1 O‘S)/B

equals 3+ )\an(l—b’)—i-(l—as)ﬁ

type 11 derives strictly lower utility Uy (s, MC(s),t) = 5+ /\m —l—s — 15t —

from choosing it than from Choosing (1, 1) Type 01 does not want to mimic type 11 since

1y — (1—as)B (1—as)B 1,12 —
Ugl(l, 5) = Aan(lfﬁ)Jr(lfas)ﬁ 5 > /\m—§+§€ —& = U01(1+€,MC(1+€),t)

Thus, separation indeed holds.

. Moreover, for any other quality level s > 1, s — 1 < 5 and

Since separation is unchanged, the allocation of image remains the same and welfare
increases by the increased efficiency in production because the quality which type 11
chooses now 1 + ¢ is smaller than § by construction.

The tax income does not directly affect welfare but is a transit item since it is sub-
tracted from surplus of type 11 consumers. Thus, it can be seen that there always exists
a welfare improving tax scheme. However, not necessarily everyone is better off. The
tax does not affect choices by types 00, 01, and 10 and thereby does not affect their
surplus either. Type 11 is affected, though. If the functional excuse § is relatively small,
s < 3, type 11 is hurt by the luxury tax even though welfare increases. The reason is
that the tax can be larger than the per unit increase in net surplus. Since taxes cancel
out in welfare this implies an increase in total welfare but consumers of type 11 are still
worse off so that the tax does not constitute a Pareto improvement.

In the absence of the tax, type 11 would choose § = \/1 o 20‘%5:@2)5 > 1at a

price p=MC(5) =1 + an(la”ﬁ()l (ﬁl) o5 Which yields utility U (8, MC(3)) = 5+ — 352

Utility with taxatlon is higher if the following holds:

= +1€2>§—|—/\—l§2
2 Y- B+ (1—ay)f | 2 2

" ~ _1z2 _ (1—as)p
From the definition of § we know that A — 55° = Aan(lfﬁ)Jr(lfas)ﬁ

is equivalent to 2 > 2(s — 1) which is only true if € > 1/2(5 — 1) > 0. This requirement

— % so that the former
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on ¢ can be fulfilled whenever
26—1)<5—-1=25-2<3-25+158-45+3>0

Given s > 1 by definition, this inequality is fulfilled for all s > 3. Thus, a welfare-
improving tax that also constitutes a Pareto improvement exists, whenever § > 3.

To ensure that consumer surplus remains unchanged but choices are unaffected or
increases, a more complicated tax scheme has to be put in place which redistributes the
tax income to all consumers in a lumpsum way. It is not clear that such a scheme always

exists. O
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