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1. Introduction

Classical economic theory posits that when an upstream firm and a downstream firm integrate, prices
decrease, and the profits of the new firm surpass the sum of the profits of the firms, when they were
separate. This logic—the elimination of double marginalization—was initially suggested by Spengler
(1950) and has strongly supported vertical integration (V1) activity in various situations and industries.

However, researchers have shown less interest in cases of multiple inputs trading in confirming the
validity of the elimination of double marginalization. The reasons may be that researchers have mainly
focused on the number of firms and cost structures. However, as we recognize without relying on any
specialized knowledge, a key point that determines market performance is the bargaining power be-
tween firms. This is particularly important, for example, for the distribution system. Thus, considering
the real business trading world, we should not exclusively discuss the economic aspects, such as the
number of firms or cost function. In this paper, we consider whether a VI advantage appears using a
multiple-input bargaining model.

We present some related literature. First, a few studies consider the meaning of VI. Salinger (1988) is
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one of the prominent researchers to show that excess VI can worsen performance. Additionally, Salin-
ger (1991) treats the case of monopolistic downstream firm integration with an upstream firm with two-
unit inputs, and he analyzes the economic effects on wholesale prices. Buzzell (1983) considers whether
VI adds or decreases firms’ profits with empirical data, and he explains that it can have negative effects.
Some research considers the trade of inputs between upstream and downstream in the framework of
Nash bargaining. Binmore et al. (1986) were among the first to present a method to solve the Nash
bargaining problems through Nash product-maximization rather than an axiom. Naylor (2002) analyzes
the characteristics of industry profits within a one-unit input model. Chen et al. (2016) show that the
intensification of bargaining power downstream (countervailing power) can improve consumer surplus.
Laussel (2008) analyzes the incentives of VI in cases of multiple inputs trading, but he focuses on the
number of integrated upstream firms rather than bargaining power. We focus on bargaining power;
therefore, our paper complements the research of Laussel (2008). Finally, Chongvilaivan (2015) con-
siders a situation in which one of the inputs is supplied by a monopolistic upstream firm and confirms
whether a downstream firm’s VI with the upstream firm can foreclose rival firms.

These studies include suggestive ideas; however, there seems to be less interest in firms’ profits, re-
gardless of their importance from a managerial perspective. In this paper, we show that VI between an
upstream firm (e.g., a manufacturer) and a downstream firm (e.g., a retail firm) does not always bring
enterprise superiority to the non-integrated firm. This finding on profit ranking will give non-integrated,
small firms a strong incentive to enter the market and compete fairly with integrated firms, while it
would be a warning for policymakers to not overestimate the merit of vertical integration. In addition,
the finding suggests the necessity of empirically measuring the bargaining power of upstream and
downstream firms.

The paper is organized as follows. In section 2, we present and solve the model. In section 3, we de-
scribe the main results, and Section 4 concludes the study.

2. Model

2.1. Preliminaries

We consider a two-tier market with upstream and downstream suppliers. Upstream, there are two man-
ufacturers. The first manufacturer, denoted by M, , produces input x;, and the second manufacturer,
denoted by M,,, produces input x,. Downstream, there are two retail firms, denoted by R; and R,.
Retail firms can produce a final good using both x; and x,. Thus, each of the retail firms must trade
with both the manufacturers. We suppose that R; trades with Mfll and Mle, and R, trades with Mﬁf

R
and M,.”.
2

A crucial difference between the retail firms is that they are asymmetric in vertical structures. R; owns
(namely, vertically integrates) Mfll and does not own Mle, while R, does not own either Mf 2 or Mfzz.

Thus, R, purchases only x, from Mle while R, must purchase both x; and x, from the manufactures.

The input price from R, to My, is denoted by wy,, and prices from R, to Mf:lz and M,fzz are denoted by

w,; and w,,, respectively. These prices are determined through negotiations. Throughout the paper,
we apply the following assumption.

Assumption. If breakdowns occur, renegotiations with other firms do not take place. That is, the con-
cerned parties do not realize any profits from breakdowns.

This assumption is not only for simplicity but also to emphasize that the result obtained in this paper is
counterintuitive. The game is as follows. In the first stage, input prices are determined through Nash
bargaining under the given bargaining powers. In the second stage, retail firms compete on quantity.
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We solve this game by backward induction.
2.2. Equilibrium

At first, we consider the second stage. Inverse demand function is given by p = a — @, where p, a, and
Q(= q1 + q3) indicate consumer price, demand scale, and total output, respectively. In addition, a is
assumed to be sufficiently large. Then, profit functions of retail firms are written as follows:
g, = (» — wi2)q1, (D
Mg, = (P — wa1 — Wy3)q,. (2)

a—2W12 +Wy1+Wsy)

By first-order conditions, the productions of the retail firms in equilibrium are qu] = .

and qu] = a+w12_2;VZl_ZW22. Thus, profit functions of retail firms in this stage are rewritten as follows:
2] _ (@ — 2wy, + Wpy + Wpy)? 3)
Mg, = 5 ,
21 _ (@+wiy — 2wy — 2wyy)? (%)
R2 - 9 )

Next, we consider the first stage. The production costs of manufactures are normalized to 0.! The bar-
gaining powers of R; to Mﬁzl, R, to Mff, and R, to Mfzz are, given by r, s, t € [0,1], respectively.
Then, the Nash products are written as follows:

By, = [ﬂlgzl]]r [lequ]]l_r, (5)
By, = [77;[;22]]5 [W21Q£2] 1_5: (6)
By, = [7T1[?22]]t [szqu]]l_t- 7

B;j is maximized with respect to wj, for all (i,j) = (1,2), (2,1), (2,2). Then, the input prices in equi-
librium are obtained as follows:
a(l—r)(4+s+t—2st)

= 8
12T 11 4 + 4s + 4t — 3st — rst’ ®
al5-r)(1-s)(1+1¢)
W21 = ) (9)
2(11 +r 4+ 4s + 4t — 3st — rst)
_ a5-r) (1 +s)(1-1) (10)
W22 =911 + 1 + 4s + 4t — 3st — rst)’
Substituting these into (3) and (4), we obtain the equilibrium profits as follows:
2
g = 2a(1+7r)(4+ s+t — 2st) ’ (i1
t 13(11 + 7+ 4s + 4t — 3st — rst)
. a(5-r)(1+s)(1+1t) 2 (12)
TRe = |3(11 + r + 4s + 4t — 3st — rst)l -

3. Results and discussion

First, we confirm the effect of the bargaining powers to consumer welfare, namely, retail prices.

"We implicitly assume that upstream firms are not competitive (i.e., in quantity) because the model adding upstream com-
petition correctly describes the successive Cournot duopoly a la Salinger (1988), while the main result still holds in our
simplified model.
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Proposition 1. The increase in bargaining powers improves consumer welfare.

Proof. Since the model is a homogenous goods market, we only have to check the change in retail
price. The retail price is obtained as follows:
a(5-7r)(4+s+t—2st)

e = : 13
3(11 +r + 4s + 4t — 3st — rst) (13)
Differentiating this with respect to r, s, and t yields,
op® 4a(4+ s+t — 2st)? <0
or  3(1+r+4s+4t—3st—rst)2
ap°® a(5 —1r)?(1+1t)? <0
ds  3(11+7r+4s+4t—3st—rst)2
ap°® a(5—1)%(1+s)? <0
0t 3(11+r+4s+4t—3st—rst)2
]

These results are quite intuitive and depend on the effect of the change in input prices. Differentiating
(8), (9), and (10) with respect to 7, s, and t, respectively, we indeed obtain the following:

Owy,  4a(3+s+t—st)(4+s+t—2st)

or (11 + r + 4s + 4t — 3st — rst)? ’
owy; a5 —m)(A+0)(A5+r+t—rt) <0

ds  2(11+7r+4s+4t—3st—rst)2
owy,  a(5—r)(1+5)(15+7+5—st) <0

ot  2(11+r+4s+4t—3st—rst)2

Next, for the magnitude relation between 7§, and 7g,, we expect that the former dominates the latter

because R; is more efficient than R, in purchasing inputs. However, this is not always the case. The
following statement summarizes the result.

Proposition 2.  The combinations of (7, s, t) exist, which yields g, > 7y, .
Proof. The term that determines the sign of g, — g is
z=(st—s—t—3)r+3st+s+t—1. (14)

If this term is positive, the relation, Tg, > 7§ , holds. z is a linear and decreasing function in 7. When
taking r; suchthatz = 0, thenr; = (3st + s+t —1)/(3 + s + t — st), which is lower than 1. Hence,
if (s',t') is large enough with r; > 0 and r < ry(s’,t"), z > 0 is satisfied.

|
The logic behind this phenomenon is as follows. If the process that determines input prices is depicted
in a successive oligopoly model, the usual forecast, mg > 7g,, always holds, as the model tacitly as-
sumes r = s = t = 0. However, this is not always the case if retail firms have some degree of bargain-
ing power. Thus, R,’s strong bargaining power with both M; and M, alleviates the inefficiency of the
vertical separation (double marginalization), whereas R;’s weak bargaining power against M, reduces
the efficiency of the vertical integration. We explain this in more detail with some numerical examples
of (r,s,t). For instance, defining Am = ng, — 7, (0.1,0.1,0.1) or (0.5,0.5,0.5) does not support the
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proposition because the former yields Am = —0.03897a? <0 and the latter yields Amr =
—0.04142a? < 0. On the other hand, combinations such as (0.1,0.3,0.6) and (0.5,0.7,0.8) are shown
in the table below, support the proposition.

Table 1
Numerical examples of (7, s, t) supporting Proposition 2
r s t (zh, — 7}/

0.1 0.2 0.8 0.00313
0.1 0.3 0.6 0.00229
0.3 0.4 0.9 0.00687
0.3 0.5 0.7 0.00336
0.5 0.6 0.9 0.00516
0.5 0.7 0.8 0.00780
0.7 0.8 0.9 0.00287
0.7 0.9 0.78 0.00005
0.9 0.97 0.93 0.00033
0.9 0.98 0.92 0.00025

4. Conclusion

In the classic model in which upstream manufacturers produce single inputs and supply them to down-
stream retail firms, we have explained that vertically integrated retail firms usually dominate non-inte-
grated retail firms in profits. However, in a market where retail firms produce final goods using multiple
inputs, we have found that the described scenario is not always the case. In other words, non-integrated
retail firms (small firms) can surpass integrated firms (large firms) in profits or market share if the
former firms strengthen their bargaining power.

We conclude the paper by presenting three directions for future research. First, we must relax the as-
sumption in breakdowns since renegotiations often occur in reality; we did not address this here because
of computational limitations. Second, we must consider the price competition case rather than quantity
competition because the effects of bargaining power on market performance can differ between the
two, as noted by Ungern-Sternberg (1996). Third, we must reconsider competition policy in vertically
related markets.
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