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1. Introduction

The seminal paper by Singh and Vives (1984) suggests that the
profits are higher under Cournot competition, while welfare is higher
under Bertrand competition. In a two-tier industry with a
profit-maximising input supplier and two symmetric final good pro-
ducers with symmetric passive cross ownership among all firms," we
show the following results.

The profits generated in the final good producers’ firms are higher
under Bertrand competition for high cross ownership and high product
differentiation. The profits generated in the input supplier’s firm is
higher under Bertrand competition for low cross ownership and low
product differentiation. The total profits of all firms, consumer surplus,
and welfare are higher under Bertrand competition.

Considering labour unions as upstream agents, Lopez and Naylor
(2004) show that the profits of the final good producers are higher under

Bertrand competition if the upstream agents care more about wages than
employment. Arya et al. (2008) show that the profits can be higher
under Bertrand competition if a vertically integrated firm supplies in-
puts to a rival final good producer. Considering a profit-maximising
input supplier, Mukherjee et al. (2012) show that the final good pro-
ducers may earn higher profits under Bertrand competition if they have
different production technologies. Lopez (2007) show that a final good
producer may earn higher profit under the price strategy when there is a
profit-maximising input supplier provided the final goods are vertically
differentiated.

Hence, the extant literature concludes that the profits generated in the
final good producers’ firms are not higher under Bertrand competition in a
two-tier industry if the upstream agents are profit-maximizing firms and the
final good producers are symmetric. We show that this conclusion may not
hold in the presence of cross ownership.

Our reason for the profit reversal is different from the reasons for the
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1 Ppassive cross ownership, which refers to a situation where firms hold non-controlling shares in other firms, can be found in many industries, such as IT (Gilo et al.,
2006), and telecommunications (Brito et al. 2014), and banking (Azar et al., 2018).
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profit reversal in one-tier industries with no strategic input price
determination, such as asymmetric costs (Zanchettin, 2006), more than
two firms (Hackner, 2000), technology licensing (Mukherjee, 2010),
and non-commitment process innovation (Zhang et al., 2024).

2. The model and the results

Consider an industry with a profit-maximising input supplier, firm U,
producing a critical input for two symmetric final good producers, firms
1 and 2. Normalise the cost of input production to zero. Assume that
firms 1 and 2 require one unit of input to produce one unit of the final
good, and they convert the inputs to the final goods without any cost.
Like Chen et al. (2023), assume that each firm holds a € [0, ) fraction of
shares in other firms.

The utility function of a representative consumer is U = q; +q2 —

Ww for the products of firms 1 and 2, where q; and g, are the
outputs of firms 1 and 2 respectively, and y € [0, 1] shows the degree of
product differentiation. The products are isolated (perfect substitutes)
fory=0(@ =1).

Amir et al. (2017) show that if the quadratic utility function is not
strictly concave, the direct demand functions need not be well defined.
The above-mentioned utility function is strictly concave for y € [0, 1).
Hence, to consider competition between firms 1 and 2, and to avoid the
problem mentioned by Amir et al. (2017), we consider y € (0,1).

The above-mentioned utility function gives the inverse and direct
%ﬁrﬂ' respectively,
where P; (P)) is the price of the ith (jth) final good producer’s product, i,j
=1,2, i #j.

Consider the following game. At stage 1, firm U determines the input
price, w. At stage 2, firms 1 and 2 determine outputs (under Cournot
competition) and prices (under Bertrand competition) simultaneously,
and the profits are realised. We solve the game through backward
induction.

demand functions as P; =1 —¢q; —yq; and q; =

2.1. Cournot competition

Given the input price, the ith final good producer maximises Max(1 —

20)(1 —qi —vg; —w)qi+ a(l —q; — yqi —w)g;+aw(q; + gj), ij =1,2,
i#j. The equilibrium outputs are q{*(w) = ¢§*(w) = ¢“*(w) =
%, where the superscript “C” stands for Cournot competition.
The equilibrium profit generated in each final good producer’s firm is

it (w) =75 (w) = 2% (w) = (1 =g (1 +7) —w)¢™
(1 =2a—w(l-3a))
(I—=w—a2—-y)+wa(l —2y))
Q2+r—al4+y)’

Firm U maximises Max(1 — 2a)2wq®* + 2ax®*. The equilibrium input
w

price is

o 2trta@@—y) —2(4+7))

-39 -3aty) 0 )

da 2(1-3a)%(2—3a+y)°
(2023). The input supplier’s interest in the profits of the final good
producers and the collusive behaviour in the final good market that
makes the input demand curve flatter tend to reduce the input price.
However, the final good producers’ interests in the profits of the input
supplier’s firm tend to increase the input price. The latter effect domi-
nates the former effects to increase the input price for a higher cross
ownership.
The equilibrium outputs, prices of the final goods, profits generated
in the final good producers’ firms, profit generated in the input sup-
plier’s firm, consumer surplus and welfare are respectively

We get 2~ (LN @4y3aty 2a(2ey) 0, which is similar to Chen et al.
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1-a
Co_ Cr _ Cx
= = = >0 2
=0 =4 2(2+47y) —6a 2
. ) 3—a5—y)+7r
pCs — pCr — pCx _ 0 3
R i-6at2 3

IZ]C* _ ﬂg* _ ”C* — (1 — a)(l — a(6 — a(7 — 22'}/))) (4)
41 =3a)(2-3a+7y)

(1—a)2+a*8—y)+y—2a(4+7))

C :2 Cx Cx — 0 5
" v 2(1 —3a)(2 — 3a + ) > 2
CSC¢* :w>o 6)

42 -3a+y)
swer (L= —a(ll =y +37) e

42 = 3a+7y)?

We get 7 > 0 for y € (0,1) provided a € [0,0.2]. Since #" > 0 and a
higher «a reduces a final good producer’s share of profit in its own firm,
the final good producers have the incentive to charge prices lower than
the input price to increase the input demand and the profit of the input
supplier’s firm. Hence, the profits in the final good producers’ firms are
negative for a € [0.2,1).

Cross ownership is profitable, ie., 27% (a> 0) +
7S (a> 0) > 22%(a = 0) + #5*(a = 0), for y € (0,1) and a € (0,1).

2.2. Bertrand competition

Given the input price, the ith final good producer maximises

1-2a)(P,—w)(1—P;—y+yP,) aP;j—w)(1-P—y+7P;
M(DC( )( i )( . i~V }’})+ (] )( é 14 71)
P; 1—y 1-y ;
1-Pi—y+yP 1-Pi—y+yP T
+aw( 1-72 | 1-p

j =1,2, i #j. The equilibrium prices are P¥*(w) = P5*(w) = P®*(w) =
w(1-3a)+(1-2a)(1—y)
2—a(4-7)—r
competition. The equilibrium outputs are g5 (w) = ¢&*(w) = ¢ (w) =

%. The equilibrium profit generated in each final good

, where the superscript “B” stands for Bertrand

producer’s firm is

(I —=w(l —a)—2a)(1 —})/)

: : : ey e (=w(l=30)—a(2
n]B w :ﬂg w) = 2% (w) = —-w = >
() = 25 (w) = 2 () = (P —w)g == A

Firm U maximises Max(1 — 2a)2wgq®" + 2az®*. The equilibrium input
w
price is

W 2mr—a2 -y + @B -y —7)
2(1 =3a)2=a@B =7) =7)

>0 ®

Like Cournot competition, a higher a increases w under Bertrand
competition.
The respective equilibrium values are

Bx _ Bx Bx _ L—a(l+y)
ql &= 22-a3-y)—r)(1+7) >0 ©
3—2y—a(5-3
Pf* _ PBZ* — pBr — y —af v) (10

T 4-2a(3—y)-2y

= b — e (I-a(6—a(7—y)—r)( —7)51 —a—ay) an
4(1=3a)2—aB3—y) —7) (1 +7)
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Fig. 1. % — B,

(l—a—a)2—y—al-y)@d+n+B-r—7))

R B -1 -1 +7)

>0
(12)

(1-a—ay)’

CSB* — ~
42-aB3-y)—r)(1+7y)

13

SWB*:(lfa—ay)(7—4r—r:(11*57))>0 a4
42—-aB-y) -y (1+7)
Cross ownership is profitable for y € (0,1) and a € (0,3).
We get % > 0fory € (0,1)ifa € [0,1(3 — v2)].Ifa € [}(3 — v2),
1), the reason for % < 0 is similar to that of under Cournot competition.
Hence, we have (i) 7% > 0, z%* > 0 for a € [0,0.2], (ii) z%* < 0, zB* >
0fora € [0.2,3(3 — v2)], and (iii) z%* < 0, 7% < Ofora € [} (3 — V2),

)

2.3. Comparison

Proposition 1. The equilibrium input prices are lower under Bertrand
competition compared to Cournot competition for a positive cross ownership.

. 5 . a(l-a)(d—4a(2—)—r(1+7))
Proof: We get w& — wb* = 25’53(1;’()2(73 afmz’z a(réfnﬁy) >0fora>0.H

Cross ownership makes the input demand curve more elastic under
Bertrand competition, which creates a lower input price under Bertrand
competition compared to Cournot competition.

Now consider the profits generated in the final good producers’
firms. Fig. 1 plots 7% — #* for a € [0,1] and y € [0,1], and shows 7& —
P < ( >)0, i.e., the profits generated in the final good producers’ firms
are higher (lower) under Bertrand competition, in the shaded (white)
region. Since we have 7€ < 0, 7% < 0 for a € [J(3 — v2),1), higher

profits in this situation will read as lower losses.

To understand the importance of endogenous input price determi-
nation and cross ownership for the above result, consider the cases of (i)
a competitive input market, creating w = 0, and (ii) no cross ownership,
implying a= 0. If w= 0, we get (2% —2B),_, =

2
(li(yl)(’ﬁ(i(z;{’z((llj‘;g:z)2 >0. On the other hand, if @« = 0, we get

(7% — 78| = W > 0. Hence, both endogenous input price

determination and cross ownership are important for the final good
firms’ profit-reversal.

Intuitively, for a given input price, fierce competition under Bertrand
competition tends to create lower profits in the final good producers’
firms under Bertrand competition. However, this effect weakens with
higher cross ownership and higher product differentiation. On the other
hand, given Proposition 1 and because higher cross ownership increases
the difference in input prices between Cournot and Bertrand competi-
tion,” cross ownership tends to create higher profits in the final good
producers’ firms under Bertrand competition. Hence, high cross
ownership and high product differentiation create higher profits in the
final good producers’ firms under Bertrand competition.

The following result is from the above discussion.

Proposition 2. The equilibrium profits generated in the final good pro-
ducers’ firms are higher under Bertrand competition compared to Cournot
competition if cross ownership and product differentiation are high.

Now consider the profits of the input supplier. Plotting z5* — z5* in

Fig. 2 for a € [0,1] and y € [0, 1], we get 75" — 28" < 0 in the shaded

region.
If there is endogenous input price determination but no cross

ownership, we get (z$* — z8*)|,_, = — < 0. And, trivially,

}/2
2(4+4r—r2-1°)

2 Weget%>0.



A. Mukherjee et al. Economics Letters 238 (2024) 111681

) BN B B B B S S S S N S S B B S S S S S S S S S B N S S S S B S |

1.0

0.8+~ -

0.6 - .
V o -nP<0

04r- .

0.2~ .

0.0~ .

) T VAN WY SR SN (NN SR SN SHNY Sy AN SN Y AN Y [N TR SR TR TR (NN SN SR S S S S S S S N S N1

0.00 0.05 0.10 0.15 0.20 0.25 0.30

a

Fig. 2. 28" — 2",

B B S I A

0.65— _
Y 0 4:_ & -nf*<0 & )

ol nS* <0

0.2:— ]

0.00 0.05 0.10 0.15 0.20 0.25 0.30

a

Fig. 3. 7% — 7% <0 & 7" — 75" < 0 in the shaded region.

the profit of the input supplier is zero under both Cournot and Bertrand input supplier’s firm under Cournot competition.
competition if there is a competitive input market, creating w = 0. Intuitively, since the input price is lower under Bertrand competi-
Hence, cross ownership is the important factor for a higher profit in the tion, and the input price difference increases with higher a, the profit
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generated in the input supplier’s firm is higher under Bertrand compe-
tition if cross ownership and product differentiation are low.
The following result is from the above discussion.

Proposition 3. The equilibrium profit generated in the input supplier’s
firm is higher under Bertrand competition compared to Cournot competition if
cross ownership and product differentiation are low.

Fig. 3 considers the overlapping zone in Figs. 1,2 and suggests that
the final good producers’ firms and the input supplier prefer Bertrand

competition in the shaded region.
(1-a)(3=a(5-y)+r)
2(2-3a+y)?

and 275 + 78" =B = W It can be found that 7%y, <

i for a € [0,3) and y € (0,1).
If we look at the total profits of all firms, we get (2%, — oep)|yo =

* % * * 2 4-y(2
(7% = 2%)ly—o > 0 and (7fp — mfp)leo = — W

endogenous input price determination is the important factor for higher
total profits under Bertrand competition.

Intuitively, the lower input price under Bertrand competition helps
to create higher total profits of all firms under Bertrand competition
compared to Cournot competition.

It can be found that CS* < CS?* for a € [0,}) and y € (0,1). Fierce
competition and lower input price under Bertrand competition create
higher consumer surplus under Bertrand competition compared to
Cournot competition.

It is then immediate that the equilibrium welfare, which is the sum of
the equilibrium total profits of all firms and the equilibrium consumer
surplus, is higher under Bertrand competition compared to Cournot
competition.

The following result summarises the above discussion.

The total profits of all firms are 22 +z$* = 2§y, =

< 0. Hence,

Proposition 4. The equilibrium total profits of all firms, the equilibrium
consumer surplus and welfare are higher under Bertrand competition
compared to Cournot competition for a € [0,3) and y € (0,1).

3. Conclusion

The main contribution of this paper is to show that, in a two-tier
industry with a profit-maximising input supplier and symmetric final

Economics Letters 238 (2024) 111681

good producers, the profits in the final good producers’ firms can be
higher under Bertrand competition compared to Cournot competition if
cross ownership and differentiation between the final goods are high.
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