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Abstract

We investigate the effect of product excellence on firm profitability in a competitive market with
vertical and horizontal differentiation. We develop a theoretical model and derive conditions under
which the effect of excellence on profitability, the latter defined as the ratio of equilibrium profits to
the invested capital, can be either positive, zero, or negative. We test our theoretical predictions by
examining a sample of 1,052 Italian wineries over the period 2006-2015. Using different econometric
methodologies, we find that excellence, proxied by firm reputation for quality, has no significant
impact on profitability, measured by the return on invested capital (ROIC). We conclude by discussing

policy and managerial implications.
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1 Introduction

Product differentiation is widely considered to be a strategic key to attaining competitive advantage
over rivals (e.g., Porter 1980). The irresistible rise of e-commerce and digital devices providing always-
on access to the web has boosted the consumer ability to learn about products and to do comparison
shopping. The resulting stronger product market competition is making differentiation more crucial than
ever to avoid losing competitive advantage.! Traditionally, two differentiation strategies are adopted by
firms; investing in the quality of a product so that it is considered to be better by consumers - vertical
differentiation - and/or supplying varieties of a product that are perceived as unique, rather than better
- horizontal differentiation.

In this paper, we jointly consider vertical and horizontal differentiation in competitive markets and
investigate how their interplay affects the profitability of firm investments in product quality.

There exists a mature literature studying the link between product excellence and firm performance.
The theoretical economics literature focuses on purely vertical differentiation and is mostly interested in
how equilibrium prices and profits are affected by quality or firm reputation for quality; since quality
might be difficult to observe prior to purchase, a common definition of reputation is the consumers’
expectation of future quality based on the observation of past quality (Shapiro, 1983). Works predicting
a price premium attached to reputation date back to the monopolistic setting of Klein and Leffler (1981)
and the competitive one of Shapiro (1983). More recent contributions find mixed results concerning
the impact of reputation on profits of competitive firms. For instance, Horner (2002) and Fedele and
Tedeschi (2014) consider Bertrand competition and find a positive effect; in a duopoly model where firms
compete on quality and prices, Chambers et al. (2006) derive conditions under which the high-quality
firm gets either higher or lower equilibrium profits than the low-quality firm, depending on the differential
in market shares and variable costs.?

At the empirical level, the main focus is on the relationship between price and quality or reputation.
While early works by Gerstner (1985) and Steenkamp (1988) use multi-sector data and find a weak link,
subsequent studies confirm a positive and significant relationship in single sectors like wine (Combris et
al., 1997; Crozet et al., 2011; Oczkowski, 2015; Castriota et al., 2021), movies (Reinstein and Snyder,
2005), retail shops (Sivadas et al., 2000), hotels (Ekinci et al., 2011; Becerra et al., 2013, who explicitly
consider the effects both of vertical and horizontal differentiation), airlines (Han et al., 2019), and internet
sales (Cabral and Hortagsu, 2010; Jolivet et al., 2016; Fan et al., 2016).

However, the fact that product excellence has a positive effect on prices and, possibly, on profits
does not necessarily imply higher profitability (Zahorik and Rust, 1992; Greising, 1994). How to make
profitable investments in quality is a key managerial issue that has been discussed in the management
literature since the 80s (for a review, see Zeithaml, 2000). An influential contribution is provided by
Rust et al. (1995), who mention several examples of firms that tried to imitate successful quality-driven
firms, but ended up realizing huge losses. To avoid this outcome, the authors propose a return on quality

approach, according to which a company must be able to precisely estimate the return on investment of

LA striking example comes from Karle et al. (2020), who show that firms soften competition by choosing to join different
e-commerce platforms, so that consumers are less likely to be informed about all products and offers.

2Liu and Zhang (2013) consider duopolistic dynamic pricing competition and show that higher quality reduces the
negative impact on profits when consumers become more strategic.



its quality efforts, in order to know whether to spend and when to increase or reduce spending. It is,
therefore, firm profitability measures accounting for the capital required to improve quality (such as the
return on invested capital, ROIC, but also the return on equity, ROE, and the return on assets, ROA)
that represent a highly effective way to evaluate whether investing in quality is a winning strategy.

To our knowledge, a theoretical and empirical analysis of how product excellence affects the prof-
itability of firms operating in a competitive market with vertical and horizontal differentiation is lacking
in the economics and management literatures. The present paper aims to fill this gap.

We develop a theoretical model of market competition, where the product supplied by firms differs in
quality and variety. To keep the analysis as general as possibile, we allow for both types of competition
that are believed to arise when products are differentiated, namely strategic price competition and mo-
nopolistic competition.®> We show it is the interplay between vertical and horizontal differentiation that
determines whether quality pays off in terms of profits, under both types of competition. Considering
any two firms, a higher-quality firm turns out to be more likely to get larger equilibrium profits when its
variety of the product is more "popular" than that supplied by the lower-quality competitor, i.e., it would
be bought by the majority of consumers in the market, were prices and qualities of the two varieties kept
equal. We then examine the effect of quality on firm profitability, defined as the ratio of firm equilibrium
profits to the capital invested to implement and operate the production, and show it can be positive,
zero, or negative, depending on the extra profits (if any) obtained by a higher-quality firm relative to the
extra investment in quality.

We test our theoretical predictions using a unique panel dataset from three sources: the 2006-2015
balance sheets of 1,052 Italian firms involved in the production and bottling of wine, telephone surveys
providing accurate information on the wineries’ production activity, and wine guides. The wine sector
nicely fits our theoretical framework because it is a highly competitive sector, due to a worldwide stagnant
consumption pattern and structural excess supply (Castriota, 2020, ch. 1), and because wine typically
differs in quality and variety. Since balance sheet data are at the firm-year level and each winery, in
most cases, produces wines of different (variety and) quality, we use the scores awarded by influential
wine guides to wineries’ reputation to proxy the average quality of their products. Applying different
econometric methodologies to this extensive dataset, we find that reputation has a positive impact on
profits, but no significant impact on profitability, as measured by ROIC. We interpret this finding as
evidence that the larger profits are not enough to compensate for the larger initial investments to produce
high quality. Such investments may require to buy land in prestigious wine regions, where the price per
hectare can be extremely high and the yield per hectare must be limited, and to use costly modern
vinification machines.

A possible drawback of using ROIC to measure profitability is related to the so-called life-cycle theory
of dividends, according to which successful firms reinvest profits, rather than distribute them, to expand
their production activity (for empirical support, see, e.g., Benartzi et al., 1997, and Grullon et al., 2002).

This is often observed in dynamic industries, like high-tech, where the distribution of dividends can even

3Strategic competition can fit the competitive behavior of young firms, which may need to consider the price as a
strategic tool to gain market share over competitors; monopolistic competition can instead be representative of firms with
an established brand that can set the price giving less consideration to strategic interaction.



signal that growth came to an end.* When this is the case, relatively small ROIC are observed in highly
profitable firms because the profit growth is neutralized by an almost equivalent increase in the invested
capital. Suppose then higher-quality wineries in our sample are actually more profitable, but display the
same average ROIC as lower-quality wineries simply because they reinvest profits. This would invalidate
our empirical conclusion that quality does not pay off. However, Italian wineries are unlikely to reinvest

profits to acquire additional land due to strict EU regulations on planting rights.’

Related theoretical literature. Strategic competition with vertical and horizontal differentiation has
been explored, in most cases, using variants of the Hotelling duopoly framework. Gabszewicz and Thisse
(1986) and Lambertini (1997) model vertical differentiation by locating firms outside of the Hotelling unit
length interval; in Dos Santos Ferreira and Thisse (1996), vertical differentiation is due to asymmetric
transportation costs; in Neven and Thisse (1990), it is inserted in a two-dimensional setup; Gabszewicz
and Wauthy (2012) consider an asymmetric distribution of tastes across consumers; Deltas et al. (2013)
assume that the gross utility consumers get from the consumption of a product differ between firms,
which is the approach we follow in this paper, and examine firms’ strategic incentives to invest in the
degree of product greenness.® Zeithammer and Thomadsen (2013) study price and quality competition in
a horizontally and vertically differentiated duopoly, where consumers are allowed to buy more than one
unit of the product, therefore departing from Hotelling. The assumption of unit demand is relaxed in Di
Comite et al. (2014) too, which, to the best of our knowledge, is the only work examining monopolistic
competition in presence of vertical and horizontal differentiation; the authors explore the role of product
quality and variety in affecting firm ability to export. We rely on their framework to model monopolistic
competition in this paper.

We contribute to this literature by exploring how the interplay between vertical and horizontal dif-

ferentiation affects the relationship between quality and profitability.

Related empirical literature. The empirical literature exploring the impact of product excellence on
firm profitability has developed mainly in the field of management and has found mixed results (for an
early review, see de la Fuente Sabate and de Quevedo Puente, 2003). A first group of papers use multi-
industry data (e.g., Phillips et al., 1983; Roberts and Dowling, 2002). This is positive in terms of sample
size, but might come with a cost of misspecified variables because appropriate measures of excellence and
profitability can be sector-specific (de la Fuente Sabate and de Quevedo Puente, 2003). On top of that,
excellence is often measured using composite indexes of corporate reputation, like the Fortune one; these
indexes capture product quality, but also aspects that have no direct link to quality (e.g., community
and environmental friendliness, ability to develop and keep key people, degree of innovativeness, and
management quality), or are themselves proxies for financial health (e.g., financial soundness).

A second group of papers avoid the above criticalities by focusing on single sectors. Rose (1990) finds
a negative correlation between accident rates and airlines’ profitability and Nelson et al. (1992) observe

that patients’ rating of private hospitals’ quality is positively associated with ROA. Such findings might

4Notorious examples include Microsoft and Apple that decided to distribute profits only after the initial booming growth.

5Firms willing to expand their production scale cannot simply plant commercial vineyards on any piece of land; rather,
they must get additional planting rights from the EU or buy them from other firms (Castriota, 2020, ch. 8).

6There is a growing theoretical literature in environmental economics making use of frameworks with bidimensional
differentiation (e.g., Mantovani et al., 2016).



be influenced by the peculiar role played by quality in these sectors, where customers’ health, rather
than utility, is at stake. Deephouse (1997) focuses on commercial banks, but his measure of reputation,
namely capital sustainability ratios, is a proxy for financial performance. More recently, the dramatic
growth of the e-commerce has enabled researchers to use more precise proxies for quality, such as firm
online reputation based on consumer feedback. Anagnostopoulou et al. (2020) consider the hotel sector
and find a positive link between hotels’ online reputation and ROA. To our knowledge, no analyses have
been carried out in the wine sector, where wine guides have assumed the function of rating agencies due
to relevant asymmetric information (Hay, 2010), and whose evaluations can accordingly be considered an

appropriate and unbiased measure of quality.

The remainder of the paper is structured as follows. Section 2 develops the theoretical framework.
Section 3 examines the empirical impact of reputation on firm profitability. Section 4 concludes by dis-
cussing other industries which our empirical findings may be applied to, along with policy and managerial
implications. The Appendix contains mathematical proofs of the theoretical results and the empirical

analysis of the relation between reputation and firm profits.

2 Theoretical Model

We consider a competitive market in which the product supplied by firms exogenously differ in quality
and variety. We examine two alternative types of competition, strategic and monopolistic competition.
The timing of the model is as follows. Before competition takes place, firms invest a sunk fixed amount of
capital to start up their production activity. Afterwards, firms compete, either strategically or monopolis-
tically, by choosing prices in order to maximize profits. Finally, consumers make their purchase decisions
and profits accrue. We begin our analysis with strategic competition, while monopolistic competition is

examined in Section 2.2.

2.1 Strategic competition

In this section, we analyze a Hotelling model, where two firms differ in the variety and in the quality of

the product supplied, and investigate strategic price competition.

Consumers. We consider a Hotelling segment of unit length and extremes 0 and 1, representing a
continuum of varieties of a differentiated product. There are two firms, indexed by ¢ = L, H. Each firm
1 produces a variety of the product and is located within the segment, firm L at any point a > 0 and
firm H at any 1 — b < 1, with a < 1 — b. Consumers of mass 1 have unit demand and are uniformly
distributed along the segment. The location of each consumer denotes her/his ideal variety. In Figure 1,
we provide a graphical representation of firms and consumers in this Hotelling segment.

The net utility of a consumer located at point = € [0, 1] is given by

s, —pr —t(a— $)2 when buying the product from firm L, (1)

sg—pg —t(l—>b— x)2 when buying the product from firm H, (2)

where: (i) s; is the gross utility consumers get from the consumption of the product supplied by firm ;

we let sy > sy, indicating that consumers derive higher utility from the variety produced by firm H,



or, equivalently, that this variety is of higher (observable or expected) quality;” (ii) p; is the unit price
charged by firm i; (iii) ¢ (a — 2)? or £ (1 — b — x)” denote the disutility of the consumer when buying from
firm L or H due to a taste mismatch between the consumed variety, a or 1 — b, and her /his ideal variety,
x; the taste mismatch is measured by the distances |a — x| or |1 — b — z|, while ¢ is the marginal disutility
of the distance.® Introducing both quality and taste in the consumer utility function nests vertical and
horizontal differentiation in a unique framework. In the remainder of this section, we refer to s; as the

quality parameter.

FiGURE 1. THE HOTELLING SEGMENT

Consumer located at x
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Consumers are uniformly distributed along the segment

1

Solving equality (1) = (2) for z yields the location of the consumer obtaining the same net utility

when purchasing the product from either firm (i.e., the indifferent consumer),

1-b—a pg—pr—(sg—sL) )
2 %1 —b—a)

We assume that s; is relatively high, so that the indifferent consumer gets non-negative net utility in
equilibrium when buying from either firm. This implies that all consumers are willing to buy. More
precisely, those located left of x; buy from firm L, x; denoting therefore the demand of firm L; those
located right of x; buy from firm H, whose demand is 1 — xj.

Expression (3) reveals that the demand faced by each firm ¢ = L, H is negatively affected by the
own price p;, while it is increasing both in the own quality parameter s; and the competitor’s price p;,
j = H, L. This last effect captures imperfect substitutability between the varieties supplied by firms L
and H.

Firms. Each firm ¢ = L, H incurs constant marginal production costs ¢;. We let ¢; < s;, otherwise
no trade would occur between firms and consumers, and cyg > ¢y, to denote the higher marginal cost of
producing a higher-quality variety. Recalling that z in (3) and 1 —; are the demand of firm L and firm

H, the two firms’ profit functions can be written as

= [ g P ) v
and
Ty = (i — cn) {ble—l;—a_pH;tzﬁ:éSf;)SL)} (5)

"Without loss of generality, one could alternatively assume that firm L’s variety is of higher quality.

8The taste disutilities are assumed to be quadratic in the distances because it is well known since d’Aspremont et al.
(1979) that the price competition game might have no pure-strategy equilibria when firms can be located inside the segment
and disutilities are linear.



Strategic interaction between firms lies in that the profit of each firm is affected by the price charged by

the competitor via the demand function.

Equilibrium. We solve the Hotelling competition game, in which each firm i chooses price p; simul-

taneously to maximize profit II;. The Nash equilibrium prices are as follows (see Appendix A.1 for

calculations),
2cr, + ¢ a—b SH — S,
f = SLTOH i (1-b—a) (1 -
b= 2 1o (14200 - T )
and
. 2cy + ¢

a—2b SH — S
Ph = )+ .

t(l—b—a)(1-— 7
T t-b-a) (195 . @
Unsurprisingly, the equilibrium prices p] are increasing both in the quality parameter s; and the marginal
cost ¢;.

Next, we calculate the equilibrium profits by plugging p} and p}; into (4) and (5),
{t(1=b—a)B+(a=b)]—[(su —s) — (cu —cr)]}”

= 18t(1—b—a) ’ ®)
. {t=b-a)B—(a =)+ [(ss —s0) = (e —cp)]}’
= 18t (1—b—a) ' )

We then derive the condition under which firm H gets higher equilibrium profits than firm L. To this

aim, we posit the following
Assumption 1 (sy —sz) — (cg —cp) >t(1—b—a)(a—0),

which ensures that inequality Iy, > II7 is fulfilled for any pair of varieties @ and 1 — b, such that
0<a<1-b<l1.

The left-hand side (LHS) of Assumption 1 captures vertical differentiation. An inspection of (8)
and (9) reveals that the consumers’ extra gross utility from the high-quality product, sy — s, impacts
positively on the equilibrium profits of the high-quality firm H and negatively on those of the low-quality
firm L, while the opposite applies when it comes to the effect of the quality cost gap, cy —cp. This is why
Assumption 1 requires (sg — sr) — (ca — c) to be relatively large for II}; to be higher than II5. The
right-hand side (RHS) of Assumption 1, instead, captures horizontal differentiation and is either positive
when a > b, zero when a = b, or negative when a < b. For instance, when a > b as in Figure 1, firm H is
farther than firm L from the center of the Hotelling segment, meaning that the variety produced by firm
H is less popular when it comes to taste, despite being of higher quality;® in other words, the quality level
is negatively correlated with the variety popularity.!® In this case, t (1 — b — a) (a — b) is positive and
Assumption 1 requires a stricter condition than simply (sg — sp) — (ca — cr) > 0 for II}; to be higher
than II7. Overall, it is the interplay between vertical and horizontal differentiation that determines the
profit gap, 113, — 117 .

We sum up our findings in the following

Lemma 1 (Strategic competition) Under Assumption 1, the high-quality firm H earns higher profits
than the low-quality firm L, for any pair of varieties supplied by the two firms.

9Lower popularity means that firm H ’s variety would be bought by less than 50% of consumers, were prices and qualities

1+(a—b)
2

of the two varieties kept equal. To see this, one can plug sy = sy and py = pr, into (3), get zy = and 1 —x; =

#, and check that the latter value is less than % if and only if @ > b.

100ur framework is flexible enough to capture also no correlation when a = b, or positive correlation when a < b.



2.2 Monopolistic competition

In this section, we shift our attention from strategic to monopolistic competition. To this aim, we modify
the previous model to account for a continuum of firms, rather than just two, each one exogenously
differing in the variety and in the quality of the product supplied; we also relax the assumption of unit

demand. As anticipated, this model is adapted from Di Comite et al. (2014).

Representative consumer. We consider a market with a representative consumer and two products, a
differentiated product, supplied as a continuum of varieties indexed i and of mass one, and the numéraire.
The consumer is characterized by the following quasi-linear utility function,

1 1 1 2
[ ardi=g [ aya-3 ([ aa) +a (10)

where: (i) ¢; denotes the quantity of variety ¢ of the differentiated product; (ii) s; > 0 indicates the
consumer maximum willingness to pay for the first unit of variety 4 and is referred to as the (observable
or expected) quality of variety 4; (iii) 8; > 0 measures the taste mismatch between variety ¢ and the
consumer’s ideal variety; (iv) v > 0 denotes the degree of substitutability between any two varieties;
(v) qo is the amount of the numéraire. Further details on the utility function (10) and, relying on a
two-variety case, a detailed explanation of why parameters s; and v capture quality and substitutability
are provided in Appendix A.2.!! As in the previous section, introducing both quality s; and taste 3; in
the consumer utility function nests vertical and horizontal differentiation in a unique framework.
The consumer utility maximization problem is

1 1 ! ~ 1 2
max [/ (siq;) di — 7/ (ﬂiqf) di — = (/ qidi) + qo
4qi,q0 0 2 0 2 0

1
s.t. / (pigi) di +qo =y,
0

where p; is the unit price of variety ¢, the price of the numéraire is normalized to one, and y is the
consumer income. In Appendix A.2, we solve this problem for any variety ¢ and get the demand function

1 S—P
4 = <5i_pi_72+,yB>' (12)

where S = fol (;—;) di, P = fol (%L) di, and B = fol (ﬁ%) di are market aggregates denoting the quality
index, the price index, and the mass of varieties; within these aggregates, each variety ¢ is weighted by
the inverse of its taste mismatch parameter, ﬁ% As in the strategic competition model - see expression
(3) - the demand for variety 4 is negatively affected by the own price p;, while it is increasing both in
the own quality parameter s; and the price index P, this last effect capturing imperfect substitutability

among varieties.

Firms. We consider a continuum of firms, each one producing a variety of different quality. Firm
producing variety ¢, referred to as firm 4, incurs constant marginal production costs ¢; < s; and chooses

price p; to maximize the profit function, II; = (p; — ¢;) ¢;. Plugging ¢; as in (12) into the profit function

HTnstead, the interpretation of 8; as a taste parameter is explained after the equilibrium results are derived.



and solving the maximization problem for p; yields

S; + ¢ S—P
;== — ) 13

This expression denotes the best response of any firm ¢ to the market conditions, described by aggregates
S, P, and B. Among other effects, p; turns out to be increasing in the price index P because varieties
are substitutes and, therefore, firm ¢ can sell at a higher price when the other varieties become more
expensive overall. A crucial difference with the strategic competition model lies in that the market share
of any firm ¢ is negligible. This implies, as is standard in monopolistic competition models, that the
demand of firm ¢ and, in turn, the optimal price p; are not affected by the price charged by any single
firm j # ¢ (i.e., no strategic interaction among firms), but only by the aggregate pricing behavior of all

firms, captured by P.

Equilibrium. We calculate the equilibrium prices and profits. To this aim, we first derive the equilibrium
price index, denoted by P*, by integrating both sides of (13) over the mass of varieties and solving the

resulting equation for P. We get
S—-C
4+ ~+B’

P'=C+2

where C' = fol (E—l) di is the cost index. We then substitute this value into (13) and get the equilibrium

price of variety ¢,
S + ¢ S—-C

. - . 14
Pi 2 T3 1 ~B) (14)

As in the strategic competition model - see expressions (6) and (7) - the equilibrium price p} is increasing

both in the quality s; and marginal cost ¢;.
Finally, to calculate firm ¢ equilibrium profits, we first substitute P* and p} into (12) and get the

equilibrium quantity of variety i, denoted by ¢;; then, we plug p; and ¢ into firm ¢ profit function

« 1 S; — C; S—-C 2
Hi‘( 2 ‘”2<4+vB>>' 1)

We are interested in deriving the condition under which a higher-quality firm ¢ = H gets higher

II; = (pi — ¢i) @i,

equilibrium profits than a lower-quality firm ¢ = L, that is, II;; > II] when sy > s;. To this aim, we

posit the following
Assumption 2 (sg —sp) — (ecg —cr) > F (By,BL)

which ensures that inequality I3, > II7 is fulfilled for any pair of taste parameters 5 and §;.

An inspection of (15) reveals that the equilibrium profits are increasing in the quality level s; and
decreasing in the marginal cost ¢;. This is why the LHS of Assumption 2, capturing vertical differentiation,
must be relatively large for higher quality to result in higher profits. The RHS F (8y,3;), whose
formula is reported in Appendix A.2, is affected by the taste parameters Sy and [; and captures
horizontal differentiation. This term is either positive when S5 > 5}, zero when B = (§;, or negative
when G < Bp. For instance, when 8y > [, variety H is less popular than variety L because the

representative consumer would buy a lower quantity of variety H, were prices and qualities of both



varieties kept equal.'? In this case, the quality level is negatively correlated with the variety popularity
and Assumption 2 requires a stricter condition than simply (sg — s) —(cg — ¢r) > 0 for IT}; to be higher
than II7. Again, the interplay between vertical and horizontal differentiation determines the profit gap,
Iy, — 1175 .

A closer look at Assumption 2, along with Assumption 1, helps explain the spatial interpretation of
parameter 3,. As discussed, the horizontal differentiation term in Assumption 1, ¢ (1 — b — a) (a — b), is
for instance, positive when a > b, that is, when the variety supplied by firm H is less popular than that
of firm L. An equivalent scenario is captured by inequality 85 > B in Assumption 2. This equivalence
makes apparent that, just as parameters a or 1 — b determine the taste mismatch between variety L
or H and any consumer’s ideal variety = in the Hotelling segment - in symbols, |a — x| or |1 — b — x| -,
parameter /3, does the same job between any variety ¢ and the representative consumer’s ideal variety in
the monopolistic competition model, as long as the location of such ideal variety is normalized to zero
for every i - in symbols, |3, — 0].

We sum up our findings in the following

Lemma 2 (Monopolistic competition) Under Assumption 2, a higher-quality firm earns higher prof-

its than a lower-quality firm, for any pair of varieties supplied by the two firms.

2.3 Firm profitability

In this section, we conclude the theoretical analysis by asking the following question: under which condi-
tions, a firm facing either strategic or monopolistic competition and producing higher quality turns out
to be more, equally, or less profitable than a competitor supplying lower quality?

To provide a sensible answer, we first remind that each single firm 4 invested a (sunk) fixed amount
of capital to start up the production activity; we denote this amount as K;. Then, we introduce a
profitability ratio, R;, defined as the ratio of firm ¢ equilibrium profits to the invested capital stock,
R, = %,
where IT} is given by (8) and (9) in the strategic competition model, and by (15) in the monopolistic
competition one. Finally, we consider two firms ¢ = L, H supplying different quality levels, sy > sp,
and compare their profitability ratios, after reasonably assuming that firm H invested more to set up the
production of a higher quality product, Kz > K > 0. Solving inequalities Ry > Ry and Ry < Ry, for

the ratio of equilibrium profits, g—’i’, yields
L

m, K m, K
noy Be g B B
I = Kp m Ky

(16)
respectively. We sum up our findings in the following

Proposition 1 (Profitability) Under Assumptions 1 and 2, a higher-quality firm is

(i) more profitable than a lower-quality firm when 11_.11% > %,
L
(i) equally profitable when 1;[’{ = %,

12Plugging s = s, and py = pr, into (12), one can check that gz < qr, if and only if By > 8.

10



11 <KH

(iii) less profitable when H*’g ks

for any pair of varieties supplied and any type of competition - strategic or monopolistic - faced by the

two firms.

Since % > 1 by assumption, Proposition 1 states that the extra profits obtained by a higher-quality

firm, 1;[;’ > 1, must be large relative to the extra investments, %7 in order for quality to pay off in terms
L H*H
) 10

is equal to the cutoff ratio £ quality does not affect profitability.

of profitability. When, instead T

Finally, when g}; is lower than the cutoff, quality turns out to have a negative impact.
L

3 Empirical Analysis

Our theoretical model derives the following predictions of how product quality may affect firm profitability,
for any product variety supplied and type of competition - strategic or monopolistic - faced by firms: (i)
under Assumptions 1 and 2, the effect of quality on profits is positive (Lemmas 1 and 2); (ii) the effect of
quality on profitability can be positive, zero, or negative, depending on the comparison between the extra
profits and the extra investments (Proposition 1). In this section, we provide an empirical analysis with
the aim of testing Lemmas 1 and 2 and, especially, to identify a precise sign of the relationship between
quality and profitability. We use data from the Italian wine market, where reliable information can be
retrieved about the product quality supplied by firms, on one hand, and their profits and profitability,
on the other hand.

We create a unique dataset from three different sources. (i) The first source is AIDA (Analisi Informa-
tizzata delle Aziende Italiane), which contains the Statement of Financial Positions and Income of over
one million Italian companies. We use the balance sheet data of Italian firms producing wine in the period
2006-2015;'% we identify the ROIC as the empirical measure of firm profitability, R; in the theoretical
model. (ii) The second source consists in telephone surveys. Since it is not uncommon that the ATECO
codes classify firms into the wrong business or provide poor information about the exact nature of the
business, we interviewed the firms’ management to know whether any single company produced wine,
wine grapes, table grapes, or it bottled other firms’ wine. We dropped firms that are involved neither in
wine production nor in bottling activities (e.g., firms that produce only table or wine grapes). Eventually,
the sample contains 1,052 wineries. (iii) The third source consists in wine guides, which we rely upon to
build a measure of product quality. As anticipated, our unit of observation is the individual winery which,
in most cases, produces wines of different quality. We therefore need a synthetic measure for quality that
considers all the wines produced by any single winery. Firm reputation for quality best fits our needs
because it reflects the expectation of average future quality that will be supplied by a winery, based on
the observation of average past quality. We collected information from the Italian Slow Food (SF) wine
guide about firm reputation and from the international Hugh Johnson’s (HJ) wine guide about firm and
collective reputations; collective reputation stands for the reputation for quality of the best appellation
in the province where wineries are located. We use these three indicators of reputation to proxy product

quality.

13The selected ATECO 2007 (NACE Rev. 2) codes are 01.21.00 (cultivation of grapes), 11.02.00 (production of wine),
11.02.10 (production of table and quality v.q.p.r.d. wines), and 11.02.20 (production of sparkling and other special wines).
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3.1 Summary statistics

Table 1 reports the description and summary statistics of the variables used in our analysis. In Italy, wine
consumption has been falling for almost 50 years due to the combination of a stagnant demographic trend
and a declining per capita pattern; this can explain why the average ROIC of sample wineries is only
2.60% and 33.4% of them report negative financial results. In Figure 2, we show that the distribution of
firms’ ROIC is symmetric around the mean and that most firms report either weakly positive or weakly
negative returns; yet, the tails of the distribution are quite thick, showing a non-negligible proportion of

firms reporting huge gains or losses.

FIGURE 2. KERNEL DENSITY FUNCTION OF THE FIRM ROIC
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Profits of the sample wineries, measured by the Earnings Before Interest, Taxes, Depreciation, and
Amortization (EBITDA), is 593,000 euros on average, while their average age is around 20 years and
reaches a maximum of 104. The firm size, proxied by revenues in our preferred specification, is 6.19
million euros on average, while the maximum value is 252 million euros; as alternative measures of firm
size, we also use total assets and number of employees to check the robustness of our analysis. We consider
four business dummy variables to check whether wineries produce table and/or wine grapes on top of
wine and whether they are just bottlers. The average ratio of debt over equity is 2.65% and 3.51 is the
average number of owners of the sample wineries, with 50% run by at most two owners.

As for the three proxies for wine quality, SF' firm reputation is a dummy variable awarded by the
Slow Food guide to 2% of sample firms, while HJ firm and collective reputations are discrete variables
ranging between 0 and 4, with 0.5 intervals, and are awarded by the Hugh Johnson’s guide to 5.3%
(firm reputation) and 87.1% (collective reputation) of sample firms. While SF is focused on Italy and
judges wineries not only on the basis of product quality, but also on value for money and environmental
sensitivity, HJ is among the most popular wine publications in the world and reviews production from
all corners of the globe. We rely on HJ firm reputation as the main proxy for quality and use the other

two measures as robustness checks.
TABLE 1 HERE

The wine guide variables are lagged one year in that a guide published in year ¢ is written in year
t — 1. This time gap turns out to be useful for our econometric analysis because it mitigates a potential
reverse causality problem between reputation and profitability. As a further robustness test, we sometimes

include the two HJ measures of reputation published in ¢ — 1, and therefore written in ¢t — 2.
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3.2 Regression Analyses

The core of our empirical analysis consists in estimating the sign of the relationship between quality
and profitability. Before doing so, we briefly test the predictions of Lemmas 1 and 2 on the relation
between quality and profits. Table B1 in Appendix B reports a regression analysis that relies on limited-
information quasi-maximum likelihood (QML) estimations of a linear dynamic random-effects model
(Bhargava and Sargan, 1983) applied to the AIDA balance sheet data. QML estimations are particularly
appropriate for panel data with many individual observations, but relatively short time horizon; this is
the case in our analysis, characterized by more than 1,000 observations and a maximum time horizon of
10 years. The inclusion of the lagged value of the dependent variable, L. EBITDA, among the regressors
is justified by the large literature showing persistence in profits (e.g., McGahan, 1999; Schumacher and
Boland, 2005).

Results show that the auto-regressive component is indeed relevant and, most importantly, a positive
relationship between both HJ and SF firm reputations, on one hand, and the EBITDA on the other
hand, which confirms the predictions of Lemmas 1 and 2. Results are robust when we use the after-tax
profits as the dependent variable and the total assets and the number of employees as proxies for firm

size; these analyses are omitted for reasons