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Abstract

This note investigates the possibility of profit raising entry in network industries where firms
follow Corporate Social Responsibility (CSR) behaviours, showing the interaction between the
network and CSR features. In particular, for high levels of the network effect, an incumbent’s
profits raising entry effect occurs. The latter result is at odds with the conventional wisdom and
shows another channel the preceding literature has so far not explored for the possibility of a
profit raising entry.

Keywords: CSR; duopoly; profitability; profit raising effect
JEL Classification Codes: L13, M13

1. Introduction

The traditional view of market competition suggests that entry of a firm reduces the profits of
the incumbent firms through increased competition in the marketplace; thus, the incumbent
firms want to deter entry. However, this traditional view has been recently challenged by
numerous papers which have argued for the possibility of a profit raising entry.

Such papers have stressed different alternative reasons for challenging the traditional view.
Tyagi (1999), Naylor (2002a,b) and Mukherjee et al. (2009) argued for a profit raising entry
effect of vertical relationships. Pal and Sarkar (2001) and Mukherjee and Zhao (2009) show
that a profit raising entry may be due to a Stackelberg competition with asymmetric cost firms.
Coughlan and Soberman (2005), Chen and Riordan (2007) and Ishibashi and Matsushima
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(2009) show that the presence of differentiated products may be responsible for a profit raising
entry effect. The presence of some weak competitors as a trigger for deterring entry of some
stronger firms is supported by Ashiya (2000). Ishida et al. (2011) show that entry of a firm with
a less efficient initial production technology may increase the R&D investment and the profit
of an incumbent firm with a more efficient initial production technology.

In this paper we focus on an industry with network externalities in consumption and in which
firms adopt Corporate Social Responsibility (CSR) rules. According to Garriga and Mele
(2004), the most relevant CSR approaches concentrate on one of the following aspects of social
reality: economics, politics, social integration and ethics. More in detail, CSR can be defined
as a ‘“company’s verifiable commitment to operating in an economically, socially and
environmentally sustainable manner that is transparent and increasingly satisfying to its
stakeholders”, and CSR activities may (broadly) range from, for example, the adoption of codes
of conduct and customer relationship management such as consumer friendliness (economic
aspects) to environmental performance, labour practice indicators, standards for suppliers and
philanthropy (social aspects) (Katsoulakos et al., 2004). We concentrate on one of the
economic aspects of the CSR adoption, i.e. consumer friendliness. In this paper, as in the most
part of the literature assuming an exogenous weight on the consumer surplus in the objective
function of the firm, it is implicitly postulated a “stakeholder” view of the firm — see Freeman
(1984) - which states that managers aim to satisfy a variety of stakeholders (e.g., suppliers,
consumers, workers, local communities, organizations of activists) so departing from the
objective of the pure profits and influencing firm outcomes?.

The adoption of CSR activities in network industries, for instance, in the big companies in
electronic and telecommunications, is rather widespread. In fact, the Reputation Institute global
CSR survey reports that, among the world’s top ten companies with the best CSR reputations,
prominent companies operate in network industries: Google ranks first, Microsoft 4th, Apple
7th and Intel 8th (Reputation Institute, 2015). Therefore, the research question is whether and
how the features of this industry, namely the intensity of the network effect and the level of
engagement in social activities, may lead to a profitable entry.

In the recent years the debate on firms’ social responsibility has been raised more frequently
in the political agenda (see e.g. European Commision, 2001) as well as in the academic
literature (e.g. Baron, 2001, 2009; Jensen, 2001; Frank, 2003; Goering, 2007, 2008; Lambertini
and Tampieri, 2010; Benabou and Tirole, 2010; Planer-Friedrich and Sahm, 2016). On the other
hand, network industries are gaining momentum in contemporary economics?. Moreover,
network effects can be relevant and, as a recent literature has shown, several established results
of the industrial organization, obtained under the assumption of standard goods, may be
reshaped. For instance, Hoernig (2012), Battacharjee and Pal (2014), and Chirco and Scrimitore
(2013) have shown that network externalities alter the traditional results of the oligopoly
managerial delegation literature.

Nevertheless, the analysis of CSR in network industries is rather scant. As KPMG (2013)
reports, CSR activities are currently a worldwide dominant business practice. In particular, the

! In the words of Mc Williams et al. (2005, p.5), “according to this view, it is not sufficient for managers to focus
exclusively on the needs of stockholders, or the owners the corporation. Stakeholder theory implies that it can be
beneficial for the firm to engage in certain CSR activities that non-financial stakeholders perceive to be important,
because, absent this, these groups might withdraw their support for the firm”. For the sake of precision, the firm’s
objective function with exogenous weight on consumer surplus may be also justified postulating a Kantian moral
imperative for managers to “do the right thing,” independently of the effects on firm’s profits, e.g. Donaldson and
Preston (1995).

2 The widespread diffusion of mobile devices such as smartphones and tablets, and the undeniable use of computers
and related software in all social and economic activities, are, perhaps, the most clear and tangible examples of the
growing relevance of those industries in everyday life.
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telecommunications & media sectors have experienced a notable development pace in recent
years, increasing their CSR reporting from 47 percent in 2008 to 75 percent in 2013, while
electronics & computers from 58 percent to 78 percent, two of the highest levels amid the
surveyed industries. The current paper aims to fill this gap.

In particular, the key result of this note is that under precise assumptions below discussed,
in the absence of barriers®, when the network effects are very intense the conventional wisdom
about the reduction of incumbent’s profits after entry is reversed: the duopoly profits are larger
than the monopoly profit and the incumbent may welcome entry. This result seems to suggest
that, when network industries with CSR behaviours are involved, policy makers have to pay
much attention to the interactions between the specific features of these industries, i.e. levels of
firms’ social concerns and network effect intensity, in shaping antitrust and competition
policies.

The rest of this paper is structured as follows. Section 2 introduces the monopoly and
duopoly models with network goods and exogenous CSR rules, and discuss the analysis of
profit raising entry in this context. The last section concludes outlining the future directions of
research.

2. The model

We first develop the monopoly model in the network industry. Through the paper we assume
that the simple network effect mechanism at work is the one described in the seminal paper of
Katz and Shapiro (1985), i.e. the surplus a firm's client obtains directly grows with the number
of other clients of this firm*. Following Bhattacharjee and Pal (2013), Fanti and Buccella (2016,
2017a), and Buccella and Fanti (2016), the inverse demand function is

p=a-q+ny, 1)

where p is the price of goods, g denotes the quantity of the goods produced and y denotes the
consumers’ expectation about the monopolist’s equilibrium production®. The parameter
n e [0,1) represents the strength of the network effects: the higher the value of the parameter is,
the stronger the externalities are.

To focus on the impact of the adoption of CSR rules in this industry, we consider that the
firm’s marginal cost is zero. Given (1), the monopolist’s profit function is

r=(@-q+ny)q. 2

Following the recent established literature (e.g. Goering 2007, 2008; Lambertini and Tampi-
eri, 2010; Fanti and Buccella, 2017b,c) our model assumes that all the social concerns can be

3 For a discussion of the distinction between “innocent” and strategic barriers see Church and Ware (1999),
McAfee et al. (2003, 2004) and Buccella and Fanti (2016).

4 In particular it is assumed that consumers - when deciding to buy - take into account their expectations on which
will be the size of network, because they buy when the actual network sizes are not known. The main features of
the mechanism behind the network effect in the consumer’s demand function is clearly described by Katz and
Shapiro (1985, p.426): “First, consumers form expectations about the size of the network with which each firm is
associated. Second, the firms play an output game, taking consumers expectations as given. [...] Consumers then
make their purchase decisions by comparing their reservation prices (based on expected network sizes) with the
prices set by the n firms, i =1,...,n. We do not explicitly model the process through which consumers' expectations
are formed. We will, however, impose the requirement that in equilibrium consumers' expectations are fulfilled”.
5 Note that this work strictly follows the assumptions of Katz and Shapiro (1985). Nonetheless, as those authors
remark, in some contexts, firms may be able to commit strongly to an output level before consumers make their
purchase decisions (only the equilibrium production levels are credible announcements). In such cases, the effect
of the monopolist’s production decisions without expectations may lead to different equilibrium outcomes. The
analysis of this possibility is left for further research.
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interpreted as “consumer friendly activities”. As a consequence, the characteristic of a CSR
firm is to be responsive to consumers. One may consider the inclusion of a fraction k of the
consumer surplus as the firm’s ‘‘social concern’’ or care for consumer outcomes in the market.
As a consequence, the CSR firm’s objective function may simply be specified as a parameter-
ised combination of profits (z) and consumer surplus (CS)®. Thus, the CSR objective function
(Wi) is:

2 2
W=7z+kCS=(a—q+ny)q+k(q—2ny), 3)
where k € [0,1) denotes the weight that the CSR firm assigns to consumer surplus’®.
The analysis is carried out as usual through the maximisation of (3) with respect to the quan-
tity. Maximisation of (3) leads to

a-+ny

ay) =——,

(4)

At this stage, consumers fulfil their expectations about the monopolist’s output level at equi-
librium, i.e. y = g. Therefore, from (4), after imposing the “rational expectations” condition, we
obtain that the actual output in equilibrium is

a
M
=—— . 5
4 =k (5)
After substitution of (5) into (2), the monopoly profits are
M _ az (l_ k)

Consider now the case of duopoly. We define firm 1 as the incumbent and firm 2 the entrant.
In duopoly, the (inverse) demand function becomes

p=a-¢q—dq;+n(y; +Y,), (7

where gi and g; are the firms’ output levels for 1, j=1, 2 and i #]. Thus, the firms’ CSR objective
function (W) are:

® Thus, stakeholders “influence” the firm’s objective, and once involved in the firm’s governance, fix the “social
engagement” level. Consequently, the present model assumes that the private owners of the CSR firm takes as
exogenously given the level of ‘‘social concern”’, k, by the stakeholders’ “customary toughness” integrated in the
firm's objective function. This is coherent with the findings of the empirical study of Spitzeck and Hansen (2010).
According to those authors, the engagement mechanism of the stakeholders is usually circumscribed to “dialogue
& issues” advisory. Furthermore, given that firms compete for the same clients within a sector, it can be fairly
assumed that the CSR level stakeholders demand is identical for both companies.

" The consumer surplus’ value is obtained from the maximisation of the utility function of the representative con-
sumer minus the expenditure for the goods consumed, i.e. CS = U — pq (see, e.g. Nakamura, 2013), where U = aq
— (1/2)g? + n(yq — (1/2)y?)), which is an adaptation to the monopoly case of the utility function in Battacharjee and
Pal (2014). When rational expectations realize, i.e. y = ¢, the expression of the consumer surplus collapses to CS
= (1-n)(g?/2), both with the current and the standard definition (the value of the area delimited by the demand
function and the price consumers pay).

8 Goering (2007, 2008) attributes this objective function also to the Non-profit organizations (NPO) which compete
in commercial markets, for instance in sectors including University bookstores (Schiff and Weisbrod, 1991), water
utility, rail track maintenance company, private air-traffic control organization (Bennett et al., 2003) and even in
the high-tech markets (Benz, 2005). Therefore, commercial NPOs selling their output and services, which provide
them revenue, may be considered CSR firms.
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(q,+a;)° —n(y; +y,)’
2

Wi:ﬂi+kCS:[a_qi_qj+n(yi+yj)]qi+k|: ]i!j:]"z! I;t.l (8)

Given (8), the firms’ maximization problem and the solution of the first-order conditions’
system, followed by the imposition of the “rational expectations™ condition yi = ¢, i=1,2 , leads
to the firms’ output decision, where the upper script D stands for “duopoly”:

q° = 2 9
3-2(n+k) ©
Substituting (9) into the firms’ profit functions, the duopoly profits in equilibrium are
0 a’(1-2k) (10)

[3-2(n+K)]

Note that the satisfaction of the non-negativity constraints on profits requires ultimately that
k < 1/2: that is, the firm’s interest for the consumers’ welfare has not to be too high. This ine-
quality also holds true for the rest of the paper.

Let us briefly discuss the results. Defining

A _ g0 _a’(2k’—4k’n+2kn” —7k* —10kn —3n” + 9k +8n-5)
[3-2(n+k)] (2-n—k)?

the following result holds:

Result 1: For pspr = 4=5K+ Zk;_z";kz —3k+1 \where the upper script P stands for “profit
raising”, A<0: therefore, an incumbent’s profits raising entry effect occurs, which is relatively
more intense for intermediate levels of the CSR parameter®.

A graphical analysis exhaustively shows the content of Result 1. Figure 1 shows the behav-
iour of the profit differential with an increasing n for different degrees of the “social engage-
ment”. It is easy to see that an increasing Kk plays a not univocal role. In fact, if on one hand for
lower levels of k the profit differential is restrained for a wide range of the network effect, on
the other hand the profit raising effect appears only for very high levels of n. As k increases,
first the value of A increases as well; however, then it sharply falls allowing for an early emer-
gence of the profit raising effect. Finally, when the CSR level approaches its value limit of k =
0.5, A tends to increase further and then more rapidly fall, nonetheless requiring a more intense
level of n such to make A < 0. An analytical inspection reveals that on*/ck >0 for k > 0.35

implying that the lowest level at which the profit raising effect arises is n = 0.89. Figure 2 shows
the area of the combination of the two parameters of interest in which the profit raising entry
effect emerges.

To sum up, Result 1 shows that the interactions of CSR features and network externalities
imply that when the network effects are very high the conventional view about the entry effects
is reversed: duopoly profits can be larger than monopoly profits for the incumbent. The ra-
tionale for these results is as follows. On one hand, network externalities induce firms to expand
output; on the other hand, those effects push a downward pressure on prices. However, an in-
depth analytical inspection reveals the following.

® Notice that in the absence either of any CSR activity (i.e. k = 0) or of any network effect (i.e. n = 0) the profit
raising entry effect can never occur. Therefore, the key ingredient for the appearance of such an effect is the
interaction between the network effects and the firms’ social concern.

63
“2EBL 6(3), 59-68, 2017



L. Fanti and D. Buccella Profit raising entry effects in network industries with Corporate Social Responsibility

Figure 1. Plot of profit differential A with a varying network effect parameter for five values of the CSR
parameter and a=1
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Figure 2. Plot of the (feasible) region in which the profit raising entry effect occurs (i.e. A<0), in the
(k,n)-parametric plane for a=1
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Lemma 1: In the relevant range of k, while the price under monopoly is always higher than
under duopoly, the quantity may become lower if n is sufficiently high.

Proof: p™ > p®: g™ 2q° < n 1-k.
< >

Therefore, if the price under monopoly is always higher than that under duopoly, Lemma 1
shows that it is the quantity effect that drives duopoly profits to overcome monopoly profits.
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Lemma 2: The network effect expands the quantity more under duopoly than under monopoly.

aq® 2a aq™ a ~09°  ag™

Proof: = > = o >
on  [3-2(n+Kk)] on (2-n-k) on on

Corollary. Although network effect always enhances the output expansion of duopoly more
than monopoly, g° can be larger than g™ if and only if firms are engaged in CSR activities.

Lemma 3: In the relevant parameter range, the network effect increases the price more under

2 f—
duopoly than under monopoly if n>1— (2(2K° =3k +1) :

2
D B M ~ 5 " \/?
proof; P _ _2al1=2K) n o __al-k) - > op" o V22K -3k+D)
on [3-2(n+k)P" on  (2-n-k)* on  on 5

In other words, if the network effect is adequately intense, this moderates the fall in price
due to output expansion to such an extent that, in duopoly, the price remains at a level suffi-
ciently high to ensure the dominance of the quantity effect on profits. Taking into consideration
Lemma 1 and 2, and the Corollary, the following total derivative allows for the analysis of the
impact of the network effects on the monopoly/duopoly profit differential:

M D M D M D
A L R I
on on on on on on

>0 >0 >0

However, it can be easily shown that

) . 0
lim p® =0; lim A _,,
>l 05 N>l o5 ON

and the product p®(aq®° /an) tends to infinity because 6q°/an tends to infinity at a speed higher

than p® to zero. This implies that, for values of k adequately high, there is always a level of the
network effect sufficiently intense that makes the sign of the above total derivative negative.

Lemma 4: In the relevant parameter range, the social engagement has a complementarity ef-
fect on price only for sufficiently high level of the network externalities.
2,.D _ . 2 M .
: o°p :4a[1 2(n kg]iO:nil+k,a P~ _ a(n k)330:>nik,
onok  [3-2(n+k)]° < <2 onck  (2-n-k)° < <
62 pD i 82 pM
onok < onok

where the upper script T stands for “threshold”°.

Lemma 4 may help to explain the hump-shaped effect of the CSR parameter, k , on the profit
differential and the emergence of the profit raising effect when the network effects are suffi-
ciently strong.

Proof

—nZn'(k),
<

10 The analytical expression of nT (k) is complex and not reported here for economy of space. However, it is
available upon request from the authors
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The empirical implication is clear-cut: when network effects are strong, network industries
in which firms adopt CSR rules should more often present a relatively more competitive struc-
ture than 1) the traditional goods industries; 2) network industries without CSR; and 3) network
industries in which there is no universal adoption of CSR rules (one firm follows CSR while
the rival does not). In fact, in those cases, the profit raising effect does not appear?!.

Therefore, the antitrust and competition policies implication seems to be as follows: policy
makers wishing to increase the competitiveness in network industries should incentivize the
adoption of CSR rules in those sectors. However, an extremely cautionary note is here in order:
those results are obtained under precise assumptions (quantity competition, marginal costs
equal to zero, linear demand function, homogeneous goods, exogenous CSR parameter). A ro-
bustness check of those results under alternative configurations such as price competition, pos-
itive marginal costs under constant and decreasing return-to-scale technologies and heteroge-
neous goods is definitely called for. In fact, the current findings could be altered and, conse-
quently, the policy insights.

3. Conclusion

This paper has investigated the presence of the profit raising effect in network industries in
which firms follow Corporate Social Responsibility (CSR) behaviours.

The analysis reveals that when network effects are very intense, the presence of CSR rules,
especially when the firms’ social concern is neither very low nor very high, makes possible the
emergence of the profit raising effect: the incumbent can invite an entrant. This result is at odds
with the conventional wisdom and shows an additional channel, so far not explored by the pre-
ceding literature, for the possibility of a profit raising entry.

These findings contribute to the increasing policy debate on firms’ social concern and has
evident significance for antitrust and competition policies: potentially, to increase competitive-
ness, policy makers should incentivize the adoption of CSR rules in network industries.

The current model is based on a precise set of assumptions, and therefore several extensions
are definitively called for to check the robustness of the findings. First, it would be appropriate
to investigate the model in which the firms are able to commit on their output levels. Second,
an analysis of different competition modes, notably price competition with differentiated prod-
ucts, is a further suitable direction of research. Finally, to introduce a manager to whom the
sales and CSR level decisions are delegated can alter the current results. Those extensions are
left for future research.
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