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Abstract

The effects of bundling on the rival's profit and social welfare are analyzed in this paper. We consider a vertical
relationship with an upstream firm offering inputs to two downstream firms. In the downstream market, one firm
produces two products and can bundle them, while the other produces only one product. We find that bundling is
preferred and can also increase the rival firm's profit and social welfare, which is in contrast to the conventional
wisdom that profitable bundling never increases the profit of the rival and social welfare in a Cournot competition.
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1. Introduction

Under Cournot competition, when the firm bundles its products, it increases the output in the
oligopolistic market and thus harms the rivals® profits (Carbajo et al., 1990)." Since bundling has
the potential to exclude the competitive rivals, it has attracted the attention of academics and
regulators. Whinston (1990) suggests that bundling is profitable because it leads to the exclusion of
the rival firm.? In Japan, Microsoft monopolizes the spreadsheet market (Excel) but competes with
Ichitaro in the word processor market. Japan Fair Trade Commission recommended ceasing this
Microsoft’s bundling of Word and Excel in 1995 because this bundling is suspected as a behavior to
exclude Ichitaro. This study also looks at the effect of bundling on the rivals and challenges the
well-known result under Cournot competition by considering bundling in a vertically related
market.

More formally, we consider a three-stage game in a vertical relationship with an upstream firm
offering inputs to two downstream firms. In the downstream market, one firm produces two
products and can bundle them, while the other produces only one product. In the first stage, the
multiproduct downstream firm decides whether to bundle. In the second stage, the upstream firm
sets the input prices. In the final stage, the downstream firms decide production quantities.

We find that profitable bundling may increase the rival’s profits as well as social welfare. This is
in contrast to the well-known harmful property of bundling on the rivals’ profits under Cournot
competition in non-vertical markets. The analysis of our model shows that if the output of the
downstream bundling firm in the monopolistic market is small, the bundling reduces the firm’s
output in the duopolistic market. This is a negative effect of bundling on its own profit. Meanwhile,
because of strategic substitutability, the downstream rival firm expands its output and profit, and the

aggregate output decreases. The upstream firm has an incentive to choose a lower wholesale price

1 Under Bertrand competition, an increase in the price of the bundling firm raises rivals’ prices because of
strategic complementarity. In the literature, bundling is considered profitable for rivals only under Bertrand
competition (Carbajo et al., 1990; Rennhoff and Serfes, 2009; Chung et al., 2013).
2 Nalebuff (2004) and Peitz (2008) consider the entry-deterrence effects of bundling. Although these studies relate
to that of Whinston (1990), their models are quite different from ours.
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for the bundling firm. The positive effect of the reduction in wholesale price may dominate the
negative effect of the reduction in output for the bundling firm. Moreover, since a reduction of the
wholesale price mitigates the double marginalization problem, bundling may also increase social
welfare.

Some studies show that, even if its competitors are not excluded, a firm may have an incentive to
bundle (Carbajo et al., 1990; Martin, 1999; Chung et al., 2013). In their models, bundling reduces
the profits of competitors under Cournot competition, whereas bundling increases rival firms’
profits under Bertrand competition. However, these studies do not consider vertical relationships
and the marginal cost of bundling firm is exogenously given. However, we consider that the
marginal cost of the bundling firm is endogenously decided.

Another related literature strand discusses the incentive to bundle in a vertical market structure.
For example, Rennhoff and Serfes (2009) consider a market with two upstream and two
downstream firms. The downstream firms compete in a circular city, a la Salop (1979), and choose
their own prices. They show that bundling increases competitors’ profits and reduces consumer
surplus.® In their model, downstream firms produce differentiated products and compete in prices.
Therefore, our results complement their study.

The remainder of the paper is organized as follows. Section 2 presents the model. Section 3

presents the analysis. Section 4 describes our main results. Section 5 concludes the study.

2. The Model
We consider a two-tier industry with one upstream and two downstream markets (M and D) where
there are one upstream firm (U) and two downstream firms (F; and F,). The upstream firm
produces input with zero marginal cost and sells to the downstream firms at input prices w;,

i = 1,2. Product M (monopoly) is solely produced by F;, while product D (duopoly) is produced

¥ Bakos and Brynjolfsson (2000) also consider a vertical market. However, their model is rather different from
ours.
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by both firms. To produce one unit of each final product, the downstream firms must buy one unit
of input. The downstream firms incur no other costs except input price.

When F; sells its products, the firm can decide whether to bundle them. When F; does not
bundle the products, it freely chooses quantities q,4, and qp; for the sale of products M and D,
respectively; F, chooses qp, for the sale of product D. Therefore, the aggregate sales of products
M and D are Qu = qu1 and Qp = qp1 + qp2, respectively. For simplicity, we assume the two
products M and D are independent.* The utility maximization problem of the representative

consumer without bundling is given as:

k 2 1 2
max aQM_EQM-i'QD_EQD_pMQM_pDQDr

Qm.Qp

where p; denotes the price of product i = M,D. Then, the inverse demand functions are
pm=a—kQy=a—kqy, and pp =1—-0Qp =1—(qp1 + qp2).

On the other hand, when F; decides to bundle, it chooses the sale quantity for the bundle
bi(= qu1 = qp1), While F, sets its sales as b,(= qp,). Therefore, the aggregate sales are
Qum = by and Qp = by + b,. For bundling, when the representative consumer buys b; units of the
bundled products, she consumes b; units of each product. Then, the maximization problem with

bundling becomes:

k 1
max ab; — §b12 + (by + by) — E(bl + by)? — p1by — p2by,

by,b;
where p; denotes the price of the product sold by firm F; (i = 1,2). Then, the inverse demand
function of the bundled product is p; = (a — kb,;) + (1 — by — b,) and the inverse demand of
firm F,’s productis p, =1 —b; — b,
In the above setting, the profit of each downstream firm is:

_ { (a —kby)by + (1 — by — by)b; — 2w, b, if F, bundles its products,
! (a —kqy1)qu1 + (1 — qp1 — qp2)qp1 — w1(qp1 + qpz) otherwise,

4 Even if the products are not independent, we can obtain similar results when the products are sufficiently
differentiated. However, numerical calculations are needed to demonstrate the results.
5 This formulation is similar to those of Martin (1999) and Hinloopen et al. (2014).
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_ {(1 — by — by)b, — wyb, if F; bundles its products,
2 (1 —-qp1 — qp2)qp2 — W2qp, otherwise.

The profit of the upstream firm is:

_ {2w1b1 + w,b, if F; bundles its products,
U= w1 (qum1 + qp1) + Waqp, otherwise.

Consumer surplus is given as:
1 1 ) .
2 kb? + > (b; + b,)? if F; bundles its products,

CS =
1 2 1 2 .
Skay, + > (qp1 + qpz)? otherwise.

2
The industry profit is given as IP = m; + m; + m, and social welfare as SW = CS + IP.
We consider a three-stage game. In the first stage, F; decides whether to bundle. In the second

stage, the upstream firm sets its input prices. In the final stage, the downstream firms decide

production quantities. Using backward induction, we solve this game.

3. Analysis
3.1. Downstream competition and the “benchmark” outcomes without upstream markets

First, we consider the case without bundling. In the third stage, the maximization problems for the

firms are as follows:

max (a —kqy1)qu1 + (1 — qp1 — qp2)qp1 — w1(qp1 + qp2),

dM1,9D1

max (1 — qp; — qp2)qp2 — W2qp2-
ap2

Solving the above and we obtain the firms’ outputs:

a—w;

1-2w; +w,
2k

3

1+w; — 2w,
a(wy) = . qp (Wi, wyp) = . Apy(wy,wy) = - 3
where superscript N indicates the case without bundling.
Next, we consider the case with bundling. The firms face the following maximization problems:

rrll)aX (a - kbl)bl + (1 - b1 - bz)b1 - 2W1b1,

rrlljaX (1 - b1 - bz)bz - Wzbz.
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Solving the first-order conditions, we obtain the sales as:

1+ 2a—4w; +w,
3+ 4k

1—a+2k+2w, -2+ k)w,
3+ 4k ’

bf (W1; Wz) = , bf (W1; Wz) =

where superscript B indicates the case with bundling.
Here, we consider the case without the upstream market and assume that the equilibrium input
price is zero. Then, substituting the above outcomes and w; = w, = 0 into the profits of firms F;

and F, and social welfare, we have the outcomes without bundling:

9a’? + 4k

27a?% + 32k
) (0) = T —_—

1
(@ =5, WO ="

Similarly, the outcomes with bundling are:
(1+2a)?(1+k) (1—a+2k)?
(3 + 4k)? (3 +4k)? '
a’?(11 + 12k) + a(8 + 8k) + 12k*> + 19k + 8
2(3 + 4k)? '

P (0) = , m5(0) =

SWE(0) =

First, comparing the outcomes with and without bundling, we have a condition for profitable

bundling.
(2k —3a)[3a(9 + 8k) — 2k(15 + 16k)]

B _ N — >
71 (0) ~mr (0) 36k (3 + 4k)? =
Solving the above equation for a, we have
2k 2k(16k + 15)
—<as—F——
3 3(8k +9)

Next, we consider the effect of bundling on the rival firm’s profit. The condition for a positive

effect on the rival firm’s profit is

(3a — 10k — 6)(3a — 2k)
9(3 + 4k)?

3 (0) — 3’ (0) =

Solving it for a, we have

<2k >6+10k
a<-3 ora 3

Finally, we consider the condition where bundling increases social welfare.

(2k - 30)[a(81 + 84k) — 2k(21 +20K)] _

SWE(0) — SWN(0) = 72k (3 + 4k)?

Solving the above equation for a, we have



(42 + 400k _ 2k
81+84k 2 3

Therefore, from these inequalities, we have the following result.

Result 1. In a non-vertical market, the condition for profitable bundling is 2k/3 < a < k(32k +
30)/(24k + 27). Profitable bundling never increases the rival firm's profit and social welfare.
Proof.

We can easily show the following.

6+ 10k 2k(16k + 15) _ 2(8k?* + 18k + 9)

3 3(8k+9) 9 + 8k

Then, we obtain the result. m

The intuition behind this result is as follows. When a firm bundles its products, equilibrium
sales in the monopoly market must be different from that before bundling. Thus, the bundling firm
loses a part of the profit in the monopoly market. If bundling brings positive effects on the firm, the
profit in the other market where the firm competes with a rival firm must increase. Since bundling
alters the maximization problem for the bundling firm, the best response will shift. When bundling
involves a commitment of aggressive behavior, the bundling firm will achieve a profitable shift of
best response. For the bundling firm, one of the profitable shifts of best response vyields the
Stackelberg outcome in a duopolistic market. However, if bundling deviates equilibrium outcomes
away from the Stackelberg outcome, then bundling is not profitable. Therefore, there exists
intermediate parameter ranges such that bundling becomes profitable.

Next, we consider the effect of bundling on the rival firm’s profit. Since we assume Cournot
competition, a commitment of aggressive behavior by the bundling firm always reduces the rival
firm’s sales and consequently its profit. However, in order to bring some gain to the rival firm, the
commitment must lead to less aggressive behavior of the bundling firm. Therefore, when a firm has

an incentive to bundle, the rival firm’s profit must decrease.
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Finally, we explain the effects of bundling on social welfare. When bundling yields aggressive
behavior of the bundling firm, the sales in the monopolistic market must be larger than that in the
duopolistic market before bundling. This is because bundling eliminates the difference of sales in
the two markets. Then, profitable bundling decreases the sales in the monopolistic market. Thus, the
welfare loss in the monopolistic market comes from insufficient sales in the market. On the other
hand, since the aggressive behavior of the bundling firm raises the aggregate sales in the duopolistic
market, welfare in this market increases. In our model, the welfare loss in the monopolistic market
dominates the welfare gain in the duopolistic market. Therefore, profitable bundling reduces social

welfare.

3.2. Decision on input price

In the second stage, the upstream firm sets its input price. First, we consider the case without

bundling. Then the maximization problem for the upstream firm without bundling is as follows:

Vfl}la‘}VX Wq [q{\\/’u(Wﬂ + qg1 (wy, wy)] + qugz (W, wy).
1,W2

Then, we have the following outcomes in this stage:

y_ atk v _1+ta+2k
= —, W2 - .
L7201 +k) 4(1+ k)

w

The outcomes of this subgame are as follows:

vy 9a°(1+4k)—48ak +k(25+4k) |, 1 . 3a®+6ak+k+4k?
= 144k(1 + k) » T2 T3e T T oak(l+ k)
—_— 9a2(7 + 12k) — 84ak + k(119 + 80k)
288k (1 + k) '

Next, we consider the case with bundling. The maximization problem for the upstream firm in

the bundling case is as follows:

max 2w, by (wy, w;) + w, b3 (wy, wy).
Wi,W2

From the first-order condition, we have:




The outcomes in this subgame are as follows:

_(@+2a)?*(+k) , (-14+a-2k)* , 1+a+a®+k
T T 4B +4z T T aB+akz VT T 23 +4k)
_ 20 + 47k + 28k? + 4a(5 + 6k) + a*(23 + 28k)

B 8(3 + 4k)2 '

B
1

T

SwB

3.3. Decision on bundling

Bundling incentive is characterized as follows:
mf —al = d,(k)a? + ®,(k)a + ©y(k) =0,
where

9 + 44k + 80k? + 48k3 12+ 30k + 19k?
16k(1 + k) (3 + 4k)?  @a (k) = 3(1 + k)(3 + 4k)?’
189 + 564k + 460k? + 64k3
144(1 + k) (3 + 4k)?

Note that, ®,(k) <0, ®,(k) > 0,and ®,(k) < 0. Solving 78 — ¥ > 0, we have the following

D, (k) = —

q’o(k) = -

proposition.

Proposition 1. Downstream firm F; decides to bundle its products if the following conditions are
satisfied:
1.52336 > k > 0.64456 and

1) = VI®s (]2 — 40, () 0o (k) _ | ®1(k) +V[P1 (D) — 40, () D0(K) )
—2d,(k) =a4= —2®,(k) '

Proof. See Appendix.

Since the firm has an incentive to bundle when the parameters are in the intermediate ranges,

the intuition is the same as Result 1.



4. Effects of bundling
Next, we consider the effects of bundling on the rival firm’s profit and social welfare. We calculate
the signs of 7€ — ¥ and SW2Z — SW" in the region where the incentive for bundling is satisfied.

With parameters (k, a), which satisfy (1) in Proposition 1, solving 7% — % > 0 for a yields:

2k
a< ?#(2)

Similarly, with parameters (k,a), which satisfy (1) in Proposition 1, solving SW58 — sw¥ =
Q,(k)a? + Q,(k)a + Qq(k) > 0 for a, we have:
1.293 <k <1.679 and

0, (k) — [Q1 (K)]? — 40, (k) Qo (k) PR TR VIQ, (k)% — 40, (k) Qo (k)
—2Q, (k) —2Q, (k)

, #(3)

where

63 + 184k + 196k? + 80k3 123 + 300k + 184k?
kAt etz 0 MO TG
351 + 1164k + 1124k? + 272k3
288(1 + K)(3 + 4k)?

Q,(k) = —

Qo(k) = —

Comparing (1), (2), and (3), we obtain the following proposition.

Proposition 2. When downstream firm F; has an incentive to bundle its products, the bundling

increases the rival firm's profit and social welfare if
0 (k) = V[0 (1% = 4Q, (k) Q4 (k)
—2Q,(k)
1 (k) = V21 () — 42, ()P (k) _
—2®,(k)
D1 (k) — [@1(K)]? — 40, (k)P (k) ca< @1 (k) +/[@1(K)]? — 40, (k) D, (k)
20, (k) ¢ —20,(k)
€ [1.5,1.523].

2k
a<— for ke[131419],

2k
a< 3 for k€ [1.419,1.5],

for k

We depict the condition for this proposition in Figure 1. In the shadowed area, profitable bundling

increases the rival’s profit and social welfare. With a moderate range of parameters, our main result



holds.

Figure 1. Positive effect of profitable bundling on rival firm’s profit and social welfare.

“ o (1’1(k)+\/@1(k)2*4‘1’2(k)‘1’0(k) a4 = %
1.1 - a = 305 (k)
(k) /1 (k)2 —4Qa (k) Q0 (k)
e O N - —209 (k)
1.0 -
09 - (k) =/ (k)2 —4Q2 (k) Qo (k)
a = 905 (k)
0.8
B dvl(k)—\/@n(k)?—?l@z(k)@oié)
0.7 | a = — 25 (k) ¥
Lo / R [ 1 | :‘ L R k

0.6 0.8 1.0 12 \1_419/‘\1.6
13 15 1523

In order to clearly explain the intuition behind this proposition, we raise an example by
substituting a =09 and k = 1.4 into the equilibrium outcomes and consider how the

equilibrium outcomes are changed by bundling. Then, we have

7 =17 lg=0.9=14 =~ 0.00062, 3 =15 lg=0.9=14 ~ 0.00065,
SWBS — SWN|\_oo ket s ~ 0.00032.
b? — ap1la=0.9 k=14 = 0.012, b? — qN1la=09x=14 = —0.014,
b? — qNzla=09k=1.4 = 0.0019,
wi —w{' la=0.9k=14 ~ —0.0042, w3 —wy |g=09k=14 = 0.010,
Pir — Patla=0.9k=14 = —0.017, P — P la=09x=14 =~ 0.012.
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The intuition behind this proposition is as follows. When bundling increases the rival firm’s
profit, the bundling firm must have a less aggressive behavior in the duopolistic market. Then, we
have b? — B, < 0. On the other hand, bundling leads to excess production in the monopolistic
market (bZ — qgfi; > 0). The less aggressive behavior in the duopolistic market and the excess
production in the monopolistic market tend to reduce the profit of the bundling firm and increase
those of the rival firm (w2 —n) > 0). Because the upstream firm tends to adjust the
competitiveness between the downstream firms, it has the incentive to decrease the marginal cost of
the bundling firm and increase that of the rival. Hence, the input price of the bundling firm
decreases (w? —wl < 0) and that of the rival firm increases (wf —wl > 0). If the effect of
input price changes dominates the effect of profit loss due to the less aggressive behavior of the
bundling firm, bundling increases its profit (= — ¥ > 0). Moreover, since the bundling firm
produces in both markets, the total sales of the firm are larger than that of its rival. Therefore, the
welfare-enhancing effect due to decreasing the input price of the bundling firm dominates the
welfare-reducing effect from increasing the rival firm’s input price. Hence, bundling may increase
social welfare.

When the competition authorities challenge bundling, our results can be applied. When we
consider bundling in a vertical market and the marginal cost is endogenously decided, bundling may

benefit rival’s profit as well as the social welfare.

5. Conclusions

We show that profitable bundling may increase the rival firm’s profit and social welfare, which is in
contrast to the conventional wisdom that bundling always decreases the rival’s profit and social
welfare. Our results depend on the size of the monopolistic market. We show that bundling may
reduce the marginal cost of the bundling firm by considering an upstream firm, which mitigates

double marginalization problem, and thus also increases social welfare.
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Proof of Proposition 1
In order to guarantee a solution for the equation 78 — ¥ = ®,(k)a? + ®,(k)a + ®,(k) = 0, we
consider the discriminant [®,(k)]? — 4®,(k)®P, (k). Numerically solving the condition where the
discriminant is non-negative, we have 1.52336 > k > 0.64456. Since ®,(k), the coefficient of
a’ is negative and firm F; has no incentive to bundle for the case where the discriminant is
negative: k > 1.52336 or k < 0.64456.

Since for the case with 1.52336 > k > 0.64456, the discriminant has a non-negative value,
solving nf — il = ®,(k)a? + ®,(k)a + ®,(k) = 0 for a, we obtain the following condition

for bundling.

— 0100 + VP (O] = 40, ()P (k) —P1(k) = V[P1()]* = 4P, (k) Do (k)
205 (k) == 205 (k) |

Then, we obtain this proposition.m
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